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                                             '                                                    .                   SCOPE OF THE IPR.F.SENT WORK*
                                              -?

      Zn a Series oÅí experirnent$ te observe responses of

 higher fungi. to ehemicel disturbances of forest solx .

 ecosystem, uree was found to bring about the occurrence ,

'(formation of reproductive str.uctures on the soil surÅíace)*"

 of a group of furlgi and to cause some.strÅ}kÅ}ng -qhanges in

 soil properties (Sagara & Hamada, 1965). To clarify the

 ecological or physiologieaZ meaning-s of these phenomena, the

 followtng investigations were carried out.
    • 1) Mhe fungi whieh o6curred after the urea Vreatment

 was Zisted up from various vegetations developed in many,

 'parts of Japan and hQsv the-urea effect.is mQdifÅ}ed.by the

 regÅ}on or the type oÅí vegetation was exsmined.

 *

**

 PartZy supported by the Grant in Aid for Fundamental

Sc,ientific Research of bhe Ministpy of.Educetion.

 Mhe words "occurrence (o..r- to,,oecur)" and,"eppesrence

(o-r-. to appear)" are used• in this sense. The words

"teeproductive structures" indicate basidiocerps in

Basidiomycetes, ascocarps in Aseomycetes, conidÅ}ophores

and conidia in Deuteromycetes, end sporangiophores and

sporangie in Zygomycetes. Further, the yiords "to yield

(to produce, o.r to obtain) a species (g!rL s Åíungus)" mean

"to bring eboub the ocÅëurrence oÅí a fungus specÅ}es".
                             ny
                       .- 1 -
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                                                    '      2) Vsrious chemicaZs er agents-.were epplied to the

soil to find out the substitute for urea end also to

elucidate the factors,jresponsible fon the urea effect.

      5) Natural'habÅ}tats ofLt'he fungi oc-curred af'ter the

t]reatment with uree or some other ammonia-releasing materials

were $ear.ched for.

      4)' Respo! ses of soil and otheT organisms tO the

chelnicai treatments end in the natuTal habitats were examined

to find out the characteristics of,the place of oeeurrenCe'
                                                               ,                                              'oE the fungi in-q.uestion. ' " [
                                           were      5) Miaxenomic positio'ns of'Vhese fungi'.s.tudied and theÅ}r

habit• ats mentioned•in litereture were listed up to co'mpare

with the re$ults'obtained:in the present st.udies.

     Mhe ptesent investigations dealt wÅ}th the soils OÅí

uncultivatied ltirtds, especielly of forbsts. - Only the
                    'reproductive steges are dÅ}scussed, though I obse'r' Ved on many

occasions that e conSiderable Vegetative growth did precede

the re' pr6ducti6n (cf p. 140, fobtnote). Through these

studÅ}es, r viill propose a' new ecological grouping of fungi

                                        '                             i'tO stÅ}mulate further studies; '
    ;- An outline oE the studies vrtis published in a previous

pape' r"  (Sagara, A975). Succession (sequentiai eppearance) oÅí

the fungi, Åíruit bod5r •prodUetÅ}on, effects of temPerStture (or

seasonÅr and concentretion 'ot- the c•hemiCalsj end sorne bther

aspects xtriil be deScribed 'a'nd discussed in separate paPerS.

                                                      '
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iJ

                          HISMOR:CA!j

       GUbent (187S) observed, /efter repeated applicstions OÅí

  fertÅ}lizers iso• meedov-land :for twenty years,-a luxuriant

  occur]rence of "Marasmius o]readum" i•n feill2y rmgs exc!usiveLy

  't'on Vhe Plot with superphoSphate alone" and "on the plot

 with superp'hosphete of lime, sulphate oS sod• ti and •magne$ia

 bu•t without potass fQir? eounL"teen years". But thLs was

  somewhat dÅ}ffe'rrent from the scope oÅí the present studÅ}es
                                                     r'  (see Part MV lfor the sÅ}gnLficance of "repeete(l app].ication"))

 and, as •shos•m in Ma•bl,e 1•, onlya litUe fx'ndings have been ,

 reponted on Vhe occurren.ce of fungi aÅíter a single

 eppliea/t•=,on ef chemicals to soil.

       Ef-fects of the treatment w=th urea and its releted

 nitrogen compound•s on soil have variously been ,studied,, e./g.
                                                              ' bY ])ees & QuasteZ (1946b), Frsnz (49iS6), Coeke (fi962,), i

 Court, Stephen & Weid (1962), and ROberge i&i 'Knowles (1966,
                                                     ' 1967). Howe: er, iche formation of reproductive struÅëtures on
                                                          ' the surS•ace of soil (i.e. occurrence) eft'er• •the• 'Prea,tment,

                                 ' with such arnmonÅ}e-releasingJ,chemi9elsl4e'q,nev,er 'be'en' reported

 'before urs (Saga)?a ,&i HameCI•e, a965i;, Saga'ma, ,1975). i AÅítier the

                                  1 11 ' /- treatment with K2CQs Fn•• h:s: ,iS•tud#es on Sx• re• epU•'ece fungl,

                                      11 ' Peter$en (1970b) obta,i,lt/ed txv, /e:J:('?,') of e,hei spec:e''s 'wh•/ich, in
                                            1/                                                                '                                            /                         1/ 1                               11                       / the present studies,, hevei /beept,,i'obSei;pg,d, vi;:bin ,tshese' ernmeniacal

                                   11                                     1/                       '': ' ' ,,,'J, ,,,
                                     '                   1 1 ttltt tl tl                  'i ' ' '' " 15:, ,- ,, ., i ,,
                                          '                              '    -t                  /                            1         /1
       1 / // , ,/1 /1          1/ 1'' /-1 / /
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ag.entS and st=ong e:kalis. But he EaÅ}led te present any •
e-cological or physioiogicel interpretetion, describing tltem li '

as "utth different eeology" (Mable 1). His question was

answer•ed pp-elÅ}miner#ly in the pi?eceding paper (Ssgaras A9715)

and more fulZy in the present paper.
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 OCCURRENC'E OF FUNGI AFTER {PHE TREATMENM OF SOI]) WrMH URSA

                                        -                        !ntrpduction ,,

                    '     -               -     rn a cenife]ro'tis torest in Kyo'to (st. 272;! p. Ao), a' few

                                          .'J Jhigher fungi,' Uhknown. in JOp'an then, apPeered eicclusively on
                      '                -.the p' lots treated with urea, being accompar!ied vitb sorne '

sttÅ}king chbnges in Soil properties (Sagara & Hamada,• a965).

tt was supposed that some more fungi weuld be obtained by

the same' or similar respons,e to the ure' e treetment end that

at least some of them might be obtained by' treatinge small
amount of soil with urea in la' boratory. In the present
study, therefoTe, effect of urea on the o6eutirence of fungi

was investÅ}gated by appXying it to soiZs of various

vegetstions on the spot or in the :aboratory under diÅíferent

seasens or temperatures, respectÅ}vely. Experimental stand's

to colZect.soil samples or to cOnduqt -'ieZd experiments were

chosen so a$ to cover a wide variety of conditions in Japan.

Mhe species svhich apPeared aÅíter the urea 'treatment were
              ,recorded to sum up the Mora of the fungi responding to the

treatment and to clarify its TegionaX difference o?

relationship between the type of vegetstion and the flora oÅí

                                                          -these fungi. .
                                '
  +-1
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        . Itl!2mgl!2,ln!I!ge.ILtisicands

                                 '                                               -.
      The e)cperimentieZ stands were distributed from warm
.tempe]rate zone to subar6tic zope oÅí Jspen (Fig. 1). TheY

 were numbereq Åíro'm south to norich, and their vegetabion type,
 iocalityb and aititud,,e are iisted on P:A9r12n'case some accqunt

 of the vegetation cen be found in the paper by Numeta,
 Miyaweki, & ttoh (1972), the heading ntimber of the paregraph

 containing the accou4ts is,cited in the parentheses

 immediateZy efter the designation of vegetation type. Mhese

 descriptio.n's are followed by the qate on which soU sample
                       ' was collecPed (C) er on which urea treatment in the fÅ}eld

 (on the spOt) st;e6 c'Londucted (F).
                                                '                                          -.                               t tt L

            '                     t-                                  '          l:t,,, '1,[ :, . , r'                              -            '
                 '

. ,i4 !,!,. •,i ,; •• I'  l., 1, ,' 1, 1i , ,• . .. J i
     1
            '   1 .1,t ,ll /lb, ,'1, 1,

       11fi III I// J t-t :
     t' 11/ /l / ttl' 1, t /,,, L /
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 Ardisia si•ebZ• edii-Cinnamoinum J'aponicuin.Alpinia inteasmedia- S ' '
 P4[l:iEIIEYSgio'ChrnO,PS: P3feUidv9a?iftata fiorest*ft Åqi. i. i. 2) .• sata, Kagoshima;

•k
Rcg.igg.ig•iij•:l,Li•[i,:•2-yisci:•f..I•l'i:..g,la:t/1;•lgKialg]og•iiKlallz7.soif•t'gll•1:•I•i,Te,:•T#,7`

C:• 3. iv, 67*ft*. ' - • Roadsi-de planeihg of lfusa xparadisiaca. $ata, Kagoshirna; 60 m.

                                                              ' Cryptomeria. .J'aponica az-iiiicial forest                                         Sata, Kagoshirna; 70 m.C: 3. iv. .67. •- '
 Pinus thumbexgii stand on sea-coast (Z. 1. 4). Sata, Kagoshimal

10• m. C: 3. iv. 67. • • Cinnamorttum camphora,-Quercus gZauea(?)--PZeioblastus simoni fo-rest
 (?1. I 2. 1). Kagaoshirtta CityF IOO m. .c: 4. iv•. 67.
 SolÅ}kary gr•ow`Lh of Ficus wightiana on s.da.coast. Kagoshima City; .

 Pinus densif2ora forest (1. 2. I. 2). Mt Kirishima, 'Kagoshinia; 780 m.

                                                           ' ehamaecyparis obtusa arti.Fx'cial forest. Mt. Kiri$himat Kagoshima; '
        C: 31. iii. 67. •7SO m.
 Tsuga siehoidii-Pinus densifZora-PZeiob2astus distichus var.
 pt--nezasa(•?) fo-rest (1..1. 2. 2). Mt. Kirishima, Kagoshimai
1200 m.. C: l. iv. 67.
 Rhododenaron kiusianun-PZeioblastus•distichus var. nezasa(?)- ',
-Miscanthus sinensis wind-b ovJn scrub* '(2. 2. 2}. Mt. Kirishima, '
ICagaoshima-; l400 rn. C: l. iv•. 67. d /
                                                                ' Picea, po2ita-Fagus crenata-PZeiobZastus distiahus var. nezasa(?) -
fbrest (?2.• 1. 1). Mt.. Kir;shi.ma, Kagoshima; 133e m`•• C: 1. iv` •67. '
,e.Ze.f.ogg.gsk?s g{sgfce.:f,.gg-r• ne,zaFa grassiangt c2. 2, 2},. ygfuin,

                                               ' Ouercus acu,ttssima arti=`-S.cial fiorestt. Yamaguni, 6itai 220 rn. '
C: S. iv.. 67. F: 21. xi. 67;-20. yii. 68. • •/
 Quercus g2auca coppice (1. 2. 1. I). .YarnaguAni, 6ita; 23o m.
CE,:i.iX.'.g:7in\i Z.IS•,iS•.ligEgk.20y.X.FrG.g•e,;6it., 32o m.

C:• S.. iv. 67. F: 21&23. xi. 67; 20. vii. 68.. • •.
 eue#cus sexrata coppicede (?1. 2. 1. 3). Yarnagunit 6ita'1 340 m.
C: 5. iv. 67. F: 21. xi.,67; 20. vÅ}i. 68. • '
 Pinus densifZora forest (naturaZ; 1. 2. 1. 2). Yamaguni, 6ita; 3SO m.

F: 2!. xi. 67; 20. vU.. 68. •-                               F Chameec.vpaTis o-bstus4,artiEicial forest. Yainaguni, 6i•eai 270 m.
C: 6. iy..67. F: 21. xi. 67;, 20. vii. 68.. • -
 Cryptomeria J'aponica arti'-F.iciaZ Eorest. Yamaguni, Oitai 250 rn.
C: 6. iv. 67. F: 23-. xi. •67; 20. vii, 6. 8. -
 Qgereus glauca,,eop-pice (1. 2'. 1. 1År. Yamaqunir 6ita: 2ZO m.
F: 23. xi. 67; 20. viÅ}. 58. • "•
                                        Jt-PhyUostach.us heterocycia E. pubescens stand Åq:. 2. 1• 4)
Ox• ta; 180 m. C: 6. iv. 67. Ft 27. xi. 67i.2• O.•vii. 68` '
-Fagus crenata fore.st* (2. 1.-1•). Yamagunir 6itar 990 m., C: 6. iv.
67. F:, 22. xi. 67F .19i vLi. 6B..

                                      tt                                              ...t    tt                             '  t Summergreen. Others a-re evetgreen or mixed.
 f:t. Afcer Sako,iS'.: Bull. Fac. Agr. 'Kagoshima Uni".
    (l963); o, ieen regarded as'subtropical..
*de c:2:eiceteaVd9S WhiCh had Peen cue down afi't'ArSecaying

                              -9-
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 pinus thunbergii artificial stand ort sand dune of sea-6oast (dwarf-
i'ge"'..t. h,e,2,`r-,,O.Y.tg,":fY g?oE,gn.dA/i? gg?und exposed tio sun-hght),..

 P;nus thupbergii artiEieiai stand on sana dune ofi sea.coast (r,ather
talZ;. the grpwVh beEter thah Å}n nb.. 25 and the gr6und shaded from
sun-light). Tettori City;-: 3S rn. F: 2e., viÅ}i. 69. .
 Castanopsis cuspidata Eorest (?1. 1. 2. 1): Kyoto eity; 120 m.
F' :, 24. ii. 67; X3. viU. 67,
 PhyUostachys. bambusoideS Cbambdo) stand {1. 2. 1. 4). Kyoto City;
95 !n. F: 27. Si. 67;-Z3 viii. 67.
 Ca.stanopsis cuspidata Eorest ,(?l. 1. 2. 1). Kyo"Lo eiEyl 150 m.
F: 24. ii. 67; -13. Vi;Å}. 67. ,
 .Castanopsis cuspidata foretst C?1. Z. 2. 1): Kyoto CÅ}ty; Z'50 m.
F: 24. ii. 67; 13. viii. 67.
 Castanopsis Cuspidata forest' (?Z. I. 2. 1); Kyoto City; l40 in.
C: 4. x. 67. F: 24. "..67; Z3. vi#. 67.
'Pinus densiilota.chamaecyparis obtusa gorest Åq:..1. 1. 2). Kyoto
City; l90.rn. q: 4. x. 67. F: Z9. ii. 67; 1,-3. viU. 67. '
 Pinus densif2ora--ehamaecyparts obtusa foresE Cyoung) (:. 2.` 1. 2).
Kyotq City; Z90 Tut. r•:.20. ii. 67; 13. viii. 67. '
 CtyptOme#ia j'aponiqa artificial stand. Kyoto City; 170 m. C:'4•. x.

67. F:.25. U. 67; ;3. viii. 67. , ,
 Chamaecypaxis obtusa arti-Fx'ciaa stand. Kyoto CSty; 150 m. C: 4. x.

67. E: 25. ".. 67i 13. viii. 67. ' Quercus acutissima-Q. serrata standt {?1. 2. 1. 3). Kyoto City; l40
m. C: 4. x. 67, E: 25. ii, 67•i14. viii. 67. ,
 CrYptometia japonica artificÅ}ai Eorest;' Kyoto CityT 220 m. F: 26.

ii. 67i.14. viii, 67.. .i{.YeggY.Sla4gti3/rs..s..{ma67?rtiSlcial standt• Kyotg city; 23o m. F, '26r.

 pqercus acutissina artificiaZ standft. Kyoto CiVy7 2iO[ Ip,. F: 26•
ii. 67; 14. viii, 67,.
.9han7aecypaxig.gbtusa artificial stand. Kyotio City; 180• m. Fl 26.
u. 67; Z4. v::x. 67.
 PhyZ2osignchys nigra f.,henonis (baTripooÅr stand {1, 2. I. 4). Kyoto
CÅ}ty; 160 m. C: Zl. x. 67. F: 2S. ". 67; 1' 4. viii. 67
 Pinus aensifXora fores"L (young) (1. 2. 1. 2). Kyoto City; .IXQ,.m.
F: 27. ii. 67; i4. viii. 67.
 Finus densiEZora Eo-r.est (1. 2.,'1., 2), Kyoto City;..110 m. F: 27.
ii. 67; 14, vUi. 67.
 Castanopsis cuspidata forest (?1. Z. 2. I).. Kypto City; .:60 m.,
F:.•24. ii. 67; 13. viii. 67.
 Weed cemmun:ty in the campus of Kyoto University*l 60 m. F: 2. iii.
67; 15. viii. 67.
 Weed commUndty in the campuS off Ky6to Uniyersity*; 60 m, :F: 2. iii.

 Cinn4inopprp stahd in the Botanicaz Garden, Kyoto Uni•vers-ity; 70 M•
F: IS. v,uz. 67.
 Cast,anopsis-Pa.sania-Quercus stand in the Botanical Garde;Ti, Kyoto
University; 70 rn. ,F: 15. viii. 67.
 Aphananthe-U2rnus stand Å}n the Botanidal Garden" Kyoto University;
70 rn. F: ZS. viii. 67.
 Pinus densii2ora Eorest (young) (1. .2. 1. 2). Shiga, Shiga; l20 rn.,
F: 25. xi. 66.
 Quercus serrata-Q. vari-abUis forest* (?i.r2. I. 3). Shigat ShÅ}ga;
120 m. F: S. xi. 66.

+t see p. 9.
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52

53
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S5

56

57
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62

63

64

6S

.66

67

68

69

70

71

72

73

74

7S

76

.

.

'

.

'
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

'

.

.

.

.

         '
                                                                 'xll.?ggg..crenata 'forestt Åq2• 1. I). rc, Hirq., Shiga; looo m. F: s. ' .

c{aZlj,.9 g.rxe.nz;1 forestft (2'• z. z)• Mt•• Haku.s.an, zshikawg;.'12oo m. ,

IA7.j ?teÅ}Sx:ma6.EleSii Stand (3• 1}- Mti• Hakusan, Tshikawat 2ooo m. c,:

Stn:.,Sx.PggfZa thicket (4. 1)•'Mt. yakusan, !shik'ayiai 24oo m. c:

 Eagtis crenata foreStÅ} (2. 1. '1)..Mt. Tar5YaMa; Toyama; 1400' m.'
                                                    'F: IO, viiÅ}. 68. - •' i- •- ',tAbies •nzaries#--sasa kuri2ensis forest (3. 1). Mt. Tar6yama,
Toypttrtar 1750 m. F: 9. viii. 6B. ''
 Subalpin.e grassland* (4'. 2}. Mt. CDar5yarna, Toyama; 2040 m. F; 9.

                                                 " Pinus pumiZa thicket (4. Z). Ntt. Tar6yqma, Toyama; 2340 m. F:'9-. '

 Quercus dentata-Q. monge2iea vatt: grosseserrata Eorestk (?2. 2. 1. ,
2). GoshegavJara City, Aorneri; 140' rn. 'C: 3,. ix.' 6'7.
2gi":f dg?SZ3'fZO..r.a.' EgfeSt'. (ir 2'• ir '2) •. Geshogawgra city, Aomeri;

 ThujqpsXs aoZabrata va#. hondai Eorest. Goshogawara City, Aomori7
Z80 m. C: 3. ix. 67.
 Fagus c-renata Åíorespt Åq2. 1. I). Mt. Hakk5da, AOmori; 800 m. C;

 Abies ruariesii staLnd'(3. I}. Mt. nakk5da, Aomori; 1060 m. ct 5.

 Pinus pumiZa thicke't (4. 1År. Me. Hakk5dti•, Aomorii -i5so m. c: s.

 D=ained high-moor land (see no. '84 for the living state). Bibai .
Cityr HoklÅqaido; Z8 m. C: 29. viii` 67 (SampZe a was taken at X3-25
crn deep, and SampLe bat SO-60 cm deep; both were peat).
 Pi'cea abies*deke artificiaZ Eorest. Furano Cityt HokkaÅ}der• 240 m. C:
2•Z. viii. 67
 Pinus syZvestrisne++artifieial fo.r.est. Furano CitY, Hokkaid5; 23e m.
c: 23. viii. 67.
 Pinus stTobus"lt*k artiEicial •forest. Furano city,,Hokkaid6; 260 rn.
C: 23. viii. 67.
 Larix olgensis var. koreana**tt artificial forest*. Furcn.no Cityt
Hokkaide- ; 400 m. C: 23. viii. 67. '
 Betuaa maxi'mopxiczii-Sasa senanensis(?) forestt. Eurano Cityt .
Hokkaido; 400 m. C: 23. viii. 67.
 Abies sachaZinensis-Picea J'ezoensis forest (3. 6). Furano Cityt
Hokkaid6; 400 rn. c: 23. viii. 67.
 BetuZa ermani•-Picea J'ezoensis-Sasa senanensis(?) forest C3. 6).
Furano City, Hokkaido; 730 m. C: 21. vUÅ}. 67.
 Betula ermani-Sasa senanensis(?) stand. Furano CSty, Hokkaidb; 930 rn.
C: 21. viU. 67.
 Ti2ia )'aponica-Abies sacha2inensis-Sasa senanensis(?) forest (3. 6).
Furano City, Hokkaido; 430 rn. C: 22. viii. 67.
 BetuZa erniani--Abies sachaiinensis-Picea j'ezoensis-Sasa sehanensisC?)
Eorest (3. 6). Furano City, Hok'icaid5; eOO m. C': 22. viii. 67.

   t:

***lt
See p. 9-
Exotic.
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LI

77,

78.

79.

80.

8;.

82.

83.

S4.

85.

'

 BetuZa errnani-Picea •J'ezoensi•srAbies s4chaZ-inensis-Sasa kuri2ensis(?)
forest (3. 6). Furano CÅ}ty, Hokkaid6'; 800 ,m. C: 22. vÅ}ii•. 67.
 Pinus purni2a-Sasa kaxUensis thicket C4. 1). 'Furano City, '
Hokkaid6-i 1225 Jn. C:' 22. v"L 6,7. • •                                   / /1 'High moor• (2. I. 6}. Hamanaka, Hbkkaid6; 'near O m. C: 27. viii.
67-, (Dea(l plant Tnater.iaXs qt. O`2Q •em aeep were,,collected) .'
 •Qqetcus mongoZica vax. grosseserrata-B'et'u2a p2atyphy2Xa var.
•J'apo.niea standde. Nemu•Fo- City,-Hok]Åqaid6,;, 35 m, C: 26. viÅ}i. 67.
 Abies sacha2inensi's forest (3. 6}. Nemuro City, Hokkaid6; 45 ra.

 Picea gZehnii-Abies sachZinenSis Eorest (3. 7). Mt. Me-akant '
HokkaÅ}d6; S50 •;n•. C:' 25.• vi'i•i'. 67. '
 Pi•nus pumUa thicket. (4. 1). Mt. ble-akan, Hokkaid6; 1350 m. C: 25.

 High moor Åq2. 1.'6). Toyotomi, HokkaÅ}do-,• 4 in. C: 31. viii. '67 '
(•Pead' plant rnateria!s 4t O-•IO• cm deep-•we#e cpZlected)• .

 Betula pZatyphy12a var. japonica--Sasa senanensi•s(?) $tandt. ' '
Teyotomit Hokkaid6i 5 m. C: 31. viii. 67.

* See p• 9.
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(Continued"from p. 7)

                   LL,@a-!ggaEg!xboreto e2g2gl:IIgglNtEE

     Desiffnr e) Soil used: The layer ot orgenÅ}c matters

aecumuXated over the minerel soil; in forests it Åíormed
O horizori,Q(rayJ humus layer, erganic xayer). .

     b) Amounti of $oU treated in one coneainer: Wet soU

                                                'equivalent to 20gdry son. . '
     c) Container used: t,Jide--mouthed glass bottZe, 6.5 or

7.5 cm dism (5.2 cm diern et the mouth) and 17.0 em deep

                                                   '(Pl. 2, A).
               "                                                  /     d) Memperatures 'employed: 40 C and 2S C; the former
to yield the fv.ngi occui?ring aftbT winter treatment in the

   FÅíield end the latte-r .those occurrÅ}ng after summer treatment

(see p. 17).
                            '                                   -.     e) Amount of urea applied: o.2 or O.4 gN in 20 mX

solution per bottie, that is, 1 ml oÅí aqueous solution

containÅ}ng 10 or 20 rng) wes applied to the soil equivaZent

to 1 g dry matter.

     f) Series of the treetment:

                                                 .      +                                               d                [lemr)eTature Amount of urea                    -
  '' ' (e) (gNper bottle)
     Ser. i" 10 ("" 4)• .O.2 '
                                      /-     Ser. ii • 10.(Å} 1), '"• -. O.4 '
                               '     Ser. iii 25 (Å}• 1)• -O.2
     Ser. iv 2S (Å}' 4) •' O.4 .
                                           :t . The "con-t'rolslll.unvreeted series) wgre,not prepared

because the unPreated soils had not yield eny fungus in

sdne v.reliminary experimen-.s.

                           - n/s -
   :t



                                                .
                              t/ -   . egllectÅ}on gLf soils. Seil sampleS for the Xeboratory

experiments Were collected from the stands loested Å}n the

Prefectu' rds I(agoshÅ}ma, 6ita, Kybto, xshikewa, Aomdri, bnd

H6kkaid6 (Fig. 1). !n each stand, the organic layer-:the

soU--was cut out with.a edged-tool at seVeral points and
pac' ked in a polyethylene beg. The stand number wes used

as the soil number. The soils zvere prese' rved at X' ow'

temperet. ures larithout drying tiil further treotments.
                .     PrOcedures beÅíore incubation. FirStny," each soil'was

stirr`ed and Mixed well t6 make it homogeneous.' A ' sma!l
portioti.I(10 g) wes used for the determination oÅí water

content (oven-dr.y at 105 C). Frorn the rest, soils' to ,treieh

20 g if drÅ}ed s•ierd put in the glsss bottleS. Mhrough all

theSe Procedures, posis'ible ceres v,rere 'terken noC to cause

mutua'1 dontaminetion of the soils. '
     'Urea selution'wes epplied xvith'e pipet to the soiis in

the bottLes. Each botUe was covered at its'mouth w'ith
filter pepeit{,(Toyo Roshi no. 6) to mainteÅ}n prop'er' eeretion

                                                        'and t' o minimi'ze -the chsnce of conteminati6n by air.' The

                                                          'bottles were then plaeed in a phytotron'  ' (10 C) dr in'

inCubators (25 C). ]light wa's pTovided continuously from

fZuoteescent lamps. Mhe urea " appli6etion end•incubation were
condu'et' ed on 7 i4ay ng67 in T.?xperÅ}mentwhIiCtihreeted tihe $bi:s '

                                        A
from Kagoshims and 6:ita' , and on 12 Oct. 1967 in. ' Exp. ZI :ivhioh
                                                     -
                                                  itreated the soUs fr'om other Dleces. '                               L
     PTocedures at"uz2ngumnR incubetion. a) Addition df itate]?.

:n the initiaZ•periods 'folloviÅ}ng the appiication oS urea,

ithe soÅ}•ls ebsorbed a large quantity ot svater in parallel
                           -

                           -44- • ' -•
   l



with the increase in weter-holdÅ}ng cqpecity of s,oil Åqsee

Pa-r."u' ZV). Mhe sv'ater given in the Åíorm of ures sqlution was

not enough to ensure this,proeess, so that disti:led weter

was added a•t some interve,ls.
                                               '
     b)' DraÅ}ning.,. Some time efter tbe a.ddÅ}tion ,oÅí weter,

certsin quantity oe zauid stqgneted et the bottom of each-''.

betf.Ze. It.wqs dark reqdishrbrown, probebly conteining

decomposition, products? waste products, etc. Zt appeqred to

suppress the growth of fungi and thevefore ves poured eut

Åírcom the bottle, Care was tsken net to destroy +.he tex,ture

     c) iNashing. AÅíte!r the initisl periods mentioned above,
                  '
the rate of weter ebsorption and the rate of organic matter

decomposition decrÅëased: But Å}t vias still necessery to

suppZy weter to the soils at lea$t eo $uppXement the loss by

ne+uvtral desi'ccation end to, clean away the undesired metgrials.

For these purposes, the soÅ}ls were wgshed as fgZlows: (i)
Each bot•Ue was fz'lled vith svater sterilized by bpiling

(cooZ when used); (i-i) The soil in the bottZe was stÅ}rred•

and kept standing for a short time to ebsorb.the water and

to .T-elease the unde$ired materia:s; (iii•) T,he wgter was
          '                                                              'then decanted leaving e smalZ omount of weter in the bottXe,

otherwise a smal: emount of sterilized water laras nezvly added.
     [Dhese treetrnents sveree more trequ-ently conductea in Se]r.

iii andi iv thtin in Ser. i and ti:, beciauSb all processes,

biologideX, chemicel, or phYsical,'appeared to proeeed more

                                 -rapidly eic liigher tempe]reture,. '
 ' 'Obseicvation. The treated soUs' were observed every

                        '

                           .a5.
  "t



                    '
        - day, evevy sec'ond day, or every third day in the earZy

 steges, when the chan'ges' in tunghs Slorai vrere tepid, end

 every seven dety's in•trie leker` stagesL. ' Natae• o-P the species

 appeared•was: r'ec,orded, end the mat•Qred fruit' bodÅ}es 'were

 pÅ}clÅqed out• from•the:botUe'after the recording. The

 observat•ion• was contÅ}•nued- till• 2?7 May 1970 in Exp, '.'! 'end

 tÅ}ll 2S Apr.•1969 in Expi.'!I. .
                   '    . Problem gLf contamip.a/tion. [l}he msjority of the fungÅ}

 occurred after these'proceaures might not originate from

 contaminant, s but from their hyphae o]r spores which had been
                                                 . present in the soils Sinc•e 't'he tÅ}•me ef' eolZection. The '

 follortring may support this'viesv. Mhe peatsr(SoilS66g, b)
                                               n
 produced no•fungus in this exp'eTiment (Ma'ble 1). itihen ehe -

 seme peats were'inoculated, prior to #he urea icreatment,

'xvith guMured 4• -orphae or spores ot several Åíungi obtained•

 beforelaand• by the Creetment-of other soils with urea, at

 Zeast one of them did•occur but, again,- not oth'ers. Mh•Å}s

 impZies that the pe'af,s-eontained SoMe nutrients, enebling

 the fungi.tO gros•; onXy -it•uree' v;a:s added, but that•they w.ere

 devoia of the• k"ungus flora. Thus, combaminations', if any5•

 may not cause serious confusion$ to the results. '

   ' ,/ • ,",, /// Li Fiel d' exp re Tirnents

      pxocS,,-ig '[iilbeii' if/rb iL4'e'ii';rq 6:cp.eri.menÅ}s" !iteve 6o;iducted i-n the

ii2,-e,#,,i/,lii,l:,,g,,,li//ii:/,,,1)/ii,eff•!lll/iiilg/;,?/,a•ff,,$:ii's,,i•e:;'\.I,;gi,i:t/9i;,i:E:•t//vgs,f•:•giigs},.

                    /                     '                                  '
            /                                                               t        , nl,6 -,
 ,i



'

vxere.merked o•ut ,along the sZQpe. Unticeated area, surrq-unding
                                                    'the' ploics was regarded es the control. Mhe plots were

lab'elled with e consequtÅ}ve numbeV aZong the date of
ti?eatinent and the treatment seriesl(see belowÅr throughout the

field experimentsT(Parts X, IZ).

     Mreatments. Fertilizer ureel(gTepular form, N tl6 ofko) was

sp=ead on t]ae ground surÅíace by hand scattering at the Tates

of 40, 80, and 160 gN per plot. These are 9esignated
                                            /                                                   'es treatment series i, iÅ}, and iii, vespectiveZy.
                                                        '     In several stands, another treatment was added: Mhe
                                        'O ho]rÅ}zQn "xas removed end then urea was appiÅ}ed on the Aa or
                                                       '                               '                                                 '                  'A2 horizon.
                                               i
   . !n most stands the experiments vJere commenced at two

diffe]rent seaso+ ns, i.e. stiinte]i((Novembe]?--February) end summer

                                               tl(July, August), since : had f,ound that the fungus Åílora to
                                        'be obtained was mo$t typically different when trea .ted in

thes'e in•;o seasons. The date of the treatmenig was
                          '                                                'mentÅ}oned in the preceding list of the $tands.

' Observation. T'ne experimental plots were frequenUy
                                                           .observed in the eerly stage$ so as not to overlook the fung:
                              'vihich appear for short periods. Mhe intervaZs of observation

                                                       'were prolonged towarLds the later stages as the change$ an

fungus flora became sle:ti end.their oÅëcurrence was usually

limited to the so-caLLed "fungus seesons", it.e. eaeLy summere

and autumn. Name of the spegies occurred was recorded, and

                   -the larger Åíru;t bodles, especÅ}ally ofuthe basidiemycetes,

yiere ,picked off. efter the recording. The observatien was
continued tilX autumn of 1969 in ShÅ}gal(Sts. SO-52), eutumn

                           - 17 -
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of fi971 in 6' ital(Sts. 14-24) end KyotoX(Sts. 27-LI9), summer oE

1972 in TottoriX(Sts. 25, 26), and tiZX eutumn of 1975 in

                  ResuXbs end Discussiori '                  ww tvSAX tvwvvyu

     The results oÅí the laboretory experiments are sh•o"m in

[Dable 2'and those oÅí the fie'ld, experÅ}ments in Table ?7. The

term "e)cclusÅ}vely" ([Dable 7v) is explaÅ}ned by Pl. 1, A. [Phe

term "relative!y luÅrcuriantly" (TebZe S) reÅíers to' the ceses

Å}n mbieh the fieruit bodies we]?e more abundant or lerger, or
both) than Å}n the control$-and is explained 6y

Pl. 1, B, C. A few dets of #he fungus suceessien are

ins'erted here (Fig. 2), thou.crh it wilX be descri.bed and

discussed tully .in e separate peper. The first two of tbe

three data used in Fig. 2 (Plots 200, 222) weTe from the

experiments pot mentioned in the Methods, but they were Å}n

principXe the ssme as t]lose obtaÅ}ned in the present
                              -e;cperiments. ' "ihe general Åíeature rney be as fozlows:

       Deute!vomycetes ---) Ascomycetes --År Ba$idiomycetes

                    ( - Deuteromycetes).

Mhe treatments in the laboratory, did'not yield the lerger

besidfomyc•etes.which appear in the lster stages in the

field experiments, but hed second deuteromycete phese aEter

the basidiomycete phase.
                                                          '                  ' (Continued on p. 22)
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                                           '                                                                                                        rt .- -
Tqbie 2. Tne fungi formed 'repreduct'ive structures on the surface of the seils collected irom various vegetations of Japan .and.r' t
' lt occurred at XO C (!Prdatict'. ltser. ' i br ii, or beth)i H, occurred at 25 c {T:eatm. ser. iii or iKc, or both); LH,. ocaurred both at 10 C and ?5 Ci eSt-r-' i'.

, nOt Mentioned in the fylethods. Small letteis indieate questions remaining on the identifications, and blanks ind"icate pessibiZities of ocÅë"'rrence T i

                   ' - --JL -- t-o J" ltJt trr- vv-.r-- fi -tn .- ." r7 .t--r-"-H --t -t- -------1   -'T;s-Qr.ji.fiL-rf' .'rr.'am':-::T;:':':"7,'::1. iL-`-sll-s-1 L4"-'V-g"I6 L-iLj- 'sTh'ltg"in6-'i'II-i''irii'''ig'l]Ui51sl.i6;Si''År"S'"24 3-132 34 3's 36 41 s3s4ss 6o61 62 63'646s 68676s 691 7e 71'72• `

A. mbZ yesPQ ri um bo try ti 's ...... .,

c;adorrhi-num foecundissim.um ..

Dora.,tomyces, putredini-S t,•••••

eidiodendron'trunqatum .......

stysanus meditiS'-.;J........,.•.
                t7                        '                            -             tt                         .                       tt -.' Ascomycetes. '
        ' LAsicebelus denudattus(•?)........

Aseobolus'sp. hO. ,2 ...........
Fima r' .ia (?) sp. ••• •' ••....'' " '

Gelati-nodiscus ,S]?. ..i........
Me2. asti za sp. ... . '. .. ..,` ... .. ..

pezi.za sp. no. -l •....•...;...`

   Ba' si. aiotayÅëete$ ''

 copripus 2agopus ...}......`.•.',
'copri,nus narcot2cus c....,':....I

                    s
 C- oprinuS .•neo2a gopus. ....•. .....

 CopXinus ph2yctidosparus ...,.

 Copr•inq.s Stercorarilus ...."..

 Coprinus sp. ne. 2 .,.,.......•

.cop
{i•nus fip• po• 7.'"'''"''''i i,

         sp. no. 8 ......t.'''i •CoPr2• nus

 Zypphgl'lum •tylico2or ....,.. ..
 Panac)olina{7) sp. no. 3 C......l
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                                              '                                                               '        Table 3. The fungi foxmed xeproductive structures exqlusiveiy oac xeiativeiy

                                  in variou$ vegetaions of Japan aEtesc tveatment with "--

                                                                                        'The occurrence in either one ox two ox a" of' the Treatment sex. i--iii is presen'ted totalZy by one e"
       'St odcu) red after the surumer treatraent; WS, occurred aEter both winteac and sumex t]featraents; .G-------

in the Methods. Xn Sts. i4, 25t 26, 47-49, and 56-59 onXy the sumer txeatmene was conductedt and "--

SraaiX ietters indicate guestions xemaining on the identificati'ons, and bianks possibiiities of e
                                                        '                                                         '                                                       '

                                                                                           '     Stanct no. ............ I4 l5i6CXFi8 i9 20-2122 23 24C2526 27 2829 30'3i 32C33C34 3536 37 38
                                                                   ,o   Deuteroraycete$

AmbZyospariurn botrytis ...... SWWWW WW W S S SWS S SA W
                                                                             'CZaclorrhinum ioecundissimutn . SS S.S                                             '                                       '                                        '

                                                                      .   Ascoraycetes

Ascobo2us denudatusÅq?År ....... W W W VVSW WS WS WS WS WW W WS WS WS
                                                 'ASCObeZUS SPt n02 ""ee""e,'' . . ' . A .                                                                            'Chaetomiurn gZobosum ........
F'imaXiaÅq?) SP.'  esg".ee....... W W W. W W W WSW W ,W WW W WW W AW W W WS WS
                                                           'GeXatinodiscus sp. eee".".... S S ,S S SSSSI)gS SSSS
lluinaria ve2enovskyi .....e--. WS
MeZastiza sp. n"""""". ' " .. . , ...
Peziza sp. no• i ............ W W WSW W W WW W W SW W W W W W A WSW WS
Tricho2phaea gregaria ........ W , ' .' • ' '                                                                      '                                              '                                                     '                                                                            '

COZZYhia COOkei eeee;.""". , WS W ', S
coXzyibia(?) sp. ...ee."eeee.. w 'A                                                                                          '                                                      .                                                                   ssCoprinus Zagopus .......a.oe

                                                s s ss ss ss s sssCoprinus neolagopus ........•• S
                                                   //                                                                                     '                                     'S SW S sS• S.S A SSWS SCoprinus phZyctidospoxus ..... S S
                                               '                               V" WWW ,• . WWW W WSW WS WW AW WW WCopxdnus sp; no. 2 ........".
                                             '                                            '                                                                       'Coprinus sp. no.7 ...•..... '
Hebe2oma xadicosurn .....
HebeXoma spo2iatum epte..
.Hebe2oma vinosophyUum .
Laccaria proxima .......
Zactarius chrysoxheus ..
Lepista subnuda ......ee.
Lyophy2Zum constrictumÅq?Åra

LyophyUun gibherosurn t..
LyophyUun tyZicoZor ....
Panaeo2ina rhombisperrna

Panaeo2inaÅq?) sp. no. 1

Rhizopogon rubesaens(?)
RhodophyUus babingtoniibt
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     Stand no. ............
   Deuteroraycetes
AmbZyospariuin botrytis ......
cladorrhinum foecundissimurn

  Ascornycetes
AscoboZus denudatus(?År .......

AscoboZus sp. no 2 ..........
chaetomium gzobosuntd ........

FiMariaÅq?) SP. e,.ege-.t.!..e

GeZatinodiscus sp. ..........
Humaria velenovskyi .........'

Melastiza sp. ...............
Peziza sp. no. i ............

Trichophaea gregama ........

  Basidiomycetes
CoUy";,ia coekei ....;........

Collybia(?) sp. .............

Copxinus 2,agopus ...........
Coprinus neoZagopus ........
Coprinus phZyctidosporus ...
Coprinus sp; no. 2 ..........
Coprinus sp. no. 7 .........
Hebe2oma radicosum .........
HebeZon?a spe2iatum .e.......
ffebe2oma vinosophy22um .....

Laacana prox2ma ...........
Lactarius chrysorheus ......
Lepista subnuda .............
Lyophy2Zum const-rictum(?)a ..

LyophyUum gibberosum .......
LyophyUum tyZicoZox ........
Panaeo2ina rhombisperma ....
Panaeo2inaÅq?) sp. no. Z ....
Rhizopogon xubescens(?) ....
RhodophyZZus babingtoniibt d
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p,

'

r

                                              '

                             '   Ple'ts and specÅ}es Date of ebservattdn and oceur7renee of frutt bodies '

  iGog':le3a.2.:OÅrOo.sxiza Aug. seilfi6 octi" Nov, li'o6'l7i.' '6B oct17?iov.• ' t'•

  .ggS,"i:Si,:,".iki;S2,..... }` 'i-6 2S2li20 226i3 2S3 -r:S:= .,iLE"ÅÄ2'r- • ,

  AEcvboius denudatL's(?) .... -

  SyoPhylium ty2ico2er .i'.... + .' . ., r CeinalrlnedSscus t..p......•.. + +t+++ + -;+'' •+ fi •
  i,ig.ir`i/L,Y••,r,lil:113,t•lsit?,2.:.:2i,,l.iiiliii.tt- -+i' :• "•.+1• '-. -•..; ''.-

::[llcbglopt. redtcos'um -....•...1 , . ' .+;++ ,
  CVpSCentitied spc'cies}, ....- +
     tsTo. 222 d- ''' '67' ' 'Ge' '70  .2.kO-;g.:;,;i.",."i:.:.:.aAl:i'.,i;)M..,.ym,Z}';.2"nrn iA,"r,, NAs..:lt{IE;!lsl;-t•Ne,v• .:ti:-t• 2,ie.tti , ..

  Lyophyllum tylico2or •...,. + + +
r'  )P i::;:al;l•:g:. y:::::.::::: +, . ., ., .•. .. •

  CoPrinus sp. ho.2.....,,. + + +
                                            '  :tccaria prexir:" ...t-, + + +                                        .                                                      ny     . bpg nu.s) ......;.'T. +' ' '                                                  1/,        sp.) .i......... +                                                     '         sp.) ....t"•• +                                                J       .lsp.) ,:''.',....... ' . ' + '•'• :
     No. 331.                      ,67                                ,Ge ,69 ,7e  2' kg, ef saurelB laSd July                      Oct. Dec. Aug. qqt. June Oct. Oct. ,  tn•a p!lc 27 t-ay ;967 .Et.E.!E-G ..=..-lStL L.- S to .-,..3g..,. -i2'
       denudatusC?) .;" +
  Lyophyj2um ty2ieoler ...••• ++
  aelatlnodlsqu= 'Jp• ......-. + +

  Pe:i=a sp. no.li.t.,...... + . , .    '  tnctarius ch=ysorhcus• .....' + + + + + +
                                      +               ---
                                                  '                                      '     ' '1   Examples,of the seo.u`entiaZ oceurrence of fungi on
     applied witb. ures or dead b6dies of animsl in the
             ,
         ' ' forest (St. 52). Xn Plot 200 urea i•xas

        nyophY2ium g!bberbsum       t
        (SuSl;us.
        CTrlcbolorrn
        CCanthateiius
        CMnrasFtSus'

      r{hSCObo2us

      :Z [Rhi=olx)gon rubcscansC?)

Fig. 2.

the ground

Pinus-UhemaecypamS'
incorePo.rTated into the O horizon and in Mot 222 urea ;•rtis

spread on the surface (both not ' meneioned in the M6thods,

see the text). As Åíor PZbt p75n see Part 'Xr and Pl. 2, C.

Mhe ninmbetes in C-reek capiteX (in, X:) indieate the grouping

of u]?ee: fu' ngi (p. 2LF).' mhe species in th6'par6ntheses were

conside'red to have appe?rea 'after a partial recovery of
original or normal ifungus' flora a'nd'they ere 'ri6t included in

the i'urlela fungi" (p• 24).''
                                         '                                          -tt /                                 '                        '     1.' ,1 t /.
                                             '                                                     L  1 / i'1''

'
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                    ' Åqcont'ipued zftrem p,. Is)

   '      Mse be edded to ithe, list oSt, t, he 'sp. eeiesi .obtezned #,a the

 fieiE emperÅ}ments erg CanthereUus mmox"Åq?) and Rhoaoph:rXXus

 aanprep"s, ::n a eKperiment nots ment.i:oned m the 'Methoas,,
                           ' tshese appeared r• ela'divelor abundeneZ'y on urcea plot /(and

 calczurrL''egetaami,ciLet plotÅr i.ytr ,a ly,O,ung• l ztnu•s-Cl•amvpec, ,;• ariS, ' /

 forest near by St. /p721L(mot me,:ztioned• :in ,,the li•.st eS the ,

 stands). ,ttndi, as slxo;tSp- in Taiblest2 •a.nd S. tihe clat'e obtained

. in tpe exper•i•ments out$i:d•e "ts:he presie•nt s•V,udies mcluae S9MP-

 records of'oec•ur•rence ir- sorne: Sungi •w/hieh ,•vier,,e m4$sed Å}n,the

          - pr,esen+le e'"'Perimen.ts, S. [D,hese •mea/n ,th"ait,• Å}n'is,ome ,1.)leq.es,,,. Ohe•

 spec-es zghi'ch appee'r attey tlae: ue'ee• treaitmeen•t ,veilZ inqrease

 iÅí f, urther 'pree/tMents 'are eondue't"eC .underr wzdi• er v:ameby' ,eÅí

                                                           -
         '       '

                Untver,sglitv 2Lf tshe ph,enomena

                        -tt                ttt- t !t /      The/ 'gecurr•'ence of speeial •furxgi end the chengets in soiL

 pro,peMaJ•IL' eS ,a-f'terc• Jthe uTea treatment were •more os ILess ,,

 oibserctr'ed in elmo'st all Vhe stends and so=ls cell/ected (see
    li
 i 'art:/ l rV' So="i ; .ij h• e' ,e!}ae nges' in Soil p: eper•ti es .) . Sinc e Vla• e

 ml :O, ,o eztff ' QÅí `v h• e identzi" ied species ha xre • bee!i kc n, own Å}n , Eaan7ape

 Bnd ,INocrtsh /Ame•u-Å}e6 (see PartJ V), it i,s •p!resxx'med Chat•t• aesg

 to:h•enti•mena/' /wdill 'universaUy be ebservea et Zeast aU over Phe

 warin: t'emperaiJe to suik)a!}ctl c region•s of• t/he it"ortsheun•

 }:emispbere•iz:.propg-: env'Å}romm.ien-taZ 'condÅ}tions are .provi•ded.

      :,xceDtk'ons an.d deeir, possi'bl'e eauses are'es Åío!loi:ss

      ai) ',X•n Cne labo=• ator• y exper, Å}ne/ t, +bne- peaks colX,eci`y'ed•

 fTot /deep/ layers of draÅ}ned nxgh moor ÅqSex:s 66a, l2) :rielaed

 pmo "f'ungus. Tlais mould be due to lack of- the -",un,gus z"I ore to

                           - 22 .
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                                '                                                    trespond to the uree treatment (p'. 15): [Vhe •surtsee- Laye]r oÅí

living high rnore (Soils 79, 84) did yield e few of the fungÅ}

in q-u.estion. L
     b) In the fieZd experÅ}inent, the Pinus thinnbergii

plentation on send d'une•(St. 25) produced no fungus. •Xn

this case, severe desiccation owing' to the poor' growth of

th•e Pine (pe 10• ) and littile' '8ccumulation ot organ-icJ 'matter

rnust have reta]rded the g-rowth o•f the EUngi; '

     c) Mhe subsZpÅ}ne ghassland (St. S8) also produeed no

fungus. But, when t•he soil sammle Åírom this stend was

Vreated in the labor.ator' Y, some of the fungi in question

were obtained (not shown, in Mable 2). Mhis indicates that

these fungi z,iere poten,tially present in the sgll b.ut Åíailed

to appear under the n qturaZ f:' eld eo,nqiVions. '

                .Definitioz gLf "uree Sungi"

     The number of the sPecies which responded to the urea

treatment by developing reproductive'struetures on the soiZ

surface did not Å}ncr•ease unlimitedly vJhen' the"experime'n't• S

were extended from IiLyoto district to other Perts of Jepen.

Mhe species not obtained in Kyoto but in other plaCes•were
                                                       .only two; [Drichopheee s!tggl!!!!g,QeRama (St. 17) and CLEgltL!x!xl!l b cookei

(St's. 45, 17, 24). fihÅ}s may rneen that the mejori-ty oS the

fungi ;n question can be obtained withim a smeÅ}1 disbrict,

if the experiments are repeeted Å}n a veriety of vegetations

and under di.fferent season'S .(the treatment end. observation

was most frequqntly carrÅ}ed' out in Kyoto district)'and thet

                        '
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ueemblage oÅí the species does ttot diÅíser larg'ely from

digtrict to districi . Thus, the occufr'enee-inducing or

gronth-promoting eÅí, xfiect of uxea trea'tmbnt? whether[it'is a

primery or secondary one, seerns to be observed in a limited

number of Åí,ungel species. Z propose to put these species
                                            ,;into e greup.under the term urea fungÅ}. At present,

thirty--five species sre included in this group, excluding

the five doubtful specÅ}es for which -{urther confirmatÅ}ons

a]?e needed (Mables 2, 5).

            1 GTouping gLf urea Åíun.crfi , ,
                            -F
     A set of sufz"ixese "-biont", tt-philous'to "•-xepgus't7

and "-phobous", were edopt6d by Moser (a.9, 49) fqr the Sungi

oÅí burnt ground and then by Cooke (n957) Åíor the ÅíungÅ} oÅí'

polluted water and sewage. These are eppticable elso to the

present group. Mhe fungi whose occurrence .is restricted to'

the ures-treated soils may be terrned ureobion•t speeies. The

others, occurring relatively !uxuriently on the treated
                                             '           LsoiZs, may be termed ureophilous species (Tqble 4, footnote

e). Cehe uree J;uTxgi •comp]rises these two groUps. Fungj to

be termed ureoxenous s.pecies, which are indiÅíferent to urea

treatment and eppear by chance on uree plot,' weve rar•e.• On
                                                    //the otheT hand, there were many fung='  tg be terrned

UL!PE)ggpE!s2.ELg!EfeO hobous species, in which the occurrence (and hyphal

growtsb too?) vfas suppressed by the' uree treatment; e.gi

RussuZsdensifoliaintheCes'tenopsistdmtmdetaforeStsOf

Kyoto (Sts. J.O,,J.4), Dacterius hat$udalce in,the Plnus

thunbergii plantaTtion of TottorÅ} (St. 26), and some species

                           r24-
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                         '        "i'able 4. GroupÅ}ng of urea

                      zn'iaborakory Qr
   '                                '                                     '
 Group' r: The fungÅ} obtained in

the laboxatoryr the majority beÅ}ng

    obtained el2so in the field' !-

          ,
   Deuterornycetes
Panb2yOsporium ib'  otTytis

cZadorxhinum ioecundissi•rnurn
ooratemyces putredinisa
Oidiodlendron truncatuma i

Stysanus meddiusa . •. .

                 '
   Asqornycet'es ' .
               '                              'Ascobolus denudatus,(?) .
Ascobe2us•sp. noL 2
Chaetemium,•gZpbq,sumP' f

Fima ria Åq?) SP- '
    A,Gelatinodi'sÅëus sp-

"feZastiza sP'. '

Peziza s-p, no. 1

   BasidiQmycel es

Coprinus lagoPUs ''
                   fCoprinus• nataOticus•, " ' •••

CoprXnus, neoZagopuS,
coprinus phmyctidosl)oTus

COPrinuSl''steraerarius' i' J.
Crop.r.inus $' p nQ 2r
Cpprinus sp. no 7
                   ar fCoprinus sp. no; 8

Lyophy22uin tylXcolor ',
                       bPanaeeZina, rhomb2sperma
                             :panaeozina'(?tÅr sp; •nd• lb '-' '''

Panaee2i•na (?) sp. no., 3a{ f • , ,

                        '

fungi by t-hei= oecurrence

 Eield eSp.eriment ': '' ''

      Group Z:: The fungi not '
         i     obtained Å}n the laboratory

         -buti'*n th•e field'

        A,s6omyeetes

     Huma•ria veZenovskytC

     Tri chopha ea ,- gxega rie

 ' Basidiomycetes'
     canthareuus minor(?)d" q

     Collybi4 cookei. ,
     CoUybia(?) sp.
     Habe2oma radicosim

     UebeZoma•spoZiatum• -' •
     Hebelotha . vtinosophyU urn

     Laccaria proximaCt e
     Lactarius 'chTy's6rheuse

                    e     LepiFta subnuda

     LyophyZ2um cepstrictum. .
          or L. 4eueocepha2uinÅq?)
     pyophyuum gibbbroSurn

     Rhizopagon 'rubeSdens c?)e' -

 , , , RhpdQphyZJ',uS• b,abi'ngton# ,

                   ' 'f               f. Ja,popacus ,
   ' Rhodophyz2usi 2ampropusd' 9

/

                            '                       '           //     /lt                                  '         'Obtained dn.iy':n the 'ZabOta•tOry• ''

Obtaxnept,:n Zal)oraeory iexperime,nts , •

not /mentionedi in the Methods.
 1/i
",'

! t t/ /
11 /4 ,

c.

d.

e.

f' '

t
"

a-

b.

/

 But obtained in a iabo=atory'
 experiment- using a lattger
              + amount oE soi!-(4 kg in dry Wt.)-

/QbtaÅ}ned in a stand not
 mentioned itnht.Elethods Csee p. 22)

 "urepphiloUs" (p. 2,4). ethers

 are all "u-reo.biOnt".
'RequÅ}rÅ}ng further conÅíirrnation

 to•d'e'cide as urea furigU's

L("do,ubtEul• speciqs", p. 24).

/

1/

,i ,ls
1/



oÅí• the genera !get!ze,sMI!gErasmius end Mycena 'in the Pi•nuS-Chameecyparis

                                 'ferest,QÅí Kyoto (St. 52). GeneraZZy speaking, no fungus

seemed'unafSected by the urea treaVment.

      The urea fuhgi can be diVided into two groups in anotlaer
way.([Dable 4-): one oeeuri5 inthKieaboratory experiment (Group i)

and another does not (GToup XZ). 'Mhe c•ha.racters oS the

fungi Zeading to this grouping seem to be correlated yith

some Qther featu•res. Generally in tlae• fÅ}eld expeniments,

the fungi of Group Z appeared eerlier buti lasted Åíor shorter

periods: than those' of G]?oup :r in the succession. The ÅíruÅ}t

bodies 'of the Åíormer are generalXy sineiler and more

peri,shable than those of the Zattet. AIJ of the former are

ureobiont.whereas some oÅí, the latter are ureephÅ}lou$.

Physiologidal characters may also be related to thi's grouping

•(cf p. 410, footnote).

     The differences between the results in the laboratory
                                  -experiments end those in the fie'Xd experiments woula be
'

ettTibuted, at lea$t to certain extent, to the facts ,thet,

i'n th'e field,- the treated'$oils were open to the penetretion

of all kinds of- organisms living in the sur"ounding soilS,

and that •the amounic ,of soU- used in the leboretory
                                           'experi•ments was Tather small. '•

       - • Regional'd•ifferences

                        '     Repetition of ex-.eriment may increase ihe merk + in

Tebles 2 and 5 (see p. 22) end sfirill meke the diÅíference in

the species composition ob$cure. Mhe regionel diffeArences
me'ntioned below, theireÅíore, should be confivmed by furthe]?
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                           "                                        r
                          'studies.. For the disÅëussion of the results, some unpublished

data wiXl be teken• intQ account.. •
     Amblyosporium botrytis. Not obtained from the soÅ}ls of

KagoshÅ}ma (Mable 2). • t J
     CIadorrhinum foecundissimum. Not recorded in 6ita

(Ma'ble 5): The time o'Åí observation mÅ}ght-::not be ad• equste a$
                                       '
it appears forashort perÅ}od. , •
     FimarÅ}a(2) sp. Not obteined from the soils of northern

JaPan (lt. Hakk6da and Hodkkaid6; Teble 2). '

     Peziza 'sp. no. 1. Not obteÅ}ned frorn the soils of

northern Jepa•n (Mt. Hakk6da ,and Hokkaid6År and those of

KagoShima (except Soil M) (Mable 2).

     ,Coprinus ,neola/gopus., No.t ,ob".ained qt hig.he. r altitude

in Teyame (Sts. S6-59; [Dable ?7). This is plausible as,,in

the labo"L"atory experiments, this species could appear-' only

when the soils were placed under higher temperetures (20-bO
e),,at least during ah initial period, but see p. sl.
     eoprinus sp. no. 2. Not' obtsined frorn the soils of"

                                                  -tKagoshima except SoiX ll (Mabie 2)• '

K.g..gi. P.r,i::g g.8..:eCOilig:s 2)'?t obtaÅ}ned from the s.us .Åí.

     Collybie cookei. Obtained only in Yameguni, 6ita
(Ta.bL le s). [Dhe substratum os this fungvts svas decaytng fvuit.

bodies, probably, of the urea fungi vihich had oce.urred

pu?evious!y 'an.d not been picked off. Seme other urea fungi .

eppeerÅ}ng.towards Zater stages elso might grow on deed '
myceZÅ}e eÅí the urea Sungi grown in the early stages. Nam'eniy,
       'its is possÅ}ble that some of the uree fungi ere fungicolous.
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               '                                       ,This is the reason Sor incZuding this speeies in the grOitp

of urea 'fungx despite the fact tha/t •it did neti appean on the

so= itself.

     Hebeloma redicosum. NoV obtaineCL in 6ita .and Toyama'
    '                  '                            J

     !yophyllum constrictum or lk leucoce.ph-a-lum(?).

Obteined only'in a' liMited area of Kyoto-(Tabl'e 5).:

     l)yophyZlum gibbe]rosum. Not obteÅ}ned Å}n 6Å}ta ('CDable 5):.

memperature et the .tÅ}me o.f, trea•tment '(Novembeti) might '

sughtly be inecteqgate for its occuprence es thÅ}s spe6ies

                            Lappeer•$ exclusively after winter treatment in 'Kyot.o.

         R:elatÅ}onship•wÅ}t.b th'e tyPe oÅí• vegetat•i.o.n -•

                                                             '
    .Mhe field experiment vras rat.lter intensÅ}vely carried out
                                       'in Kyoto, so that thÅ}s probZem can be discussed more
thoroughly than chb precedin' g one. '

     gharacterization lb2sz the fl.ora o--f- ,urgg fupgiJ. The' ,

                                           . .1.
forestssofCryptomeria,Chamaecyparis,and,Pznx-gsi]ze-ggllEhMl1ostechs

                      A'(bamboo) in Kyoto and Oite produced very few.or none of the

Sungi of G]roup XZ (Meble 5). The Fagus L'orests,in Shiga and

6iVa (-and [Eoyema also?) yielded two species in commor.i, '

HebeMoma spoliatum and ]Uaccarie proxalma ([Deble 5). The

2:t!g}{LSnus dehsiflor.a fo-rests at losver eltikudes in Kyoto (Sts.

                             '                                                 "452, 42) end the Pinus p!u!}2,EtLRa thicket at higher e:P4'tuae in

[voyama (st. sg) produced two $peei6s in comrnon, ]lacceria

                                                'proxirnb .an' d .])actariuE chrysorheus (Tsble 5). Mhese results
may' be interpretted in anothe]r Åíorm es: T-aecaria 2!tzgz2Å}Eg2oxzma,'

was obbeined'  after Che uTea trea'tment only Å}n the forests of
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                                           Some othe]? Urea

fungi'(ureoph•ilous ones) showed the same tendency.' The

difference ih the natural flo]?e seems, to certein- extent,

to be persistent against u'rea treetment.

     Needless,ne$s of m:ycorrhize' formaVion. The species of

the,geners Pinus, Abies, •uencus, CastanopsiS, and Fagus

rather form ectomycorrhies, wheTeas those of Cryptomeria,

Chamaecyperis, end PhyllostachYs endPmycorrhizas,i The
ebove-mentioned tendenc'ieSthat the flora oS terres#tial ezeshy

    '
fun' gfi is rieher in the forests oÅí torrner trees and Chat the

                           . 29 -

Pinaceae and deciduous s' p9c:es of Ptagaceee; .Laetarius '
suh!zrz{Es!!:!]s}lsis irh us was obtained'after ehe uree treatment only in

the fo•reSts Or thicket of 'Pinaceae. •Thusi, the Seme•type of

vegetat-ions pvoduce the same utea. 'Su'ngÅ}, eVen' Å}f'theY'are

!oceted far e•way ftcm each oth'er.

     Intervention gLf natural funEu$',flers :p'-n the urea'-' tt

-- fungus ]reaction system.-The fungi of Group XZ occurr-ed `

reletively fTequenWy or restrÅ}ctedly ih' the forests oÅí'

PinUs, Quercus, Castanopsis, and FaRus buV not ir) those of
eryptomell?ia,CL[ht!e!g!E}gzRgg,Eeaecy,s,endsPLal2}Ls2Epes2xEhylXost hs(seethe

Pr•eceding p. aragreph). Mhis r•emind•s us our empirie'a]

knowledge that the general mushroom flora undeic neturaZ
                                                          `conditions is relativelY poer in the latter fo.rests. For

exemple, in Kyoto ana S• higa, I,actarius gltlg2 cspt:llgir h s was net

raice..in' Pine foreSts but .was seldoM met in- other fo'reSts.
After the urea treatment too, this fungus dÅ}d not appear Å}n

the latt,e]rs. That is' ,' the occurrence of this fungus by the
          'unea txeatment wa$ con'sistent wÅ}th its netural distribution.
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     --
                                     -urea--to-fungus reaction sysCem is intervened by the natural

fungus Elora Åq-are considered to be releted to the type of

mycorrhiza form gtion. Soine of Ue.uree fungi are llkely.to

ÅíQxm mycoi?rhÅ}a or V, o',live o-n- 4n rhizosphere under natgr9I..

eonditions (cf Pert 1!i)., !•ob'served, however, that they

did not necesssrily require plant rooV$ vJhen they.grew qn

     LeveZ land and hill. From the results of the fieZd

experiments in Kyoto, g. ptiscrepancy in the flora of uree

flpLgi was observed,beV.x•ieen the vegetations of 1.eveX land
(dwe11ing apea oÅí-  man, Sts. 45-49) end those of hills (Sts..

27, 29.ttO, 42-44). Mhe former vegeSaiens did not yield

.G, eX•atinodiseus sp., CLIgt]2zLpuEr s sp. no, 2,t;Hebeloma •radico$ium.o.

H'ebglome spoliatum, Hebeloma yt!LngEgpllzlLiLy!goso hyllu , Ly,ophyllum•

gibberp.oSum, and LyophyUum tylicolor, which were,,,populbr Å}n

Vkie latter vegetations (Table 27)•. On the• contrary., the

formers yielded MeXagtiza sp., LL62p:!stggt .sub•nude,-end -

IEIgtl!a-gE21L!Lz!anaeo!ine sp. no. 2, which were not obtained in•the xatters

(but,se,e p. 52 fop Melastiza sp..). As is actuelXy located

in a transitiop beVtJeen the level,lend, end the hiUy plece,

•the bamboo stands.(Sts. 28, 41;.see also 25) seems ,to come

to an intermediste. posÅ}.tion, yieXaing Copri•nus• $p. n,o. 2
end PanaeolinS(?s)p-. no. 2 .which• were ghaTac•terist.ic,to t• 4e .

              '                                                             +hilZ and to the level lend, respectively, but not the other
            -
fungÅ} mentÅ}oned qPove.b,

     rt Å}s rentnded in. thi$.connection Vhat the general

mushroom Mora unde;.natgral conditions is el$o different i

between hilZs and Zevel land• s.• •

                           -.?70 :
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    • Age s•!E!f .a- stend. !n a young PÅ}tius-CLItag!!.991ZRg];E!E Stand

 developing Å}n a clese neÅ}ghborhood of St. 52 ('twenty;years
 old; not mentioried Å}n the iist of the stends), the mo-ther
                                                            ,
 roc}[ being the seime, ,eenthar-ellus .mi'nor(?): and lt2!s2slR]21I2C!Lli!Eh d h ll S

 EL9tg!EE!92]IEMprOpUS occur-red in appteciabl,e.quant•itieS on• urea plbt

 (,s'ee p. 22). But they did not so in St. i2 (about eÅ}g•hty

 years oZd). The ege of.the stand might have had a meenin.cr

                                                             '
      Notes g!tL some species. {Dhe ÅíollowÅ}ngs may be added to

ehe above and should be conÅíirmed in further studies.
           ,      Cladorrhinum foecundissilpum. ,Not obtained from the
vegetations'  of higher aXtitudes (Tsbles 2, 5). CPhÅ}s may

        -.t tcoin' cides wtth the Eect thet,'  in' the'' laboratorY bxperiments,

                       'this species couZd be obtained only when the soizs we're

placed-undeth higher temperatures (20-50 C) at ieest during

an inÅ}nt,b.1, •period EollowÅ}ng' the treat'ment'. '

     Oidiodendron truncatum. Obtained rather Åírequently
from the soils os the eonifef6us forests than fr6mJthose of

                                                     -Other fo' rests (Table 2).': ` '
                                                   -     Coprinus lb gopus. ' Ob 'u ained from ti he soils of the

torests develdping a't iostre'r altit'udes tather t'han those at
.

hÅ}gh6ir aitiLudes (!eables 2, ?7,). {phis is plausibLle because

                                     -t.this fungus had the same habit of occurrence as Cladorrhinum

foecundissimum (see above).
                                              '     'coPrinu's neoXagopu•s. obtained from the sous ot highbr
                            'altitudes (mab" le 2). mhis Å}s skbrahge beceuse' , es is in .
       .Cladorrhinum foecundissimum and CoDrinus lagopus, this fungus
                                                       'required higtier eemperetures et leas't during en Å}nÅ}tieZ

             '
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               '
period for its occurrence: Mhere should be little chance

fer tshis fungus to eppeer under t' he field condition (see

                                             -
     ,MeZastize sp. Charecteristic for bhe level !and in

ig?.t8.g,gs 520)l bUt ebtained in pagus forest in moyaii}a (s-t.

                           summehy

     The soils (drganic layer) oS the vegetations ' '
represenCive Of the 'Qvarm temperate to subarctzd cl-matbS of.
                               -                                                              -J•8p' an were-tr' eated with ' utrfea. The amounts of uree a' mpZied '

were,. in the Xeboratotiy experiments, b.2• arid O.4 g'N in 20

mZ solUtÅ}on per wet soil equivalent to 20' g dry soil or, in

the field experiments, 40, 80, and 160 g N Per O.5 x 4 m

plot. As a result, sequential formation of reproductive

structures of special fungi was observed on the,surface of

almost all the soils studied. Number of the species appeered

was counted 55 in total, oÅí which 29 species were restpicted

to- and 6 species were reZativeZy luxuriant on the'

uree-Created soils. They are termed "urea fungi". •

     The same type of forests at distant pXaces yielded

generelly the sain'e uree fungÅ}. Sdne differenqes in the floread
OSfrurea -eungi we?e 'found between the forests oS Cryptomeria

and chamaecypariS end th' ose of Piniceee arid'Faga-ce6" e, bothi

developing'' on hiuy pze6es, and betwLeen''the vegetations oÅí

leveZ land end those oE hilL•
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                            PAR{[} XZ

         '
   EFE'EQMS O;•EX SOME OMHER AGEN[IIS ON MHE OCCURRENCE OF PUNGM

 '                         rntreduction ' •                                        '                         -AVN-fl--t--tNi-sv , - -: t. rJ - .

         :"     Ap'pZication of urea exerts diver•se eÅífeclis Upon soU,

                                     -serving a$ nitrogen soixrce, blkslthin.cr tfie soU, tcilling

          -soii 'org'e. nismS;' bnd stimulating orgenic matter• aecomposition.

oro elucidate the essehtial substanee' or factob tequibed for

the oceiarrenc6'of'the "urea ÅíungÅ}" (p, 2s), "efSects:oir

various agents on fungus flore s•iere examined.
                                      "J

                            Methods
                            N-V-v-VvVN.i.,

           .. Mhe agen!s used
                                        .                                 '     mhe chbrriicats and 6ther agenes used in the present
                                                                  +                              t tl -'experiinents may b6 grouped'as feuows.' '' "
  - Stendard (control). Ui?es.

     Group !. Aa.ua ammonia and calcium.cyanamide (caLcium
cyanemide-N takes the fo' rm ot uteb 6n the way of .

decomposition). , . , . , / • :.

                          4
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   ': , !GE!!!9N!PrOU =2., SaiiV,S of weak ecids end, ammonium hydroxide

 (,b•a$,=''q ,-NiH• 4+/-N, cS Group 7)./, - •• ,,;i -
 , .Groupi i. iDead /animal• be,dy,,.and ,pXant ma/terial t,iithL
                                                             ,
 hlgh ,ppoCeimi conCent. i- i, ,,,. i L••,. F,
              1    , ,Group ,HZg.- / FinaX products of nitrogen mePabo/;ism Å}n/- ,

 ,,' sGtEgg!!pO 2 ]?roteÅ}ns, peptone, and /aptno aeids'. '

     ,Group,,i6•d. Atti•i/n,es.t i,i - • '' ''
            -                            -
 " C:!r!g!gpou H7• Selts oÅí strong acids end smmonium hydroxide.

      Grp,uP 8. Nirrites.

      "Group 2. NituaCes. " L

 , \G\g}\E?\ou LLO. Miscellaneous nitrogen eornpound$,having

 similar structure or radÅ}cal as urea, smmonia, or emine. -
 , Stl!zgi!Rrou iji-2i. Nitrogen--Åíree compounds: darbohydra•tesl'

 o:is) ahd iipoÅ}ct (the iast eontaÅ}ris ie very sman pmounv of.

    / nierOgS•g3-S z2. Ntcrogen-free e'ompounds: carb'oxyxic b'cids,'

 alcorl61s, phenols, eldehy,des, and merdbptan (by-products oÅí

 prot6ip decornposiy,zon). , ,,. ., `
      gltlsiIIEOUD ILLi. Alke'iiS.

      GL!Er!gl!pou Lt. Se!ts of stTong,aÅëids end potassium hydroxide
 or,sodium hydr'oxide (non-6esic' •K" or NS+i=QhsT).

  '" Group 1-5."Inor'ganic acids. r'i'
      !CitEEs2y]? po L:6 Agents or tTeatments to kill'orgenisms. i'

      '5Cllll9!!E?re L7,Organpcsolvents,. .

                                                                  .               '
         i ,Fie,ld,g2!pgtlE!L!ggggSrements

   • "mti,e exper:rnents vere cermea out m the Pinus densiflore
     tt          H/                -'L
111t

lll li [ttt
i tt:
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 -tLÅ}t!gg!es2szz2e]!2,Ear s obtusa forest in Kyeto (St. s.2.,.p .10)e

 Details are shosrn in Table S. !Dhe agents were dressed on

 tbe surface ef O.5 x 1 m or O 5 x 10 m •plotS marked out on

 the slope (cÅí Part Z). 'The' me'thods of ob$ervation were

 nearly the sarne as those described i.'.n Part X. Zn ea$e only

 one plot could be prepared Åíor one agent, a high rete w.as

 adopted sinee it hed been found with the ammon;eeaZ egents,

 end. the alkaZis that heevy rates were rather successful'to

 detect the fruiting of fungi. L

                   .1)aboratory .experÅ}ments

      Mhe meichods were Åíu•ndementally the same es' those
                                                              .
 described in Part X. Mhe soil semvles were eoliected from
                                    -
 the O horizon of the PÅ}nus-Chamaec, paris forest (St. .Z2) in

'whiclL the field experiments vJere carried out. DetailS oÅí

 Vhe t=eatments ere shown in Mebles' 6•and 7. The unglazed

 pQt eÅí one sexries were ros•ied on a wooden shelf withitL a

'la]oge watei7--prooL" ca'se. The shelf wes set so es to• leeve

 some gap between the pots and the bottom of the case' where

 the draÅ}ned vieter stagnated. Mhe cese was covered vxith.

 t•ransparent sheet of vinyl polymer$, 1-esvin'g an opening at

 lateraZ sides for propeT ae]ra'tion end humidity. •

                                           (Continued on p. 45)

i
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Table 5. Ta eatment•s

in Eield
and periods -pf
       . exper:ments

         .ob$etvat=on'
.

-

, Agents pzot
nQ•.

lumounts
Cf,o= O.5 .x 1 m)

' ' Periods
 aA  b,B

•v.rea

;-

        L
   Grou'p ld
Aqua artLmonia

i

CalcÅ}um cyanandde

  aGr. oup 2
Åíltll:Hs-kCu!Orn3forrnate

ATnrnontLuLm ccetate

A:umOninmoxaXate

   Group 3
Saurel
Mackerel'

T6fqtCcu#.ds. fxQm

    soybean)

   Group 4
Utea, ammonia
Utic acid
HippurÅ}c acÅ}d

      aX20-122
339-341
567-569
709-711
  735
772-'776

 777
- B2o

345`34-7

564-566

778

S69

-123-12SC
34 2- 3. 4 4

573-575

  779
  850
348`3SO
6B5e687
, 780
  854
  BS8

      e331r332      f871,8Z3
  872
      e520,522

736.

737
s3-1

ZOr 20 ,, 40 g N
40, SOr'l'60 g.N
40r 80r 160 gN
40, 80r l60 g N
Z50, g n
loo, soo, rooo,
2ooo, 4ooo g N'
l40 g N
l60 g N

40t 80r 160.g N
iri 1i •i
40, 80i l60 gN
in 1l
l kg Of 2S t sOln
(2Q5 g N)
950 g of•28 ts
sQln.(:30 g N)
10t 20r 40 g N
40r 80r 160 gN
40, 80i 160 g N'
     '

'

500 gCl30 g N)
1 kg(222 g N):
40r SOt 1'5Q gN
40, 8o, l.60 g N
450 g(82 'g •N)
l kgC18L g N}
Z kgÅq197 g N' r

.

2 kg(l2-l3 fÅ}sheS)
3.5 kgÅq4 fishes)
4'.3 kgC5 fishes)
10 pieces(98 g
pro"v-eins.)

See •aboVe
150 g N
:se g N
2 •kg. SE6 q. N)-i

 5..
'IO.

 20
 4.
  2
15.

 iv.
•vi.

' i'
 vi.
. v•.
 e -/t zx.

  Z5 ii.
17. vÅ}ii.

66
67
68•

7Q
71
72

72
72

10. iv•. 67

 20. i. 68
      i
X5. ii. 72

17.'viii 72

 5,.

10.
 2o

 zv.
vi.

' i'

  15. ii.
17. vUi.
  IO, v•i.
   5. ii-.
      `:  15. ::.
X7. v::z.
I7. viÅ}i.

IS.
I8,
 25

17.

27. v.
  --l VlU.
  --- Vi:1.   :.
. Xll.

2. v.
2. v"
viiÅ}.

66

67
68

72
72
67
69.

72
72
72

67
72
72
67

71
71
72-

     .1l5 v=L.
   6, x..
I6.. vii.
   2. x.
  IB. x.
  3e, x.

30.
30.

x.
x.

70
73
72
73
73
73'

73
73

6. xa 73

16. vii. 72

30. x. 75

30. x. 73

14.
 6.
 2.

30.
30.
 6.
 2.,

30.
3e.
30.

 6.
30.
30.
Z2.

!B•
18.
•30.

x.
x.
x.

x.
x.
x,
x.
x.
xi
x.

x.
x.
x•
x.

x.'

x'.

x•.

73
73
73

73•

73
73
73
7 -3'

73
73

73
73
.7 3

70

73
7 3'

7 3'•

c..

e.
i'

 a.
o.s
NOt
Not

o
o

Date
x' 10
.5 x
.5 x

oE
m.
1
z

 treatment.
  d. See the
m; the fisheS
m; 'LÅ}te fÅ}shes

b. Date.oE fina;.or latest observation.
 eext iOr the gro.upttig of agents. .,
 t"ere'placed in a Pi:e. ' '
 were iaid side by side.
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•T, ab le s

   iGroup
     ,A•lb. urpzn•r

      from eggs
ze'Sn

    ,•Casein
Pdptene '

SedÅ}um• glutamate

•].GZ•utamiq aeid
L-Argzn-xne
-1"'-Cy'stzne

   •Group '6
Ethyiene'dz' amÅ}ne•

pttim' e'uhy•larnxne

   '
( continued) '

5

   Group 7
•CNH4 }' 2S04 ,

NH4N03

NHaCl•

   Group 8
Na'N02
Atnyl nitxiite

   Group 9

NaN03 'KN03'
Ca (•N03) 2• 4H20

NH4N03
KN03 + KOH
 •CC•f- kN03, KOH)

   'GrQup 10
'Urethane
Th-ieurea
Hydrazine. hydra`ue

 ' ÅqN2H2 .80' %)
,Hyd#oxylamine
' hydrochloride•'
SulEamS•c acid '
Fo'•rTnatnid'e

Aeetarnide
Acetion-itrÅ};e
Ani'line
Nitrobenzene

82X

822
823
740
824
73g
829'

827
828
826

833•

83•4

      cZ26-128
680•., 68Z .

129-l31

682,683
712-7i4

715-7!7
  859

'1 •kg',

1 kg
1 kg
150'• g N
1 'kgCl30 g NÅr
l50 g N
i kg(136 g N•)
1.5 kgÅq95 g NL )
5oot g(16o g N)
1 kg•(Z75 g N)

718--72O
  783
  784
See Group
722-724

742-744

738
782
787

788'

7S9•
843.

844
84S•

860
79e,

500 gC230 g N)
2 kg of ca. 30 X
soln.(l42 g N)

lo, 2o, 4e
!60r 320 'g
lo, 2o, 4o
   total N
160, 320 g
4o, so,• 16o

gN
N
g

NH4+-N
 gN

40, 80, l60 gN
S'OO g(60 g N)

40r-'SOr 160 g N
750 gCaif04 g N)
500 gC59 g N)
7

40v 80, l60 gN+ z i KoH soxn,;g

4o, 8Q, l60 g b9
fi 250 g KOH

150 g N
SOO gCl84 g N)
500 g(350 g N)

SOO g(10X g N}

l kgCl'44 g N,)
5' OO- g(155 g N)
500 gÅq119 g N)
500'g'(l71 g N)
1 kg(150 g N)
l kg(11e. g .N)

17

17
17

l7

17

y
17
17

.•  viii.•

. VT:;IL..•

. [vii,i.

  2. v.
. viii.
  2• V-J
. viii •.
•-  Viii'.
 t. --L. v-;;z.
. viii.

17.
X7,•

viii.
V•Z :- .•

  5. iv.
f12. xii.
  6. :v.

12. xii•.
  4. vi.

   4. vi.,
Z7' . v•Å}ii.

+

4
15
z5

 4•

12

17
X7
l7
17

   ,• YÅÄ•
. ++ .•

. :1.

   ,. vx.
   ,. vx.
2. v.

15
IS

Z,5

l5
.

.

't

,-

15

2. v.
" ii"'
  -,-/
,.  IZ.

. si.

. IZ.
vxu .
 -t-V;l=.
vi•iÅ} .•

 - -t -tviu.
' i'i'

72'

72
72•
71
72
7•1

7,2

72'

72
72

72
72

•66
68
66

6B
70

70
72

70
72
72

70
7e
71L

71
72
72

72/

72
72•

72
72
72
72

3e..

30.
30.
18' •.

3Q.
IB-
30•.•

30.
3O'.:,

30.

30
30

:-

.

2o.

•6

20

 ,6

 2

 2
30

.

•-

.

.

.

•-

2
301

'3O

.

.

'

2.
2;

x..

XJ.

x.
x'.

x•.••

x.
x•.•

x.
x'

.

x.

x.
x.

x•
x..

x.

x.
x.

xl.

x.

x.
x.
x.

73,

73-
73
73:

73'

73
73t
7' 3•

73
73

 73
,73

x.
x.

70
73
70

73
73

73
73'• '

7' 3

73
73

73,

73

l8•. x•. 73

30v x. 7'3
30. x. 73•

30. x. 73

30. x. 73i
30. x; 73•
30. x. 73
3o.. x. 73
3e. x. 73
.30. x, 73

a• See p• 36•
g• o.s 1 of o.s N
   lN soln. to the

soln.
 Zower

L

vias applÅ}e.d eo
 ha'!f of each

 the
plot

upper
on ,12

halE
J-uly

and.
Z970

o

.

.5 1 pf
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         --
Tab;e 5 (continued)

   Gitoup'll .
starch, soZub;e 791
D:(+/) -Suc=ose 875
D,( ÅÄ') -SucrOse 792
                    S76
                    793D(+) -. Glucose,.

• . aphydr6us 8,77
                    794;thale oil                       h           r 878
e.live oii l?,gh
becit.hxnt 796
  from soybeans

   Graup 12
Formic acid 847
Acetic acid '

                    85Z
-n-Buty.r.. -zc acid

Pyruvid. aeid
OxaXic acid

'succinic acid'
Furna-ri•c acid
,DLrMalic acid
BOnzoic acid
,ACetone
ESihanol 4 •

       i

MethanoZ

n-Amyl aZcohol
 zso-Arnyl a;cohoX
 n-Butyl 'alcohol
 iso-Butyl alcohol
 ti-'PropyZ alcohol
 isq.PropyL
        aZcohoZ
 GIycerine
 ?henQl

. CresoZ

 8•37
 834
 810
 855
 799
 798
 839
 :830
 See
 543
 544
 545

 749
 750
 7qs

 L766

 808
 880
 800
 SOI
  802
 •SO3
  B04
  805

  861
  83S•

755r

  836

Group

7S6

h. o.S x o.5 m.

      1.,
Z kg
1 'kg
X .kg
l kg'
Z kg
1 kg
] kg
1 kg
J kg
Z kg
X kg(N, 1.76 ig')

5eO g of 90 ag
soln.
X`5•1 oE 75 %
so. In..

500 g'(glacial).

500g •
soQ g
: kg
500 g

'1 •kg

1 kg•
soQ g
1 kg
   X7
99.9 M, 2Z
7e g, 21
70 P6, 2 X,
• inCorPora-ted
70 PG ,: 1 1

99•9 "or L l L
70 eg, ll. 2,

    in.qd-yperated
99 .9 ig , 1 Z,

    incorporated
1 kg
l kg

 l kg
lkg,

 1 kg.
 Z kg
 l kg
 Z kg L ..

 soo g
 55Q g oÅí 90 $

 soln. ' 1 .1.. of 5, 10 vol
.g. emulsion With
 !tlater
 3So g.

i

-- 38 -

1•6 .

 .4 •.,

16.
 4-r•
'Z6.

. 4.,

16.
 4..

"6.
 4!.
16.

x,x.

ix.
si.

.' ix.
ii'
i•x .

ii'
ix,
ii'
ix.
ii-'

72
'72
72
72
72
.72

72
72
,72
.7' 2

 72

17. viii.

  16. ii.

17. viÅ}i..
1 7 . •vi i' i•

17. v#Å}.
  16. ii.
X7. viii.
  16. -Å}i.
  16. i•i.
     : - -
l7. -viii.
17. vSii.

   I•8. i.
   18-. i.
   ZB. L.

    3` v.
    3. v.
    3. v..

    3.' v.
    3. v.
  16 ,. ii`
   4•. ix.
. 16. Å}i.,
  4•6. ii.
  16. ii.
  Z6-. iS..
  I6. il•
  X6. ii.,

17. viii•
X7•. vÅ}ii•

    3. v.

17. viii.

.72

•72

,72

72
72
72
72
7•2

72
 72
 72

•68

68
 68

 71
 71
 7Z

 71
 71
 72
 72
 72
 72
 72
 72
 72
 72

'72
 72

 '72

72

30.
30, .

30.
.• 3 0. ,..

3e.
•3Q.

30.
30.
,30.

30.
30.

30.

3Q.

30.
 3Q•
 3Q•
 30.
 3Q.•

 30.
3o.

 3Q•
 30.

  2.
- 2.

  2.

  2.
  2.
  2..

xi
x.
x.
x.
x.
y"
x.
x.
x.
x.
x.

73
73
73

"73

73
73
73
7 3,

73
73
73•

   x. 73

   \. 73

   x. ,73
   x. 73
    x. 73
    x• 7•3
    x.'73
    x. 73
    x• 73 ••
    x. 73
    x. '73

    x. 7.3
    x.'73
    •x. ,73

    x. 73
    x. 73
    x. 73

 2. x., 73 '
 2. x. 73
30 x. 73•
30. x. 73
3o. x. 73
3o. x. 73
3o. x. 73
30.-x. 73
'30. x. 73
30. x. 73

30. x. ti3
30 .. •x. .73

 2. x. '73

30. x. 73,
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Ta.1). Z•:e 5

Forrnala. ehyde.

(•c Qntir u• ed- •)i

Aqetate. ehyae

MethyZ mercapti ne

   GrouP• 13
•NaOH

KPH

potassium
PotaSsium
potass•Å}um
Mgo•
}:g'{OH-)'2

cae•
caCoH)2

formate
acetate
oxalate

J

Åëac03,
CaXciur"' feltrnate
Calczum acetate
Åëalgium oxalate
$odium. borate

   Grqup l4
K2S04

NaNo3 i
•k{NO' 3

   Group IS.
H•2$04

HN03

'iHCi

H3P. Qa '

1

P

761r762

  841

842

832

7B5r786
- 868
3SZ-353

560"562

721
729
741
849
853
8s:t

726
728
72S

i4Z-143C
546-548
  727
144-146C
  848
  852
  856.

747,74B

i1 of 3.7, 7.4 ts
     ,soln.i
50e g ofi 37 ig
Soln•. )'

5.00.g ef 80 rg•
soln.
500 g of ca. 5 ts
so'ln' . .

25o ,. 5oo g
5QO' g
e.5 •l. of 1, 2, 4
N sQln.
i: of 1, 2, 4N
sQl/n.
g' •Åqp, 36)

Soo g L "
250 g
l kg
i kg
; kg
1 'kg'

X kg
1 kg
43t S6k, X72 g
3os, 6zO, z22o g
1 kg
so, zoo, 2oo g •
; 'kg•

Z kg
1 kg
o.s, 1 z ef o.ol
M sQln.

 .7-9C iO.
15r 18t 10•
2IC
See G=oUp 9
'See Group 9

354-356

 'S67
357"359

  S66,
  865
555-S57

2,
2,

O15 1
N soln
500 g
/e.5 !
N sol•n
,500 g
500 g
1Z of
M so!-n

20.4, 40.8
20 4, 40.B

OE lr 2, 4
,-

(Min 95 g.År

of li 2, 4
-.

C•69-71 geo)

(•min 35 k)
 O.5, ];, 2

--

g
g

    3. v. 71

Z7. viii. 72

l7. viii. 72

l7. v"i. 72

  l5. ii. 72
17. viiÅ}. 72
  XO. vi 67

   20. Å}. 68

l7
17
l7

l7
l7
17

Z2. vÅ}, 70
 4. vi. 7o'•
  2. v. 7z
.' 'viii. 72
. viii. 72
. viii• 72
 4. vi. 70
 4. vi. 70
 4. vi. 70
 '9. iv. '66
 18. i. 68
 4, vi. 7e
 g, Å}v,• q6
. viii. 72
. viii 72
. Vi.ii, 7?
  3, v. 71•

22. vi., 65
23,. vi. 6S

IO. vS•. 67'

17. vdiÅ}i. 72
 • •1:O•. v iJ . t -•67

r 17 . ''vri-ii ' :

:7. viii.
   18• i.

i-72•'

 72
 68

t

 2. 'x•. 73

30. x., 73

3e. x. 73
     1 ....

30. x. 73

30'
30;
 6.

lt;

2
'2

:.8

30
3o
30
 2
.2

2
l4'

14'

 2
l•6

3Q
3e
3Q.

Z8

14.

-"ic -

x.
x.

73
73
73

. x•. 72

.

.

.

`

."

.

;

.

.

.

.

.-t

,

-/

-/

.-

t,

x.•

x.
x.
x.
x.
x.
x.
X.
x.
x.
X.

x.
x.

x.
x
x.
x.

 vii
3,. i.

73
73
73
73
73
7.3.

7' 3'

73
73
73
7' 2

73
71
73
73
73'
7,3

66
66

6. x. 73

•i  30 -.1

: 6.
\-
xt

   30. x.
 . 30. x.
'l6.'vii.

i'

73
73

7•3

73
72

  a!
' i'
  J•
  k.

see p. 36.
Coneaining
ContaÅ}ning
Nea#'ly .the

O 6-O
6-8 ts

same

.8 b6 ' rnethanol.
 methanoli ,
'r.ate ,as fuhqt adopted by Hora (t95S) .

.F'  t/

- 39 -

'

,



t't

•T ab ;. e 5

   •Group
cuS04•5H20
cai CcXo) 2

Nae•le3
propYlene'  oxide

pa•raEoa rna:aehyde
Sorue other
      peLsons
BurnZng
  .. (bonfire)Z

Autoclaving

Bath•ingP
Steani' ng im
    a autoc'Xave
Oven-aryingr

•Dry-distUZingU

   /Group Z7
Acetone

EehlrX ether
Benzene. •
XyZene
AXcohgls .

(continued)
Z6                .t1

7sl,752 25o, Soo g
7S3,754 2SO, 500 g
763,r764 250t SOO g
757;7S8 250,'500 g
767,768 250t 500 g,
             .             :.ncor.plorated
759,760 250, SOO g'
See Group 12.

326r327 3'h ."
328r329 2'h
513r5Z4 3•5t 3h
  583. 2.5 h
633,634 2.5'h
817,818 2..5h
  5S8M 2 kg/cm2i 40 min
  sSgn 2 kglc!n2, 4o: min
  8120 l.2 kg!cm2,
                  20 min
  szx 6o ct 2-4 hq
  BL3 IOO Ct 5 rnin

  814 ,los c, 4 hS
  815 130•-14o c, 3 ht
  816 4-6 hV -,.

  809 l kg
          -/l  S81 l kg
  862 2 kg
  863 2 kg
  B64 •2 kg
  See Group 12 ,,,

   3. v.
   3. v.
  .i 3.,V-,

   3. v.
   3. v.

 ' 3. il;

 8'.. iii,.
 16, ili.
 20. xii.
  31. i.
 1. vUÅ}•
  24. ii.
  Z9. i.
  19. i,
  24. iL

  24. ii.
  24. ii.

  24. ii.
  24. ii.,
  24. ii.

  16. ii.
   4. ix.
I7. 'viii.
I7. viÅ}i.
I7. viiS

 71
 71
 71
 ]7z

 71

 7X

 67
 -67
 .67
 68
 68
 72
 68
 68
 72

 72
 72

 ,72
 72
 72

 72
 72
 72
  72
. 72

2.
/2 ..

2.
 2..

 2.t

 2.

6.-
 6.
 6.
 6.
 6.
30.
I4 ., •

14.•
30.

30.
3e.

30.
30,
30.

30.
30  -•
30.
30.
30.

X.

x.
x•.

x.
x;

x.

x.

x•
x.
x.
'x.

x.,
'x.

x.
x.

LX "

'x .

x..

xe.

x.

I•
'x.

x.
y.',

x.

7 3'

73
73,

73
.73

73

73
73
73
73

'73
73
72
72
73

•73

73 •
73
73
73

73
73
73
73

.73

                                                   tt                                   '                  '                                                                     . Z• DifEeren'L amount of dead stJood and twigs were bUrnt at various •
    g?geRs;yieg.:ggE.gse;",s,sgeg.s.$2,g,o6? l.l.:ri:ul,.".gg:;d, gr..bg'}ow v

    little significance -- i ' • ,' 'rn. The soil of O borizon .was cplXected fron O.5 x O.S m, treated m
    the laboratory, and returned to t"he' origÅ}na! place.• ,', ,
 n. Ihe soil of O horizon and 'mineraX Iayer was' -collected from O.3 x O.3
    x e.2(depth) rn, treated in the Zabora,tory, and•'ret'ur-nea to the

 O. PZot nos. 8ZX-816 were all O.5 x Z m, and the'so'il of O horizOn was
    treated in the laboratory and returned to the original place. '
 -P•. The soil was packed in tins and.plae.ed Sn a bath. . ,
 g.. Ternperature o=' "uhe inner parts of each tins were lower tbqn 40 C at •

    thd end ef heaEÅ}ng. • • • L .Ii't'ih,/?liS'ziiiig.llz,/iail,i:ll.ii'i'gi•i•i,2,i•gi,ie.ll•,tii.:,eis:ii":2{I}i2,ilxii!e:t:ixi•fli"g-in.g'.

    oE heating. U• AEter the suggestion by HintÅ}kka (l960). 7)he soil was packed in
    tins and placed on the flames• ot gas.
  V. Uttle ashes were produced.

                                - 40 --
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Tab Z,e 6 . Treatments in laboratory       -experzments

AgentS
Åq ex 'w.et soi

   ArnQunit•s
i eauivalent to 1 dr soiX)

Exp.
(Table

no.
 7År

coner. oX

Urea

   Group lb
          -/:Aqua.. arnrnon=q
calcium •cyanamide

   Grbu'p '2
     .ArTtmonium acetate

   Group '4
Vric acid
Hippuric, acid

   Group,5 •
Peptone
Sodium glutaTnate'

   Group 7
(NH4) 2S04
NH4Cl
(NL E!4) 2S04 +, KOH

  /J t-
NH4Cl + KOH•

   Group 9
NaNP3 '
KNQ3 • 'C a ÅqN0 3) 2 H ' 2 0'

   Greup 13
NaOH

KoH

Mg (OH) 2

ca Åqoti) 2

/

't

I

[

No
2.

10

2.
2.

5

'

apP1lcation

r 5t IQ, 20t
 20 rng N; :.

5, 5t
5, 5,

LO, 20
ZO, 20

of the,agent$
                  a 40 mg N in O.67 rnl
rnZ watet added

water

r 40 mg`N in O•.67 rnl
, 4o mg,Nt incorporated

2•5r 5r IO, 20r 40 Mg N in O 67 Ml

zo
IO

ze
10

r 20
r 20

, 20
, 20

tng Ni 1
mg• .N; 1

mg Nl 1
mg Nl 1

ml •water added
ml water added

ml wate'r added
•Ml water addied

water

2.5r 5, 10•, 20t 40 mg N in O.67 ml water
2•Sr 5t 10r 20t 40 mg N in O.67 mM water
After 101 days in Exp. 9a, Q.67 ml of
O.5 N KOH soln. was added to eaeh soU
A.fter 52 days in Exp. 9c, O.67 rnl of
'O-.5 N KOH soln. was added to each soil
Tbe $ame as in •CNH4)2S04 + KOH •

2-.5, 5, 10r 20r 4e mg N in O.67 ml water
2.5t 5t 10r 20, 40 mg N in O.67 rn1 water
2.St 5t 10, 40 mg N in O.67 ml water

o
o
o
o
4

6

2

••
6-7

•. 67

.67

.67
..9,

.2,

.5r

,ml of
ml of
ml of
ml- of
9.8r

12I.4,

6.12,•

 o.
 o.
o.

 e.
I9.

 24

12.

25
ILr

2'5

lr
Sr

.7

4,

, O.5, 1,
 O.25, O.5
., O.5, L,
IO.25, O.5
 38.9, 77'.
   0. 67 ml
. 49.4, 9B
   O.67 Tttl
 24`7 rng;
   O.67 ml

2

'

2

,

8

.

         c, 4 N soLn.
 1 N soln.
t 4 N solp.
 1 N soln.
 mg; '
watey added
7 mg;
water •a.dded

water a' dded

+

9

 9
40

 ,
 9

9

b.r d

a-d
a, b

at
br

c
d'

9atc

40
40

40
40

9
9

 9'

 9'
9t

9
9
9

9
12

9
i2

9

9

12

at
at

at
ar

b
b

b
b

ar c
at c

 a

b
ar b

br
.bv
b,

ar
ai
.a r

at

a•r

ar

b

d
d
d

c
b
c
b

c

c

c

a

b

. = 2/,
  soi'1

. See

     ttt"1 disso2v'ed

equivalent to
the teXt fd.r

/

in
Z5

ti e

lo or 16.7 rn1 ivater ana thdn applied
or 25 g dry So•ilr respectively (see
g-r.ouping of agents..- v
             ;. t/t               /t.

 to the v;'et
Table 7}.

;r

,
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                   Results and Discussion
                   .mu .vw. pm

     Mhe ]]?esUlts are sbown in, {Dables 8 and 9. See also

FÅ}g. 2 and ]?ls. 1-5. The celeium oompounds (Group 15) and

buEning ÅqC-roup a6) prodv.ced me•ny pyrophilous (fiteplace)

fungi (Sagara, 1975) but they are not presented and dis'cussed

here., An identiÅíied deuterom5rcete was obtaine.d after the
                'treatment with elive pil and zvhele oil (Group IA), but this

is exeluded from t)ae present discussion beceuse it has not

been obtained aÅíter Vhe treatment with bhe nitregenous

materials and becsuse the pu)?ity oÅí, the oils has become the

question. (This fung-us was mis-'identified as "an yeast't in

my previous paper [Segara, 1975) .) MrÅ}choderma virid-e(?)

a{ppeea?ed eÅíter alMost all kind o-f treatment in sumrner but

Vhis too is excluded Åípom the present dÅ}sc.ussibn beeause of'

the obscurity oÅí its character.

     Remerks and di$cussions on eaeh group of the •egents are

a s -{ ol l ows .

                                   '
     ,GrouPs 1-6 (NHs-releesing agents). Aqua emmonia wes

almest equivalent to urea in iks effects on the fungus S,lora.
Mhe term "urea fungi" mey better be replaced by the term,

-i'ammonia fungi". [Dhi$ wUZ be discussed• in the Gen•eral

Discussion. It is likely that other agents of these groups

'except Y-cystine produce the bulk of the urea fungi. All

these effective agents have the nature to cause slkaline

condi.'trions olC sbiL, either in their osvn for'ms* or by 'tlae

" Mhese, e.g. amines, too wili eventually turn

                         - 472 -
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TabZe 8. The fungi foxrned

     :.xeguepcy of treacaent nQt

Blank: not occurxed but with a

   Zygomycetes
          aMucor .spp. ...............
aP.bepaZerayces s#ra4'",guZaSug

   Deutexomycetes

An?biyospariun botrytis ...
clakorrhinum foecundissimum

PenicU2ium 2ivddum ......

   Ascornycetes

Ascoho2us denudatus(?) ....
            ,Ascobo2us sp. no. 2 ......
By?ssonectria aggregata ...

FirnariaÅq?) sp. ...........

GeZatdnodiscus sp. ........

Humaria velenovskyi ......

rodophanus carneus .......
Peziza sp. no. : .........
Scute12inia scuteUata ...
         '
   Basidiomycetes

Col2ybia(?År sp. ••.....•..

Coprinus neoZagopuS ......
Coprinus phZyctidospoxus
Coprinus sp. no. 2 .......
He2)e2.crna radicosum .......

Hebe2oma spo2iatum .......
Hebe2oma vinosophy22um ...

 .
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a. Sp. nQ. 8 with potas$ium acetatet ne. XO with ammenium acetate, ana no$. XZ•-Z3 wkh maekoscei; identity between the specimens not yet clastfied.
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Table 9.

eollected

      wiÅéh

t

The fungi forrned TeproduCtive.struÅëtureS• on the soLl

from pinus-chanTaecslpavis Eordst• in Kyot.o and. treated .

 urea and some other agents in laboratory `

    See Tabl,e 8 Eqr expla.nation of sYrnbols.

                                                      /;•
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  Deuteromycetes

Alnblyosporium botrytis ...
eZedptrhinum ioecundiss.irnum

Dota•tomyces putredimis ".
peni qi Z'.Z x. ' um Uvi•aum• - . , . .

Stysanus medius .......•...

   AS Åë.ornyce•teS

Ascobo2uS denvda,tusC?) ...
AsqObol)us sp. nQ. ,2' ....".

Gela-tinodi.scusgp. .......

Peziza'sp ne. I ,........

  Ba$idiQmyceteS

Col2tybia(?)• sp. "" "...
Copri'nqs na'Lrcetidus ....,
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eopxi'nas sp. •no. .2 ..,..
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liberation of ammonia.pre'duced by their deeomposition ,(cf

Parb :V). Ze:n, ])-glute•mi6 acÅ}d, and hippuric aeid were

'very sZowly decomposed on the, forest Moor and less.efÅíective.

Carbon-to-•nitrogen ratio might influence these aspeets.
                                            1-
I)-cysti-ne wes scereely decompo•sed end remazned in the Åíorms

oÅí crystals even fourteen months after the treatment (PXot

826): it dÅ}d not yield any fungus.

      Mhe speci.es not• obtained after the treatment with ures

but with other agents of these groups ere: Mgcor spp. wÅ}th
ammonium acetate, rnack.ereL, and potessiurn acetate;

RhoDa:omyces ES!ggsy21,gSl!Eatus with mackerel; PenicillÅ}um lividum

with hippuric ecid; Bysson. ectria aggregata vith arnmoniurn

acetate; .Zsgsll2ggzisEodo hanus car.neus wit"n calcium CyanamÅ}de;

Scutei!inia scutellata with mackerel. Some more spec:es

were obtained after the treatment x•,rÅ}th dead enimal bodÅ}es,

proteÅ}ns, and peptone, tho• ugh they ere not yet confirmed or

 identified. These results may rnean thet the nitrogenous

materials more complex Vhan urea produee some Åílora in

 addition to `the uTee Åíungi. At the same time, the

possibility that these complex materials fail to yield some

 of the urea fungi•can not be denied: It is not eesy to

 confirm this.

      S.inee the additional species mentioned ebove were no•t

 obtained eÅíter the treatment with nitrogen-free materials
 (see below), ehey sre intbgrated with the urea fungi under `

 the general ter• rn emmonoff.enous fun,qi ("fungi produced by

 ammonie"). (glhis grovLp wes formerZy terrned "prbteophilo•uts

 fungi" (Sagars, fi975], but this te]?m is now ebandoned

                            - 46 -
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                                                '
because it ean not adequetely represent the cha-racteri,stics•

oÅí the grOup, cf Geneoal Discussion). rts defÅ}nition iArill.
                                                     +be given in the Generel DÅ}sÅëussion. .
     c--Toup 2 (non-basic ligHLF+-N). Iaetarius s}luzzStg;l]rheus

was recorded after the treatment with NH4vN07p, and Rhizopogon

Tubeseens(?) with (IN}-{4)2S04 and' NJH4NPs et their higher rates

(]?lots 680, 682). These are "uneophi•louts" species (see Part

1). But it was not clear whether or not .these fungl appeared

as e sequence of the treatments. ThÅ}s point will agazn be

discussed leter. It cen at least' be seid that the agents oÅí

this group wiZi never yield the "ureo•bz'ont': specÅ}es (see

PaTt I)., Mb-ey however turned as effective as urea when KOH

wes added aEter the appLlicetion of the salts (Table 9).

Mhese results show that,the acid rad'x' cals composing the

$alts ere not harmful but thet an elkaline condÅ}tion is

necessary for the occurrence of the urea f.ungi (or

eMmonogenou$ fungi).

     Group Q (N02--Nx ). Effect of Na'N02• we$ sS• milev to thet

of' NaOH or KOE[: It would be s.af. e• to con,side]? that NaN02 s•ias

equivelent to NeOH in itss effe,ct .on the• fungus flotr?'e.

een'seQ-uentXy, this is discussed uhdertthe Gxo.up 15. Amyl'

                      .nitrite did ' not produce any fungus,. ' .
     GLE!9]E!g S! (NOs=N)• No 'particulsr fungus was obtained.

Some urea fungi were'obtsined. by the addition• oÅí alkeli -

(Tab:e 8), but it was not mo)re then the effect ot the alkali

itseXf• (see Group•IS)•. s- : :
     Group 10 (miscel!aneous N). Formemide was $omesvhet

'eÅífective. Ani1ine yielded ;!iatgS}gz!Leccai?:a•l2!tzs22g:gLeoxima,. a -u]?eo: hi•lqu-s

       u
                          L
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speeies. [T thi.s had been :a ]result oÅí• th•e aZ-kaline reactio•n

of aniline, theTe sheu:d ha've occurred some ureobiont fungi

els'o (see Greup 177)i. Mhis point wil! again Pe discussed

     !GtsgypouD !:t: (N-free eompounds). No" particular fungus

was obtained, exeept a deute]?omycete whi,ch occurr.ed on oil

plotis (see pi- LV3). This may suppo•rtithe. view thaC the

•nitrogenous psrts of orga•nism .body'tsre 'the D.roblems, vthen

"re regard these •substances es eomposiing n• on-n• itr•ogenous

parts of organism body-.' Zn the starCh pX,ot .(791), an
                 ,
unexpectedly larger portÅ}.on of' the St-arch applÅ}ed was

remaining undecompOsed-even twenty'Months after the

treatMent. ' - .'
     SGIEg9yp C!L2 (DN•-fr'ee ÅëomPounds). Seme of the aleohols seem

te be capable of yielditl.:.p soine ureophÅ}lous Åíungi (]?1. 5,.A)•

but not eny ureobiont -fungi. Mhis point will agein be

discus.sed`"later. Others weure nbt effective. Thesg may

suPport the view that nitrogen is necessery for the

oecurr'ence, et leest,•df' 'Ureobient species.

     GLIFgyp Zt (eZkai ls). NaN02, (Group 8), NaOH, end the

potiassium aXka:is yie!ded mar-y Ofithe urea Åíungi (Pl. 5, B).

Petersen:'.s results v,rith K2COs (1?eteTsen, A970b-•,-'p. 5) may

                  rÅíall in this case. Mhe msgnesÅ}um- and •C'alcium• compounds '
            'were scencely e'ffective: theY rether p"oduced pyrop' hilo•us

Åíungi (Sagara, 4975). Th'e siodium borate Solu'tion (pH 9.18
                                                          'at 25 C, e buÅíÅíer soZution for pH measurernent) causedLno

     Mhe •occurrence of urea fungi after the treetment with

                 . .. "-'48-



 the alkalis would be attributed to emmonia that must have
 bb6n released trern the soil. '[Dhis view may be supported by

 the following evidenees : When the soil sample fTom the
o horizen, equivalen-t to 20 g' dry $oil, was treated with

loo ml of n N KOH solution, gaseous ammonia was et •oncel
                                                       Ldi, stinÅëtly deteeted vJith Nessler's reagen' t; with 5.7 g of
qa(OH)2 suspended Å}n 100 ml water, it wa•s on-ly slightXy"

deLtected; w,ith aOO ml of O.Ol M sddium borete solution, it

wes not detected at all. It may be:•added -that 'the sPores of
                   H,C'eprinus phlyctÅ}dosporus gertninated in a'•mmon'ia we•t•er but no't

in KOH solutions (see p.110, fototnote). Alkalisi limes

above all, have been knox,m to p'tiomote tihe deComPosit•ion of

erga/nÅ}c matter throu'gh micTobial activiVies end the

production of ammonÅ}a• Å}n soil ''(Alexander,. '196nz; Mitsui, 195S;L .

cE Part XV). The strong alkelis may, kill•soU or.cranÅ}srfis 'and

hydrolize proteins, at least to certgi'n extent. These •

effects also might have contributed to the occurrence of

     The quantÅ}ty ot emmonia releesed from- thei SoU by the

alkali treatment would, however, be smaX-ler than those

r•eleased Åírom the nitrog'e'nous •materielS applied'. ''Mhis vÅ}ew

mey be supported by the follo,wings: (i) Geneilrally", 'the

fruit bodies obtained on the plots of t'he alkalis sgere much

POoTer in number or size, oT Å}n both,L then these obteined'-

On the plots of u]?ea er the agents oÅí Groups-1-6; (ii•)J '{Phe

Åíungi which requiire 'a higheir concentret,i"on .o•f .urea or; ammonia

(eq-ueous) to appeer, e.g. Amblyospo]?i}lrn botr-ytis, ' '

gltLesl,gluzl!L!2!uaadorrhinumfoecundÅ}ssimum,andCoprin.usn•eo1ag.opu/s

Å}' Except in Gelatinodiscus

 :ts - tF9

sp.andLaccari.aP]n292SEUUE9 IXiMe•
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      -
(un•pubZished), did not oecur on the elkali plots. '

     Aic, any rate, it mey be :assepted that-e hi•gh pH -va•lue ' ''

its.elf is not effective unless eny chsnge, in the foTms of
                   t-nitrogen is acc6mpenied. . , -.
                                              '     Group n--Lt. (non-basic ,K+ or Na:+), .No speedel fungus

wes obtained. Zt would mean t'het K+ o' r Na+ ions themselves

were not neÅëessai?Y for the•ocÅëurpence Qf uree fungi,• in csse

of the aZkeli Vreatment (Group 15).
          ny     Group Å}t.,(inorganic a'c• ids). No particular fungus wes

ebtained. The acids might kill some soil organisms including
                       1' ']                          Lfungi. Mhe piroteins may be hydrolized by the acids. If
                                   '                         '1 't / t.there had not been acidic condÅ}tions, thereforei some vtrea

                                'fungi might have been ebleJ to grow there.
            -                                                            '                                           L'     Group Lt'(killing agents). AS re'gards alcohols, $e'e

Group 12 and below. Bonfire sites yielded three ureophilous
                                     '                     t4 tt tspecies (Pl. s, C). As was on u•rea plo't, they bppeared in
                        (S a ga ra , 1 9 7 ?7 ) - t ,
the latei? stages of succession. This point wilx agbin be
                                A                                        t/ t                                  t-discussed, later. Others did, not produce any perticuler '
                      -fungus. Xt seems seÅíe to say at ,Zeast thet killÅ}ng treetment
                                             '                                                  ttitself dees not yield a tull series of urea fungÅ}'.,
                        d tt tt   , "Partial steriXization" (Russell & Hutchinson, 1909)
                                     , /l!                                     't.:d/has been known to induce en inAcrease of ammenie in soil

                           /t t(Suzuki, 1961). ':n paddY soil chemistry it has been•
                    '                                            t:C.ZarÅ}fied that eievetion of soil temperature' , mixing soil
                                   t .Llayer.s, prelimina]?y drying, and heating (arid lime applÅ}ceti.on)

aecelerate ehe mineralÅ}zation of organic nitrogens under

flooded conditions e' nd can be a substStu' t' e for nitrogenous
                      -                                                              'fertilizers (1 Å}tsui, 1955). Cooke (19S8 and personal
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communÅ}cetion) censidered thet the restricti6n of some fungi

to burnt ground wes prbbablS ettributed to certain unexplained

chenges in evailabZe nitrogen. [V-he killings Qenducted in

the present worek (except burnin•g) were probably not

accompanÅ}ed with e signifÅ}eant elevetion of pH velue (cf

part tV). Xt is a q.uestion what fungÅ} occur when the soil

:$, partially sterilized and an alkaline conditÅ}on is prepaved.

     GL]zS!gp.2L7 (organic soivents). No fungus was obtained .

(see Group a2 as fo? alcohols).

     From the ebove resulics it is clear Vhet the agents

which may substitute for urea are conÅíined to the nitro.crenous"

materials which will at !eest eventuelly release amrnenia arLd

cause alkalÅ}ne conditions end that aqueOus emmonie is the

$implest oÅí the egents. LVhen the effect of the strong
                                                         'eVcalis is taken into aceount, it may be concluded Lhat a

supply oÅí enough NH4+ ions together with an aZke:ine
condition is en essential factor reauiredfOr the sequentia2
                                     aAH
Qecurrenee of the urea tungi.

     Three ureolhiZous fungi, i.e; Laccarla p]t2g2E!g}g.oxzma,

Lactsarius chrysorheus, and t;!t!LzLgpgggpo o on rubescens(?), a'11

eÅëcurring in the laten stages of the fungus succession on
the plots treated with ammoniacal materials, draw speciai

attention because they were obtained after the' treatment

With some non-a•mmoniacal agents too (MabZe 8). Thus:

     lbaCearia ]21tEg2s;Llueoxzma sgÅ}th aniline, ethenol (?), n-- and

iSo--amyl alcohol (PX. 5, A),. alkelis (Pl. S, B), and-

                                             'burning (Pl. J. , C); "

                       ' - '54 -
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           ,

     iUgtsiYe!lzlyEctemus chrYsor• heus wÅ}th' NH•4NOs (?), ethenol (?),

z-amyZ• alcohol (?), and burning;t ' - ,L,
     Rhizopogon rubescens(?) with (NH4)2S6Z) NHt"NO•s (?),

                                              A
.n--butyl a:cohol (?), end.burning.

     J)acceria proxima was mo-si pnominent Åíor its abundent
   -oecurrence (but not so fats as' on the plots of •ammonie '

-releasing materi-aZ's). .Cause of the occunrehce of th."ese

fungi witih Vhese::.agent,s isJ still ob$cure. Mhe-'•sole aspect

probably commonly brought about, by the treetments wlth'these

a,gents an-d t• he ammoniacal meVerials may be •".a' rti•aX

sterilizatzon" (P., 50). Tf so•, emmonia c•an not be exc:uded

from the eauses .for the Åíurigal odcurrence. But it" is: cZear

thst the Å}nitSal.aLlkslinitS (see Part 1") is not necessary

for these Åíungi to appear. Mhis may suggest/ that the

oceu?rence of' some ure8' fungi (ammonogenOus fungi), are not

dependent bn ammonia or''ammonia-releasiing egents• appNed but-

on certain secondary effects. Decompositiqn products of the

deed bodies of mictoorganisms which predomianted.in the

earZy stsges may formi part of the secondary effects'(cÅí c

C'OUybia .eookei O.np. 27). L. •i •
                                           '

                            Summary •'• •: '•                            tVVWVN-N .

                                                      '     :n the fieid -and ie6oratory, ivarious eg6nts were appiÅ}ed

                      '                             -to' theseil-ofPinus--gtl2gg!es}Szm2!g;!:lh amsforestlnKyototg.find

OUt some chemieals oT agents which subsVitute for uree in
inducihg the oceurrenee of the urea fungi (pett r) and to

                               '
                            - 52 -
   I



determine the essenafi;aL factor Å})esponpib:e for it. Aqua

ammonia was nearly ' equivelent to urea and the nitrogenous

materiaXs which woulC[ Telease e considerable amounts of

emmonia and cause aZkaline eonditions when decomposed were

also as effective es urea. The selts oÅí strong ecids end

'ammonium hydro)Fide -(and gll-cystine) were not eÅíÅíecVive unless

any alkali was added. Nitrites, nitrates, carbohydrates,
oÅ}ls, lipoid, car•boxylic acids, alcohols,((fer exceptions see

below), Pheno:s., ald• ehydes, mercaptane, salts of strong

acidS and inorganic acids, sterUizing treatments (for

exceptions see be:ow), and oTganic soXvents did not produce

any $peeial Åíungus. A:kalis yielded some of the uree fungi,

thougl#Vheir fruiting structures were generally poor. Mhis

woqld be attributed to the liberation of emmonia from the

soil. :t seems thaV the supply of enough NH4+ ions together
                                                             'wtth an aZkaline conditipn is essential to cause the '

oecu.rrence of urea fungi.

     Some of the nitrogenous materials more compXex than

urea or ammonia in their chemicaX structures brought about

the occurrence of some species which were not obtained with
                                                   tTurea or aque ammonia. Mhey a•re integrated with the urea'

fungi and discussed •together under• the generel berrn

"arnmonegenous fungi", since the hon-smmonÅ}ecal materiais

                                 'did not produce them. ;
     Aniline, amyl alcohol, and burnÅ}ng yielded some fungi

(UreOphilous species) which occ,urred in the later stages"  oÅí

the fungus successions after the sppXicstion of ammonze

-releasing materiaZs or alkalis. This mey sugges't thst
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some secondery etfecLs are

ip questlo• n.
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                     L /4
        NATURAg [HAB!MAMS Oe THE AMMONOGENOUS •FUNG!

              1-                                              . L-               • ' 'It!imoduction ••' ' 1
                        ,N"vM.g.N,v-vv-vvv

                     '                                          tP             }                                                          '     aso elucÅ}dete an eeoZogieal or physiologica! meaning of
           'the Cungel occilr• rence sSter.t]ie vreaVment of Ssoil with .

                         . .- L-ammonie-ereleasing agents (Parts !, !:), the habitets in

nature of the ammonogeneu's fungi (p. 46) were sear,ched for.

     Zn eases the identiÅíications hqve been settled, the
                                  .                            ihabitats of the fungi can be known also from texonernÅ}c

literature. These wUX be cited in Part V.

                                        r

      ' -' •. ' ' Methods
                  -, 1ww -

                          t- t
     As e)cpectsed from the results in Perts T end II,

excret=ons on.tL•dead bodies of some terrestrial animals, for.,

inStance, may eecompZish the cbenges in soil cond.itions and
                                    /-fUngus flora $imiler to those observed sfter the trestment

With' ammo]tiecaJ agents. The spo.ts in'rratur-e whe•re sueh

Matt, r.s were. edded by chance were examined repeaPeqly ond

                            '- 5•5 -



tbe fungi occurred there vrere recorded` The spots examined

are as ÅíoUows: ."
                                                  '                                                     -     a), 21 spots where urine ef men wes dropped;,

     b) 14 sp.oVs where feces pt, men Åqomnivor"o,us) were

         dreopped and decomposed;

     c) 2 spots where dead body oÅí cet decomposed;

     d) 5 spots where dead body ef dog decomp6sed;

     e) 5 spots,whe.re body of man decornposed after suicide;

' f) 1 spot where night soii was illegeisiy dumped. .

Mhese were distributed in vaviou/s forests of Kyoto end Shiga.

     rn addition, dungF of wÅ}ld boer (Sus scroÅíe ILgggso2!gMgllgxstax`',

omnivorous) wethe examined, three samples in the laboratory

andoneLtsitu(thePinus-StZ!leg!g-gg!Rg,!21LEh forest,St.52)•

                             ny

     '. '],iS9EslL{EE.esuit$j2teg,dD."tcussion
                     F                '                '
                         ,

     {ehe reSuZts ere showiL in Mable 10. Ie• should be

emphasized that, usuaUy, the fungi in q.vtestion eppeared not

on the feces' or .Vhe dead :bodÅ}es themselves but on the soils

aÅíter they were dee'omposed, leaving bone, scaXe, or heir

(Pl. 2, C, D; see Part IV fpr the changes in,soil properties).

     The species vihich were obtained in the present

investigation but not sfter the treetment with uree or other

ammonia-reXeasipg materÅ}aXs (Groups 1-6 in Part !X) are:

               '
' Prof. M. Asahi, Hy6go

  to identify rnammslian

 Medical
dungs. rdo him !

- S6 "

Co}lege, was kind enough

am very gratetul.

'
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                      ,
Tablei 10` The •fungi fortn'ed reproductive struccures

        exÅë•'lusi'v'ely o.r. relatively lux•u•r•iantly'

 on the fiOre'slt grounds'Wh• ere .$b•me natural .matters.

      ''hel•ppened to be p'laced and d'ecomposed4 , '

           For of see Table 8.   . explanation, symbols,

                       ta 'c
      . •M .pt         , t dl,                       p rt                       :as :

   Z.yg,p-myqet• es .
Mucor sp. no. 4', s, & .l4•b

               'Rhopalomyees stranguZatus -
         '                i ' Ascomycetds

AseoboZus denudatus(?') -. +

Ascobo2us $p. .no.'2 !... -

GeZatinodiscu.s sp, ...,• +
Huntaria vezehovskyi .`..

pezi•za sp'. 'no.1 "....- +
                      '   Ba•S'id'iOrnYcetes

Cqpninus ne.oZagttpus• t... --

CqPnnus stercoraTaus .. -
                  tt                      '            'Hebe2oma spo2iaturn ..... +
Hebe2oma vinOSOphY22um .

Lacc.aria proxima .......i l

Daatq ius chTysorheuS. .. +

Lepista nuda ...........
Lyophy2Z!un tylicoZor ... +
PanaeoZ,l-na rhoml?isPe;ma .

                 '
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          '    ' ' Tn' Kyo't.o and Shiga.

 I'dentities between• theSe• •and those

in part :: are noe yft qlaxified,r
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     '
                '     ,
 lepista nuds (FT•) Cooke en the night soil-dumped grovtnd;

• Mucor spp., Ascobolus' c"r•enuZatus P. Karst.(-?)',• ghaetomium

 brssUÅ}ense Batiste & Porit,ual•,. Chaetonium• mur,erumJ Corda, end

 many unidentified cqprophilouS(?) fungi on the remnants oÅí

   •,Richardson Elc XAIatling (1968) included It!tg]2ig1!!e ste nuda in

 the:T list of fungi on dung, but they described its habitat

 as "on/ compest and weZX-menured plots" (s,ee Part V). r

 myse!Åí have never heerd or seen it growing on' dungs. !ts

'eharacter maY somewhat'be.d'ifferent from the ceprophilous

 fungi •eceurring on'herbivore dungs, and it seems.'better 'to

 incZud•e it in the' group of smTrionogenous fungi.' The•

 fungi obtained on the boar -dungsi except Pezize sp. ne. 4

 (end Mueor spp.?), fhave been kriown es c6pr-ophÅ}lo•us• fungi,

 accord• ing to. the Zist Tby RÅ}chard'son & WaUing"(4968L), and

 they were not obtained after the treatment with ammonie or

 the ammo'n'ia-releesing svtbstanees (Pe•rts I, :1). Therefore,

 these wilZ not be discussed further in t•h:s,paper. At any

 rate, it is clear that some sorts, of dungS'are the common

 hebÅ}tats for some of the ammonogenous fungi and of the
 coprophilous fungi (see Pert V for ASts2g!)!:!ILyEcobelus denudetus(?),

 iodophenus carneus',• and Coprinus Elts!!gs2!2g2uEercoraius).-.MhÅ}s point

            -                                                       ' will egain be dÅ}scussed in Part V.

      Zt is strange that the humen corpse yielded on:y a few

 bmmonogenous fungi. The reatsons may be consÅ}dered es

 fO!lows: •(Å}) The quantity of nitrogen"releesed from the

 eOrpse wes' tOo large for m8ny of the fungi to •grow; (Å}i)

 Mhe decompoSitien 'Period wa$ Xong enough 'to bring about

                             " IS8 .
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            '

    the biological or chemicel situations simiZar to those -
      -t                                                  '
    develeped under eontinuous presence or "repeeted applicetion"
    of nitrogen (see Part XV)(;tiSio).me of the deeomposttien' produets

                               A
    d.isturbed the rormel, sgce,essien. A•t eny. rate, such fungus

    suceess.ion on soiZ,after•,the degradat.i,on Qf dead a•nx'maX

    bedies hJas not been known in Sorensie medicine, aitho-ugh., .

•-  eecording to Tisdale & NeXson (1966), the effect that dead

    b.odies had,-on' i.ncrea$ing the growth o.f c•rops was' knovm

    arouLnd 700' B.C; or even earlier in Old Testament. •

         Urine-put ground has dre,vm little attentÅ}on as the -

    habitat of Åíungi (see Part V). !rt thÅ}•s wor4, only the urine

    of rnan was studied.- Vrines Of other enimals will aXso be
    eÅífeetive tho,ugh it is.very difSicult to dete,ct,whe'spots

i'  (the Zi.tter. turns bZack2 so• thet i# is noV "•"impossible"1

    see Part !V). Even if it i•s possible, tbe fruit1odies of

    the Sungi wili rarely b.e obtained unless the•animals are

  . Iarge enough to/ put a enough qUant-ity of urine": VJith s
     sma!l amount o•f ufine, the fungi can n'ot Åírugtify on the

     soil su]rfaceOi?theiT fruÅ}tÅ}ng structuTes •ere too srnall or
                 -A

     scanty tso detect. , ' .•. •
          Deed bodies of wild• animals es well would become the,
         i     habitats of the fungi in question. Actuelly, hewever, deed

    'bodies or decompos;tien residues of lerger vertebretes are

     Searceiy'encountered in the fÅ}e'ld of Jepen. HenQe there

                                                         .     Seems to .be little chenee for the fungi te appear zn '

     ePpreciable quantity under natural conditions. ThÅ}s-would be

     ::g,:f,xh2,:l;s;:g.g2y..lleg',2;.ge:.gg"gga :,s,;, :g;il:.kxh::g

                                             t!                                                                    .                   .
                       -                                - S9 -
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                             L       .
ea,rly sVageS OÅí SUÅëCeSSiOn, ere new species er new to the

Japenese flora (see Pert VÅr. - .' , •/ .
                                  ,   , How the ammoriogenous fungi Xive on under natural

conditions conies-in-to qu'estioh. Fecaz matt'ers' and dead''-

bediesi ef Soil anÅ}mals may be enbugh for their hyphel gneowth

or at least to rnaihtaÅ}n themselves. Exudetes of plant roots

contain amino aqids and other nitrogen compounds, and it is

possible thet the ammonogenous fungi fbrm mycorrhizs or live
                                       ion in irhizospliere (see Part X). A little date in thÅ}s '

pespect vrere obtained in• a laboratory experiment: When the

fine rooUets of various trees co•11ected from a Mnus

densifXera forest were washed with sterilized water and

treated with ui?ea, A-tcobolus denudatus(?), PezÅ}za sp. no. 1,

Geletinodiscus sp., Fimaria(?) sp. and Lyophyllum tylicolor

appeared on the roots. Dead bodÅ}es or waste products oÅí

etheri'microbes aZso rnay b' ecome the so.urce of nutrient for

these fungi. Mhe ebility to develpp basidiospores on

"myceliaZ basidia" (Singer, 1962, p. 16) in ]yophyllum

tyZicoior (Sa•gara & Hamsda, a965) Mey hsve $igniÅíicance "

under the. eonditions in which ammonie or ammonia-releasingr

meterials ere Supplied in verY small emQunts.

                           A.VVh...vv.VN

     PIece o=" oceurrence of the fungi which were obtsi'ned i

after the treatment of soil viith ammonie-reXeasing egents

waS Searched for in nature. Human urine, human dung, dead
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                  --
                          -4
        '       mammalxan bod:es pleeed Qn soil by chance sArere found te

 ''' yield tiinem,. Excretions of smalier animaXs, seeretions of

       plant roots, or other souTces in soil, which liberate

 i' ammeniacal nitrogens in small 'quahtities, may su/pport their

L''  hyp•hal growth er at leeSt theX F eXiStenCe. . , ,
                                                            t

                                                  " nJ                                                     J.1, .

                                7 .., '. L : 1. -, '1 -. a                                  --L                                                       tt                                                T                      J-                           '-t L                      - .-tt                          ;                l .- . tt Ts... .) t- Fi .. L'/                                  '
                                                           .                           --                           li
   l

             '

                                                      J  :                                                    '                                                 r'i                                                     d
                       '
                                                '                - ' /-d .// /G J"rJt                           t .1   I

                                                          tt                                  ,1l                                         -
                                                , ., :l''                   1
        ,                         / ] tt t t-1- "/-i
         '                                      li 1 - . - li. .,                                        {        `,

                               '                                                                 '                                                           '                                           . .c ,. ,r LL l ,                                    -t
    H+
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                           ?ARm rv• ..
              tl {'                                         rt                  -.t- t .

      ertANGES,ZN SOII) PROPER'M!ES'AND OCDHER ORGANTSMSL •:-

                                         '   A]iiMER THE [[}REAC[)MENT VJTTH AMbCON-ZA-REI[,EASTNG MAMER:AIS

                                         '

            - ' rhtroduction iii
                               -                        -pm                                            ''' ''i                                  t. 1.t .-t .. .
                                        1 '.,          1-                                                     -     '     Mo fÅ}nd outs the characteristies of the places where 'the

urea fungi (p. 25) or the timmonogenous fungi (p. L-6, 58)

oecurred, ehanges in soil propertÅ}es and organisms other'

than fungi were inves,tigated during the course oÅí the

'studies of Parts I-Z!:.

                           Methods•-, ,:•;/ , .               '' .rvvvww

       " Exemination.odfsoi12t!zg!29!SZI!9Eopert:eS

      Besides the observation wÅ}th the- naked eye, the chenges

 in pH and water content were exemined. Mhe soil s.emples' for
                                             L. .                              /t                             ' thesb measu!ements were taken from the transition zone

 cXearly recogrfizable between ]) and F ih the O horizon. Mhe
                                         li u- .-t                      " t .t1 pH value was determined with the su,spension oÅí q• g wet soU

                                         -. in 20 mi distined wateT, .usiri'g Htcechi-Hori6a pfi Mete]?
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      Model r4-S. {Dhe waten-COntent'wtis detel?mined,with 4•O'g iAret

      soil after oven-drying at l05;C'for 5•".h. -- '
                                    ,                               tt t                                        ;

                    Observation on other organisms •" -
                                                      t/                                                ;i- -..
           Responses of plant roots were most eareful.ly studied.

'. mhe roots placed under obseTvaVon were thg terminal .,,
                   i
      rootlets deveZoping leterelly and ereeping through the

      surface ieyens of soiÅr1(,O or A4 ,hori,zen)..., {Dhese vfoulq ,eomee

      gt least partly, undet the "Pumus stnivers" in the root

      system schematically represented by Lyr & Hoffman (1957).

           Responses of otheF organisms, wenye recorded onl,y when

    , they were cOnSP:CUOUST,

                            ' s

                                 . tt                        Re"su'zt"s end Discussion
                                          '                        .•-L,-Vv•.-, f'WL,t-WWV--VVHVIVN:C.h, L

                                                            '                                        t- t
      L
           Mhe' chenges ebserved efter the urea treetment wÅ}ll be
      described first,' since they were most intensively 's•tudi'etr

      and were typicgl of those observed aÅíter the treatment with

      ammonia-releaszng substences.

                             Lt                                                  '
                                        ,
      , Chengesafterthe.uree.lz2tgeE!EgnlLeetment '
                                                      t-t                                                  t1tt        -F           Changes in soil properties,. rn the initiaZ stage, the ,

  . O hbTizon smelled of ammonie end turned 'blaek (Pl. 4, A).

      Zts aqueous eputract was reddis4-brgwn just like that.OÅí

      compost, whereas that of thg. control was a;mosS hyaline.

 +
                                                               '
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    RÅ}se in soU temperature, as .is oÅíten observed in compost

     heap, was not'reeorded efter the urea treatmenV. Mhe smell

     then turned to thet of compost. Mhe color change end the

     eccuicrence oÅí the uree fungi were generslly confined to
                                                    ,                 - - within the plot (P]- 1, A; gf Pl. 4, B end Pl. 5), showing

     that there was little movement oÅí urea er its successive
                             '     transtorma.tiori Products. M}ie black. colog was discernib.le

                                                   -..     fdT twO yeers or more.'

          Mhe pH value rised to eround 9 within e few days,

     possibly d• ue to ammonia.prodvLeed by the deeomposÅ}tÅ}on of

 . urea, and then lowered •slowly, remaii ing -slightZy higher
                                                         '     then that of the cOntrol even two yeers or more after'the
                            '     tTeatment (Figs. 5, 4). ' '
                                                     H t..
          Mhe water content also Å}ncreesed, possibZy owing to Vhe

     increase in water-•hold#ng capacity oÅí org.anic matter,by

     enhanced decomposi''tion (Ng. 5; cÅí Pl. 4, A) end to the

/ increase in fresh weight-of micpobial populatio.n. In.the
                                               tt     ,later gtages, however, it g.S,ten decreas.ed lower than that oÅí

     the controZ.' Breakdown o{ the orgenie matter (rew humus)'`
                                                      - t- .t
     was dramatically sbirpulated in the eanly sta.ges, but its

     rewest pa)?ts resi$tant to decsy were left undecomposed.

     (Cf Sagare & Ha.mada, 1965, ss for thg. abOVe POintS.) .

                 ', Repeeted application oÅí urea to the same plot . ,
    ' eeeeierated the ,rate of lowering ln pH xrelue (Ng• 5)• MIe

     repetition sup. prestsed the ,occurrence of "rea. fungi,. end,
                                                      '                          t                                                                .     eEter six er thirteen tirnes treetments, the urea fungi,
                '                           -                                                '      especielZy those expected to eppear in the eerly stages

      (G?oup X), rarely eccurTed (Mable 11). Mhe same eÅífect was

                                                 (Continued on p.. 68)
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horizon of Pinus-Chamae,c aris forest in Kyoto (St. 52, pe
           tl10) after repeated or a single epplication of 200 g urea-N

to e.5 x 10 m plet. -[•]r:- After month:y epplicetiens Åí.pom

Jan. 1969 to Feb. 4970 except Jen. 1970. " .After

                                                   'monthly applicetÅ}ons from Aug. 1969 to Feb. 1970 except Jan.

g.9]?,' ...-I•[X. ,6",i."9g,g9"bi.',,,-a?PXI 2zt.ign,:;. ..z:2 lp,,l:g,T,i,1 g9,,:"d

Feb. 1970.' -()- Control (untreeted).' Means of three .

samples from each ' plo•ts. ,. ,,, •
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 Eeable 11. 0ccurrenc'e oE fungi afeer

   app:ication oE urea to' soÅ}1 in the

Nurriber oE fruSt bodie,s appeared are prese'nted

 , and by the tlotaZ nuruber in
                    /r                                     l

repeated or a singl.e

field exper-imenta -

roiu, ghly by +,-+-++ 'x'n G:Qup. r

Grpup ztb.

'-+---T--rr-''Number,qf '

vf1Occu-rren.ce -61f'' ''Occurrenceof

timeso-f tbe•fung'i' :"
/

of'•GrpUp ! 'oEGroupU/
/t '

l•3• -

HebeZoinara.dicosum" 1

{Ja.n.1969a Nonei HebeaorasPolia.tum' s

"Feb.k970•)
l

'ISacaariaprpXima'' '79.

(Aug.
 -Feb

6

1969 d
. 1970År

Copriinus Sp. no. 2 -+ Laccatia prbxima

          :
 s

 i'

4

 ÅqDec

• Fab

2

1969r e
. 1970i)

Asaobolus denudatus{?), +
LyophyZZum ty2i•color .++
Fiinaria(?) sp. l' ++
CopTinus sp. np. 2 +++
Peziza sp. no.1 ; +

ziyophyU um igi bberosurn'

Paccaria.pxoxi•ma ,
                   'z

                  '

4,o9

  1

(Fab,.

1

1970)

Asaoboius denuaatus(?S +
kimaiia(?År sp.' i ' +
              'LyophyZZum tylicoloT ' +
              /       -tPeziza $p. no.•1 • , +,
    '                       .Coprinus sp. nb.2 1 L+

                     ;

                    ttt   '    - Lyophy2• Zuni,gSbberosum'

  tt  )       tt               ',.'  ipcaaraa proxapa

              '

            '

  i ']..1

L93

  l

a'.

lo-

c.

•d•.

e.

                                                    t.t                                            '                                          •,,                                                                 ' :n the PinuS-Chamaecyparis fores-t Å}n Kyotq (St. 32t p. 10). ny ' •/

 see PartXfor the groupi.ng of urea fUngL: , - .
 1rt a singXe treatmentv, 200 g,N was applied to ,O.5 x"' 10 m pl,ot. •

 Mb'nthZy except Jan. 1970. FinaZ appzacatÅ}on on 14 F'eP. 1970•. .L '
                                          i                                                   { Probably alrnost eguivalent to a single treatment.of 400 g NIO•5,X ,.

IO m, since the days between #hes,e two applicatÅ}ons were so dry and.

coid eha•t the. biological processe,s were con'sÅ}dered ha.rdly to proceed.
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  • (Continued Srom p. 64År

    observed in a laboratory experime'nt too (Teble 4,2). A la•rge
                                                              -.t

' amounts of urea like 160 or 52Q g NIO.5 x1 m (equivelent to

    a6oO pr s200 g N/O.5 x 10 m, respectl'vely) did not e)cert

    suLch a eÅífect so far aS it wa$ app:iedu.at a time (see Fig. LF

    Åíor the ease ef 160 g NIO•5 x 4 m). Repeated addition of

    urea seemed to $hift the gree-to-Åíungus reactÅ}on system. '- ,

    Decrease in carbon-to-nitrogen ratio (or exhaust oÅí some

    carbon sources) in soil er prevalence of eertein soil

    organisms adapted eo such condition (cf "saturetion oÅí soil

    viith •nitr'ifying becteria", lees & Quastel, 19Zl6e) might be

    invoXved in these conseqvtences. A single trea•tment, Å}n

                                                            -    o-i her words, "a sudden addÅ}tion" (Hora, 1959), may be

    essenti8Z to cause an ordinery succesion oÅí urea• fungi (or

    emmonogenovLs fungi).

         !n case of e singXe treatment, it #s not yet known

    whether there is any upper limÅ}t in amount of urea above

    which the urea fungi can not appear. A part oÅí them did

    oceur on Phe plot oS LFOOO g N/O.S x 1 m (Plot 776, p. ?76).

  ' Mhe lowering in pH valge on this plot wes es slow as the

    eases in the single treatments shown in Figs. 5 and 4.

         Chenges l!!nL other .g!zggg:!Et2gLss. Demages to higher plants,

    particularly to herbs, grasses) or seedXings or younger

    plents of forest trees, were conspicugus when urea was
    appiied et the raVes higher then 80 g N/O.5 x 1 m. 'The

    roetZets oÅí terest trees were demaged, but the heavier the'

    damage in the init•iel period,, the more striking the gr•owth

    o•f new rooUets in the subsequent period (Pl. 4, B).

                                '

                               - 68 -



      • Jln'the Pinus :tgl!ug!;Lel2sl!h b plants'tÅ}on 6n the'Send dune in

    Mottori (St. 25, p. 10), the new fin'e'roo'ts develoPing afterJ
    the initial demage ,wegl$gv'oid ofi ectotrOph'ic fungttl sheath

    but were equ-tpped with )?oot, h8'irs (,Pl. 4F, DÅr. Such neked

    E'ine rooVs could not be found in the untreated p:aee'('Pl. 4,

    C). rnthePinus-Iti[t}9Sge.gsEm2ei2E!Eha forest(St.52),onthe

    other hand,' the neW fine-rooVs of the pine develeping after

    the trdiatment were :not neked, but' the variety'of mycorrhizas

    dÅ}stinguished by coZor arid fotm was reducLed. '(Cf PertS r

    and In 'for mycorrhÅ}za formatioh by th6 uree'fungi.) ']

         A dense -coloni2ation of green`arid'bZue-gredn aigae was

   'observed on ariother urea' 'rplot Å}n the sandi dune pine stsnd

    mentioned above. Xn the Pinus-ehemaecyparis forest,'a

    great increese in bacterial.eells snd ce]rtaÅ}n ehsngds in' the

    popuZ.ation' of soil arthrQpods were observed by H. Ohera end

                                             t-    K. Sawadei TespectÅ}vely (Unpublished).

     Chertges aEter th'e 'tteeatment with oth6r agenfs (cf Pa]?t !t)

                                                         t                                                   '
         C;!h!g!Lsg!in es IItL soil Et!t:g}2gg!l2,sEo ert s. a) Groups a-6 ÅqNHs

    rreleasing mat,erials). Except .-]].--cystine. (Gnopp 5), the

    agents of these g]roups brQught ebout fundam?El8es16gY the SaMe

    changes in soil, properties as ures did. Frs4z.recognized

    such changes itt, O horizon efter the treetmenV with anhydrous

    emmonia. But he reported disappgarsnce p.f fungi: He might

    be correcV if, he observed only t.he initie,l stege, At the

    P-cystine plot (826), the ,pH valge was 2.45 (o.he semple) in

, contrest to 4.0-4.5 et Yhe unVreeted plec.es (2.4 Oct. 1972)

    (thÅ}s compound did not yield any fungus). After the
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      .



          -
              ' +dtreatment with calcium eyanantde, the water content of soil

wes lovrert;-then'the control even in the eerly stages,

possibly ewing to its lime or exces$ive csvbon component, or

                                                     .both .(the fert:lizerc-grade celcium cyanemide conta:ns

excessive carbon). .
     b) Greups 7--9 (non-basic ' NH4"-N, N02--N, NOsd-N).

Exeept NaN02 of Group 8 (see Group 15), the agents of these

groups did not induce the color ehange end the dramatic

breakdovm of organic matter, the first syrnptoms f'or Vhe

occu?renc'e of the Åíungi in question. After the treatment

with NH4Cl (Group 7) .and NaNOs (Gpoup 9), the pH value

sligh•tly rised but it vrbs stni ecidic (Fig; tF). mhe water
content eiso increased but it did not'rea6h tne ievei

attaÅ}ned by urea treatment (Fig. 4). The reason fer the$e

increeses has nots been studied. .
      c) G]?oup dO (miscelleneous N). Hydrazine hydrete end

the emides sZightly chenged the, color to black. AnUine

brought about the b:ack coXor and considerably promoted the
organic rdatter decompositi6n (ind probebxy the increese in

water content). Others did not cause t.hese changes. ,
                                      r, ,i.
.,..,g'.,Gz:::2 va.3;g 3i.,(x.s#g:.go.{p-2o,gnggl;,-:i.i,ig:,•,

 color change an-d breakdown of orgsnic metter. A.lcohol,s

 seemed to indyce an incresse in water content.                                                    ,tJith• oiZs,

 Zipoid, pheno:, end cresol, the O horizon turned bXaeki$h.

 But tliis change was different from that with emmon:a-

 relea$ing agents (Groups 1-6): The litter sppeared as iÅí

 'it had been s'oaked in oil., With some csrboxylic ecids, the

 Xitter wa's considerebly decolored.
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       e) Group 15 (alkaMs). Na:N02 (.Group 8), NaOU, and KOH

  exettedL strong influenees on the soil 'propertÅ}es'ss •weXl as
           ; cf p. 49
  urea (Eig. 4). Their abiiiby to' decompose orgsnic matter
              K  mights be stroriger :than ures's. Petetsen '(1970b) .akse J
                  -  observed "abruPt and thorough• change.s'in.the'raw •humusileyer"

  eÅíicep the treatment with K2COs (end Na2COs).' Effects of

  Ce(OH)2 end CaCOs 'wete similar ,but mueh weeker, and these

  brought abouic dm'er conditÅ}ons (Eig. 4). Mg(OH)2' appeared

  to .be ranked betwe.en KOH (or NaOH) and Ca(OH)2 in its eÅífect

  on the soil.. ' ,i ,. •,, • -, • .,I
       f) Groups A4-17 (non--be$ic . K+ o]? Na+,..inovganie
                                                   '                                             e  acids, kUZing agents, organic soZvents). Tbe above• ." -

  -menti•oned color ehsnge end enhanced decomposition of i' .

  organic matter •werq not seen wi,th ell the agents-o'f rthese

  ,grou:ps. HNOs (Group IS, Mot 866) c•hanged the LcolQr to

  yellow. H2S04 (Group IS, Plot 867) ceused a burn oÅí the

  su]?face of Q honizen. After burnÅ}ng '(Gro.up •16),.the organic

  ma'•tter remaining[ unburnic beneath tl;e la-yer of ash'and

  charcoal showed similar ehenges in pH and •water.c.ontent'as

  those observed after the Preatment wiVhj:imes (GrQup 17?).

       Changes UtL other organisrns. a)- 'Groups 1-6 (NHs,

  "releasi•ng materiels). Mhe development oS nevi rootZets

  after the initial deMage was es vigotious snd luxuriant as

  that observed after the ures treatnlent (Pl' LP,. B)., An

  exception was ,calcium cyensmide: the new'root grow•th waS

  Suppressed after Vhe treetment with this chemicai, probably

. ewing to lime er excessive• cerbon,•er both, conteÅ}ned in it• ,

  o•r t6 the dry condÅ}tions of soU brougb,t• abo.ut by this
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      tpeatment (p. 7Q),'';k-cystSne remsined in the 'f6rm of

      crystals Åíor long perioCL (pt 46) end such new •root growth

      as; ment"oned above• was not obser'ved. ' •
           b) Group 7 (non--besic NHt-+-N). The new root gr-owth

      we:s Åíairly' good at higher''rates. It should.be•eommenCed

      that their nutritienal values for highet pllants' do no•t'

  t differ' gresicly Åírorn'those of Groups 1-6'i neverSheXess,"th'eir
      effect on fungi end sou properties 'a6uteiy differed Åírom

      that oÅíL-the lettersi • d i
           c) Group 8 (N02--N). See Group 15 for NaN02. Amyl

  '" nitrite might slightZy stimulate the root growth. ,
                                            i                                          ,- -           d) Group 9"(NOs--N). No particular response oÅí root

      was found. ' •
            e) Group AO (misceLLaneous N). Mhe agents other than

    " urethsnei hydrazine hydre,Pe, and nitrobenzen,slightly

      promoted the root grotvth.
            f) Group 115' (aZkalis).' .NaN02 (Group 8), NeOH, and

      KOH heevily damaged the root growFh', suppressing the

/ '  subsequent developrnent. Effeet oÅí other alkalÅ}s on pLant

       root was not conspicuous but it would probably be parallel

       with the intensities of alkaline reactÅ}en of t4g ehemieeZs

       (cÅí p. 72År•

            g)• Greups M. 12, and M-17 (N"frtie eompounds, non-
                                                                  .       -besic K+ or Na+, inorganic acids, kÅ}IIing agents, organzc

       soZvents). Mhe ]poots were dernaged in the initial periods to

       various degrees depending on the cheracters of the agents.

       SOme of th'e sgents siightily promoted the root growth in the

       $ubsequent period. After bumning. (Group 16)• , the. grovth of
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                                                       '
:oot iias considerably good. But the new rootlets under' '
                                 h
byrnt ground were not so fat as tAose in the plots trested '
                                                           'with the agentis of Gpoups 1-6 (such was elso the eese in

the funga•1 fruit bodies, see Lacceri.a plt!gxji!pa on p. 52).

seerUizi•ng treatments stimulate the li•beratÅ}on of smrnonia
                                           .l
in soU (P. 50). MheTefore, the "slightly better growth"

oÅí ,rootXets atter the treatments with sorne agents belonging

iso these groups and some of the Groups 8 ena;10 may be
                                             :
attributed to their toxic effeets.

                                 '
     Snails often appeereJd on the plots treaPed with the
agents of Groups d-6, ls, and on b6nfÅ}re sites (G?oup a6).
                                             t[Dhese areKthe very pleces where et least some of the

ammonogenous fungi or fireplace fupgi oecurred. They

possibly migreted there to eat hyphee or other microorganisms
growÅ}ng. some speciel.species of moss dolonl'zed commonLy on

the plot$ of caleium c' yansmide or iimes arid pn the burnt

grounds, as was reported by Petersen (1970e, l2). Mhe
                                             -tesults concerning thÅ}s respect wil: be ppes.ented in a "

                           'I
                                     --r
   ' C-tanges.E!!tL ,the natural hebitets (ef Psrt I:T)

        '      Changes in soÅ}1 t;!gtl2g![E!gEperties. The chenges were similar

tb. ,those on the plots-trested with urea or Qther smmonxs

-re:eesing substanees (see p. 65, 69). Sorne data•ere shown
                L                                          '                                                  ' in. Table l'72. , , i'
      Changesinother.o.nvtamsms. Thedemegestohigher

Piants end the subsequt ent root developrnent Were similar to

                                                          '
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vhose observed after the 'treetment with uree or other
                           'arnmonie-releasing substences (see p. 68, 72). Mhis was .true

even on the spots of humen corpse where onl.y a Åíew

arnmonogenous fungi were obtairiea (p. s8).

                          SuMinary '
                          -ww

      Changes in soil properties ,end organisms other then

fungi efter the treatments empleyed in Parts r-I= were

studied to characterize the habitet oÅí the fungi in queStion

 (ammonogenous fung'i). Coiot change te'blackielkeline`' ''

conditÅ}on, higher water content, enhanced decomposition of

organic matter, and smell of compost, aU occurring in the
initial or early stages, and stimuieted'root groWth; '

occurntng in''the sUbsequent stages' , were the features

comMonly found in the O' or Al hotizort efter the treatments
          Jwith ammoniel--releasing materi• als la,hich'Yielded'the

                                           '                                        i                                 ' tlammonogenou$ fungi. ' , .i
     RePetÅ}tion of 't'he ure'a treetrnent to the same soil

accelerated the lowering of pH velue efter the initiel rise

•and suppressed the occurrence of the ures fungi, at least

those expected to appear in th•e earZy steges: A single

                                                          .treetMent may otfer. the key to induce the normsl success:on

of the,ammonogenous fulTLgi.
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                                  t
                             PART V., -

                 '
            +            MAXPNOrUI:C POS:MrONS,AND KNOWN HABrTA.TS

                    OF [DHE AMrJIONOGENOUS FUNGX . ,

                           '       • • . jsctEÅíg9yÅíSLteIVrodu.Åëtion ' :

       A large number of fungus species. ,were obteined on the

  soils after the treatment 'with uree, enimonia (aqueous)v or '

  tihe nitro.oenous materials which Ziberate ammonia snd cause

  alkaline conditions (Parts :-!:X), They were termed "Urea
  fungi" (p. 25) or "ammonogenous'Siirigi" (P. 46, 58).":n

  the present study, .texonomic positÅ}ons of these tungi were

  examined end theÅ}r hebitats were, it' id'entified, dite'd trom

  the Mterature concerned, to discuss the new findÅ}hgs

  taxonomicelly or ecblogical•ly'.

                                      '' ' ' "''t'

                             ,vv'vv•d-'•`ev-F

i

-1

     Mhe speeies, including the

are enuMeieted u'n.der the Classes

Ascomycetes, 'and BasidiornYcetes.

                            - 77' -

"doubttul species" (p. 24), ,

 Zygomycetes, Deuteromyeetes,

  within each efoss, they



i

ere aicranged in elPhebetiea: etder.
                                                        '     ':n cases the taxonorn.ic status ere uncertain,' they ere
                                       'morpho:ogicatly described or taÅ}onomicelly, discussed.

colors of the i?epToduc" tive structures' ere'  usually deseribed

after the des.ignatÅ}on,.s. by Ridgeway (49a2) end irt these ceses

the color teprps begin with capital.IetterB. .Zn cases

identiÅíicatÅ}ons heVe been settled or approximated, the

habitats MentÅ}Oned in the• taxenomic. Xitereture, on whiCh the

identific8tions ere'based,',are li.sted up., - -

     Mhe specimens..ar•e preseTved /im my personal herbariumL.

                    -. . EnUmerstion
                 - nv

                                   '
                          Zygomycetes

     rd'enti'fications sre not yet.Ldone Åqcf Ma"ble$ 8-10).

          'Sp. no. 2 appears to be close to M. 2!ltLg2!!!Eemalis Wehmer.

                    t2) RhopalgmyceS strangulatus Mhext.

     Mhis fungus vras repprted ast pesv to the Japanese SXera

by Mubaki (197i) on the basis of the specimens obtained in
           'the ofesent studie$. ' '    -                                   '                            Tt
                                      '                                li t tt                            Lt t :t             , ,, Deutes,omyee\.es ,.,,
                    t.
'5)-!tllt!!!ILzgE2g:I"uubisomurnbb.9tt!g!gzLrynds;F.res. i

     H'abitafts: "on•decsying,basidiomycetes, weZl-rotted

wood ana plant debris, •bo' ne, dungs end i• soleted• from
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'

                'heathZend:sOil" (PirozynskÅ}, 1969).

tF) CZadorrhinum foecundissimum Saec. & Mereh.•
     Habitats: ' on boare dung e//, disoiated.'•from: soil'end

textile samples bu ioied in soil ( von Arx & Garns, 1967)i

5) j Doratomyces R3t!!I2g!l,IL!!IEtredims (eorde) Mortoh' & Sinith -

     Habitats: "laboratory contaminent", !'on deceyed ohÅ}ons'"
 '(Merten&SniVh, lg6s). J .L •
6) ,OidiOdendron truncatuM Betiron

     Hebitals: "i,solated frem'so•:'Ll oÅí mi-i ed wood end`ceder

bog" (Barren,,1962); th'solated fFom mountain soU'(Tokumasu,

                                 '

7)' Penieillium lividum Westling '
                                      i     HabitatS: Y,isolated from SOil, stered- ceteel products,

and other .organic materials $ubjecVto'-a-ir er s.oU borne i-

eoneemination" (Raper &.Mhom, 1949).

8) it;LtaxSalulSt nus medius Secc. - '- -

     Habitats:' "isolated' from sott'1"'(Gilmeni A957); "on

dung" (Mubaki, 1954) (of hare,"accerding to per$onal

                                 'communication) ',

- . . '  t ,AseOmYce.tes• '
                 '                         t-;                            '
9) AseoPolUs denudstus Fr.(?) ,
                                           -            '     Apotheeie sessile or with e short ,,stelk, up to 5 mm

diam, yeUowish--green. Excipul,mp covered with groups of

subgZebular cells with ye#owish or plmosV hyaline well,s.

Asci 470-270 x 17.5-20,(-22.S)) ,A4m,. Ascosppres 15-17•5 x

7.S•-91um, when swollQn reeching 20-21 x M-12,5/um,
ornamented with longitudinaX'  subperallel ridges thst only
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oecasionally anestomose.
                                 t4     The specimens refe'rred to Prof. R. P. Korf, CornelZ'

university, were identiÅíied es A. g,gt2[!ssl,!Susnudeicus end reported ss

new to the Japahese flora (KorÅí, 1965). I am at present

                                                  'not definite on the identity beceuse of the following
                      'problems. Mhe ascospores oe A. sl,gt!}y!lgpt!Enudat,us ere (a6-)18-22

            d.. -(-25) x (8•5,)9•5-hl•5 /Um (yah B,urnmel6n, 1967) or v-2o x

8-9 lvm (Dennis, 1968). Namely, they are slightly larger

then those of the present materlaz$. celxs of excipular

                                         'warts are rust-brown in A. denudetus acc,ording to van
                      'Brummel'en, whereas in Phe preSent materi'aZs they are

yellowish or eimost hybline. And r heve 'never seen that sort of
                       ,j l                    L."unusuaZ"otnamentations as ill,ustrated by van Brummelen.

     Petersen (197012) obtained "Ascobolus denudetus" on the-
                               '                                          '                             'pZots treated with K2C027. This may supp6rt the

ideneifÅ}cation by Prof. Korf, since the :species in question

was obteined efter the treat.me,nt with KOH and, other alkaZis

in the present experiments ÅqPerV rl).

     Hebitats oS A. denudetus: "on roYten wood end branehes,
retten straw and leeves,,composbed bracken, humid $oU,

                    "!                                       l                      imanure pUet tan refuse,•honey comb of wasp nest, old

carpet, rarely on dung" (van Brummelen, 1967).

10) Ascobolus sp. no.2(Pig. 5, Pl. 5) '
     Apothecia cup-shaped, disc up to 2 mm diem, concave

then flat, yellowish-green, becoming dsrk violet to elmost

black at maturity; outer surfece yellowish-green ito graYi$h

green, tinely meely wtth groups of $ubglobuler or pear-shaped

eelis. Asci up to 220 x 16 lurn, not bZued by iodine.
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    Ascospo?es fusÅ}fermi 18-21 x 6.5--7.5(•-8) AAm, when swollen

    reaching 22.5 x 10 1ytm, purple then purpZish brown, f:nany '

    almost brown, ornamented with iengitudinal thick ridges

    which can be eounted up to severel et one siqe and only

    occasionaZly anastomose. Parephyses simple, almost straight,

    scarceZy enlarged above, 2.5-5/um thick.
''  ny  This -species eppears to be near A. stlE!L!pxggE (Cooke)

  . SeaveT, but the spore ornamentaion $eems to be somewhat

    different frorn those described by Seaver (1942) and ven
                                tH'    Brummele;i (1967)';. , :
                                 J                                 i'         Seever stated, "spore-sculpturirig consisting of '
                                                            ;    delicate lines (appargptly ridges) which anestomose ,an,d give

    the spore a decidedZy striate eppesrance"; Van Brummelen

    described more abundent and thinner ribs•than the ppesent
                                ts , materials end stat.ed, "prnsmented wilth IQrigiVudinal
                  /                                           '    anestomosÅ}ng Zinestt. , ' ' :• i
                                                   '                                                          lX Habitats oE A. epimyces: "on old Corticium'., but
    apparently on the remains of somei sniime mould" (Seaver,

    1942); "on rotten wood, rotten leaves of trees and old

' paper" ' ( v'a' n Brumm el en, 1967). '
    11) Byssonectria aggregeta (Berk. g Br.) RogersQn & Korf

         Habitets: "on plant debris on moors end wet ground"

   ' (Dennis, 1968, under the.name Octos.pora slgt]z!2gaELsg!}!rbonigena).

    1,2) Chaetomium gZobosum Kunze ex Fr.

         Habitets; isolated,trom or collected on almost ell
    kinds of substreta including dungs of vatiious e•nimals'

                                                         -                                               ,    (SkbXko •& Groves, 195s; Udagawa, 1960).'

            '
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                                     '                     '
      ls) FÅ}maria(?) sp• (Fig. 6; Pl. 6, A)

           Apothecia'usuaUy less than 6 mm diem, rareiy more than'

      1 cm across, cup-shvped, s'essile,.. disc- flat.pr slightly

      concave, Orange-Pink, Pale Flesh Colori Pele Saimon Color,

      or--:Seashell Pink; outer surface slightly paler, often dotted

      upwards with brown, obtuse) septat,e, thin-walled, adpressed

  '' hairs which tend to oecur in bunches et the mergin, giving
      it a minute'ly dentate, brown appearence. Asci operculate,

   ' Mo"60 x'8"'2 ,Ai,m, not blued at Phe tip by iodine.

      As'cospores uniseriate, elliptlcal (.ovel), 10-12.S Jc 5.S-6.S

      lum, warted with very fine papillae, hyeline, whÅ}te in mess,

      with two gutUes in certain cases. Paraphyses slender,
      straight, branc'hed, scareely enlbrged upwards end up to 2.5
                                      i
      iuin thick, septaite, green in iodirie. . -

           According to Prof. Korf (personql cbmmunieetion), the

      spore markings do net stain in e6ttoh'blue and de Bgry
                     '      bubbles are prominent. This fungus may b'e e new specÅ}es.

      14) GelatinodiscuS sp. (Fig. 7; Pl. 6, B,`C)

           Apot]niecia cup-sheped, often short-sta:ked (helotioÅ}d),

      expandAed to sessile, disc conceve, Parrot Greent Oil YeZlow,

                              '      lrelZozvish Oil Green, Ci,trine o]?'Dla]riE Cicoine, Sulphine

      1(eaZow vxhen a little dried, hymenium C;tron 1(ellow to

      Strontien YeXlow vihen longitudinally seetioned; MeSh.

      rather thick; outer surÅí.ace concolous with some shsa.e oÅí

    ' brown, darker towards the bese, finely scurfy with groups of

i thin-wall,ed, globose pells. Asci operaulete,,16Q-20Q x
      8•S-11 ium, turn blue at tshe tip (sornetimes all over) viith

   ' iodine. Ascospore$ uniseriete, oblong-elliptic, 15--17.5

                            • -84-
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x 6.7.5 iUm, ornamented with low, irreguler ridges.

pa.r.aphyses simple oT forked at the base, about 2.5 fsm wide,`

curved,sslightl .y clavate and. up to 5fim thick et the tip, '

septa meny.

     Mhis Åíungus may be s new speeies.

a5) HumaUa vLLgttepRyzE22!z21enovsk (Vecek in Svr6ek) KOrf & Sagara

     Mhis new combinetion was published together with some

descriptions on the basis of the materiels.obtained in the
                                            ,pres6nt studies (Korf & Sagara, 1972). . '
     Habi,tats: on burri sitei humid $i'il qMong mosses and .

                                                  tconÅ}fer needles (Svr6ek, 1948,, under the neme Lachnea
                                                       -                                                   '                   't !L - t
                                 i:                                 t                                      ,r16) Iodophanus carneus (Pers.) Korf
                                  fi '1
     Habitats: "on dung, rotting vegetable metter,

incZuding textiZes and rop, e, and on soil" (Dennis,,1968).

     Mhis species has been known as a coptiophilous fungus
      i'
(RicherdSon & S,laUing, A968), but recently it was Åíound on

?llZllg.gF.X:"9glgl:frSe", i970a,) and. on cac,os,-trg,gy,ed pi.t.

17) Melsstiza sp. (Fig. s). ., ' 1 : i- ':,,

     Apothecia up to 7 mm diam, sessile or very short-stalked

under certain conditiOns, disc eoncave then flat or convex

On sging, CapuCine Buff, Selmon BuÅíf, light Oehreceous

`Salmon, Buff Pink or Pinkish BuSf; outer surÅíace qotted

with brown, obtuse, scarcely thick-walled, septate,

adpi?essed' hairs .wlpich are wider•,,shorter and- more clo$eZy

set at the margin,•giv•:'ng it e brown, minutel•y.denVa'te .

                                       tappearance. Asci 140{-2SO x 10-11 lum, not blued by Å}odine.
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                             -     ThisfungusmaybeneerS!gt;LeESi:Lggla•stizaICtLays!l:!l!2gPEevorubens(Rehm)

pfister & Korf. By the ouicside view it is difficult to

disicinguish this species Åírom the Fimaria(?) sp. Åqp. 84).

18). PezÅ}za sp• hp.1 (Fig. 9; Pl. 6, D)L `
     Apothecia up to 5 cm across, insuallY less than 1 em,

cup-she.ped then expanded, often substipitate, disc slm'ost
                                  Lcolorless when young, Pinkish Buff,let mbturity; outer

surfece elmost colo]?iess to rvory 1(qlXovi, minutat•y sCurfy.

Asci 200-250 'x 11-12 ium, blued at the tip by iodine.

Ascospores elZiptÅ}'cal, 12.5-15.0 x 7.5-8;5 JAm, hyeXine,

white in mass, Very finely werted, without oil drops.
Peraphyses simpl' e, septate, 2 5-5.52um utde, distinctly

                             - ,1clavate and up t g 7.5,Aim thick et the tip. ,
     This fungus maY be, a nes,r species. ,Phe "Peziza sp.tt

,obtained by Pbtersen (1970)) aÅíter ,'the treetment with K2COs
                       t
(and Na2COs) seems to be the seme sipeeies (cf Sagara, 497?7,

and Pert U). '
                                  tt    +          .           -19) ScuteUirtÅ}a scutellata ,(Pinneeus ex St. Amans) l)ambotte

     Habitats: "on wet ground or on sodden wood" (Denni$,

1968); on decaying v(.ood or on humus--rich soil (rmszeki-,-

Hongo & Mubaki., 497•O)•

20)• Trichophaea gregaria (Rehm) Boud.

     Habitats: on footpaths in forests•bf• sendy soil, aZso

on• burnt ground, etc. (Moser, 196S). +

                                                    .                          - 88 -
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                ,

                                          '                        '1 tL}atEg,g2s!gYs!gS2gEs:d=oct

      21) Canther`eZlus minor PeckÅq?') .

       ' ThÅ}s may b"e e eolor-ferm of the species. .
                                                '
           Hebitat.igf -C-, minor:, "on the gTound'in woods" (Corner,

                                                           L      22) St!g!LS!ig2gll b a cookei (Bres.) J. D. Arnold

           Habitats:, on-the ground in ÅíorestasinAdr'otting fruit

      bodies of fZeshy Åígpgi (Ime,zeki & Hongo, 1965). . .. ,.

   ' 2s) ColZybia(?) sp. (Pl. 7, A) . .
           Pileus strongly pulvinate when young, pZene to expanded

      at maturity, often zonate.
      2LF) Etgt!2I!2AigyEEipTinus laffopus (Fr.) Fr. ,.., , i1 '.,

     ,. Hab"tavs: on' refuse heapeAndemong leef liteer in forest

      (!mezeki &. Honge, 1965); on the ground in woods ahd bushes

      (paoser, 1967); on refuse heap, ereble Sield rich in orgenic

      mattera,nSower-bed (Aoki, 1970g). ,

      25) ICoprinus pgt!;gg!!L9}aErcotigus (Fr.) Fr. , - ,,

           Habitats: on decaying wood (paki, 1970g); "on deceying
      stibaw-mati' (Hongo, 1971); on soil (Moser, 1967).

      26) Ceprinus psgElegg]2ysio us Hongo & Sagare (1967)

           Ml is fu'ngus was reperted as e new specie.s on, Phg b,a.s.is

' oÅí the specimens ebtpinea in the present stuqies,

      27) CoprinuE pLlt21!,lzgt!ILggEl t d s orus Roma.trn. ,

        ' Habitats: on4old burn sites (Moser, 1967); on
      vegetable manure heap:njdburnt groUnd• (:maz'eki & Hengo, 196s);

      on vegetable manure hb'sps and the forest ground (Aoki,

    +                          '      1970PÅr.

                                 -90-



/

[

,

                ]t
28) Coprinus stereorarius Fr.

 ., Habibets: on dung, menured-soil,vs,nd,retuse heap

(rmazeki & Hongo, 1965)• •' •,i
29) Coprinus sp. no• 2 (= g. a.,ug2s!Ltsns: s(?) in Ssgare, 1975)

     This fun•gus is, identieel w.ith the,,one•deseribed by

Imazeki &i Hongo (1965) under the name El. 2,It}ElgmALg Peck with

q.uestien mapk• Mhey commented thats the .spores of the .

Jepanese speCimens were a littl•e smaUer -th-an.thQse of g.

insÅ}gnis and'that they applied this name•onZy provisionally.

Mr. M. Aoki,] {,Dokorezawa City,,end X agree tha•t the

carpophores eZp.p.are eonsÅ}derably 'smaller than those of g.

.l,zE!g!!I,Lt, which heve been said tQ resemble..9. etramentar?ius

(KUhner, 1928;' Reid, 1958),'and.thet'the1'tcespi• Vose habit"

(Reid, 1958) are not seen in our specimens (personal

communiCstion). The "gtgEL2:L!xEEs sp." obtaÅ}ned sfter the
                '
treatment with K2COs by Petersen (1970b-.) seems tQ be the

same speeieS (cf Sagara, 1975,• and Psrt U). .
                                                 '     Hebitats: on refuse heap (rmszeki & Hongo, 1965); en

the forest ground where night soil(?) was dumped (Aoki,

                                      U
50) Ooprinus sp. no. 7 (Pl. 7, B, C) .
     Epicuti•s of cap slightiy green when young, the eeXls

not spheerical. Stipe.netL thick at '.th'e bese, , deve] o•pi•ng

down to a long pseudorhize whieh does not have e selerotium.

Spores eiliptic-navicu18r, 7.S-M.S/ x •5-6 iurn, light brown to

brown under the microseope.
                                   .
     MhiS Åíungus may be e new species or et leest new to the

Japenese flora. ., , '
                  e
                          - 9n ..
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        sl•) Coprfinus sp. no.'8 '(P:. 7, D)

            .Spores-.elliptic-ovel, 8.7-A2 x i-4 ptm.

     . ,According to PEr. AokÅ} (personel eommunieation), the

        shape of' Lthe spores is siM'lar•to'thet of C. cortinatus

       Lenge or .C-.' flocculosus Fr. but the position of the germ

        pore is different from ,the letters: Mhe pore is epical in

   '' g. cdrtinat'us and strongly •ece'entric in g. floceuzesus',

       •whereas in the presept matentals it• i$ only sligbV.ly

                   '        eccentric. This Åíungus may be,e:riew species or at least
''  new te the,Japanese Moica. •. • '
  , 52) .Hebeloma radicosum ÅqFr.)• Ricken ' . . '
                                                  '
             Habitats: ;n broad-Xeaved Åíorest (Moser,,1967); in a

        close vicini•ty of stump in broad-leavea forest (Iraazeki &

  i Hongo', '1965). . - -';••. ' L
        5S) Hebelome spolietsum (Fr.) Karst. ' .
                                          '
 i Habitats: in mixed fe]?est (Mosere, 1970); in mixed
       forest, of. pine end'broed-Xeaved tr'ees•'(!mszeki' &- Hongo,
                                               .                                        '
                                                         '
        5LF•) E[ebeloma vinosoPhyllurn Hongo• ' '' ••
 , This. speeies. appeaisVo- ibe c:ose to !!. Ee!gs!R!hlzE!ugZl

       Peck whieh Ss saÅ}d to be Zevger•- and• st6uter with different

        shaped cystidia (Hongo., 1965)..•Revi9ien of the
        cZassifÅ}catiori of these two fungi may be necessery after

        observing the response'ot the lattet to urea treatment:

      - Z,arger end stou#er specimens were obteined efter the uree
   -                                                            '       tr.eatment ÅqPerts- X, U)e

             Habitats: "in'broed-leeved end conÅ}fer forests"'-

 : (HOngo, a965); refuse heaps, particularly of gerbege oÅí
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    animal mett er Åq Aoki, A• 968• e) . • • '

                                                     '                                                       ,    55) Paceari.e R]rlg2g!ugeo' (Boud/`) Pet. '- ,. ,'- L

    L Habitets: on the ground' or emong the sphegnti 'in

    forests (Imazeki.& Hongo, 1965); in moor, ofiten'emong

    iS22!l!gE!!tL!!hagnum(Mos.er,4967).

          Mhis fungus'wes found to b'e a SirepXec"e -specteS

'.'  (Sagaraz 1975; PBrt rl). On burnt ground, Mosev (19L;-9)

  ' collected' laeceria lecceta '(Scop.) Berk. ver. roselle'

     (BaVsch) Sihg. and Pe•tersen (1970e) eollecteq l[L. Iaccete,

    !!. elt!!92yl!Igeoxxma, and ]2. tortiZis (.(Bolt.] 'S. F. Gray) Cooke. '

    They did not, ]LovJever, coMe to r'ecegniZ'e •'that these ]bacceries

    preÅíer burnt ground, e.xceptÅ}ng thet MOsert(a949) ment-:'oned

     in a footnote thet ll. XecCets var. 'rbs' elle; would prObabZy be

,. placed under the.'group "anthracophiZous fungi". Frenz'&

    laub (.19S9) obtai.ned b. amethystine on limed plot. All

     these •Species 'sre so similar to e'ach o•thers in'the

     morphologicel characters that the idenV.,ities should be

     revÅ}sed, if possible) on the besis of world-wide date of the

    'expemments simizer to thos6 mentioned i-n parts 'r'end rz.

     56) iZactsrÅ}us chrysorheus' Fr. T '
          tlabÅ}tats: on the ground in forests (!mezeki & Hongo,

     1957); in broad-leved forest, especie:ly oÅí oaks erid`

     c'hesrlJnU'ts (Dtlosev,, A967).

                                                       --          Thi$ Åíungus was found to'be e firepisce species

     (Sagarti,i 1975; Part U). It mey be mentioned' in this

     Connection that ]]ohwasser.(a9S5) recorded e luxurient

     OCeurp-ence o•f lacteriu's tdeliciosus ofi limed plot (cf

                   t       .                                                             /                                              .     Histerieals). '
                                -• 95 -



57) !,episte. nude (Fr.) qooke , - t
     Habitats: on the ground in-forests end'bemboo stands

(:mszeki, Hon'go & [Dubaki, rt970); "on compost end weXl

-rnanured Plots',' (Richerdsen & .Wa'tlings 1968). ' -

]8.) ltgt!RILgS!sta su:bnuda Hongo

     Habitets: on• era'ble fieXd rich in orgeni•c metter

(ImazekÅ}&Uongo, 196S),. ,-, -' i .,,
     LwohyUum'constrietum(Fr.)}Sing.or2!!.!Zsggggg]2sLe-l![lhaiS9)

    (Er.) Sing.(?År (Pl. 8) . -
     Carpophores almost pure,white ell over. PUei 1.S-t5

    'A couple oÅí stipes often develop from a-,Xong psudorhi•zacm.
                                                 '
Xn e pure culture.on sgerV the stipe deveXoped first and the

pileus subsequently, and the •pseudorhiza was not formed.: .
                                                              '
SmeZl strong of mesl" Spor.es echinuiate,'-e:liptic-oveL .

(in dried -specimens). •

    •Whether the carpophore hes partiel veil or nots has not

been determined. The former species thes the veil, but.the
                                   latter
latter not. On the other hand,• theA•forrns e long pseuderhiza

whereas the former not. MhUs, whether this funguS is P.

constrÅ}c• tum,. "I-). .ILguggs!!pge-!,!ughslum, or eny othev species akin

to these cen not be elariÅíied. ' -
     •Habitats of l]. eonstuictum:- !'pestures, especia!ly
                  -
where iche grass is scorched by urine, snd emongst short •

grass under eonifers" (Rea, a922, under the name It!tsxLgSleota ••

                                                             .constrieta); "grassy pastures, in• spaces where the gress is

scorched by horse-drÅ}ne" (]lisnge,.1955"40, under •the neme

                                                    /Mricholoma' constrictum). ,' .i ' '
      Habitat$ of l[t. !ILgy!s2E!szg]2pgyg!!helLuml . "deei.duous woods" (Rea,

                            ;-''94 r
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                       r     ;
4g22,underthenemeE[:t!:Lgl2g;L!!gaicholemeILLse-s!!!g2!!L!,!"M!}ucoceh: ). '

                       '4o) Zyophyllum gzbberosum (J. Schaeff.) M. 1liange

 .' mhis fungus was reported es new boJthe Japenese flora

by Hongp (A972)•'on the basLs ot the specimens obteined in

the present studa'es. L.
     Habitats: on footpath in pine Åíorest, toge•ther with

9tg!R]2g;Ll,gh Z a me'ura (chercoal remnants' no longer detectable)

(schti"Åífer, 1942);.on the humid• place.in coniferous forests,

partieulerly emong the•mosses which are otten demoÅ}ished by

the fungus, but also on the needMej 1Å}ttl er (bange, n.9S4v.).

   , Moser (1949) colleeted this Åíungus on burnt plece, but 1

Uange (1954) and Lenge & ,Sivertsen (1966) denied the
                                                              '
occurrence•on burnt ground es its'generel'character On the.

other hapd.2 it is h•erd'.to•.understend the• Lange's observation
"mosses being, often:,demolished bytthe. fungus" ('siee above;

translated from his French text):' X can not imagine thet

this fungus demoZishes mosses; The,death of the mosses
might have been ' caused by some-other (ammoniaQal?) sgents

a$ suPposedJ:from the presnettS udies (Parts I-I V ). .

     Peters en (1 970P) •: o.t at ned this fu ngus •on the plot$ '

ereated svith K200s (cf Sagars, a975; Pert IJÅr. ,•

41) ])yophyllum tylicolor (Fr. ex Fr.) ])ange & Sivertsen
                 '
     This EUngus wss report, ed e.s n.e)t to the Jepa.ne$e fZore

by Hpngo & Sege)ra (1967) under the neme i-!L. !gtEtgys]:ug!sauorum on the

basis pf t4e.speeirpens obt4Å}ned in,the pre$ent studies.

     Habitets: "wood of pic6a (boerders of driv.es, etc.)"

(Lenge, 195/5,-40, uncterr the ,name .Colly•bie erosa); "ins;de`end

OUVside of woods oÅí, Fagus,.Qn the ,ground•Lqoverea witsh'.short

                   .
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                               '                                                               .       .
         .                           ;    rnoss" (zange, a97?5T40,' under the•neme ggt!!Li!81Ltellybie tylicolor);

    ttQn what apperentZy were the very deeayed remains of some

    meshy fungus" (Smith, 19L"1, under the neme Collybia
                                                 s
    g]t,mp2!!gelana): 'emOng mosses in the Mixed forest of Pinus

    dens,iÅílora and broad-leaved deciduous t. rees (Aoki, 197eq).
         Petersen (197, O)) obtaine'd,this fungus on the plots

    treated with K2COs (cf Sagars, 1975; Pert II).
' L-2) panaeollÅ}ha rhombisperrna Hongo (Mg. Io)

         This fungus wes described as s new species by Hongo

    (197S) on the besis of the specimens obteined Å}n the present

                                                               -
    Z-5) - PanaeolÅ}na(,?) sp. no. 1 t"(Fig. 10; Pl. 9, A-C)

  : MhÅ}s fungus is::'undistingui$hab'le frem Panaeolina ,

    !2t!gg!gi!E2gl2g!e.b s erme by the outside view but is/ different in the

    shepes of spore anq eystidium. See Phe ?ext species Åíor

    further discussions. ., ,L
    44) Panaeolina(?) sp; no. 5 (Fig. 10;' Pl.r 9, D, E)

         Mhis fungus is ur?distinguisheble Srom the preeeding
    tvro species 6y thb outside view but 'is,'different in the

    shapes ,oÅí spores end eystidium. One of the charecterisVics

    common in these three species is thet, the pilei sre often

    coyered with drops of weter(?). Sp. nos. 1 end 5 rpay also

    be new species belonging to 2!tna!s};LU!!naeoline g,.r i'ts relqted

    45) Rhizopogon rubescens ÅqMul.) Mul.(?) , • , ,

         Mhe fruit bodies obteined in the present studies are

    harder and Tnore elasdic with thicker peridie (ce, 500 Fm)•

    than the ordinary ones which ere populerly eollected in the
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                       --
pine forests qlong SeaHenoast.. .The present msteriel rney be

apupl'andformofthespeczes..Mhe".tttzepogon.sp." `
described by Aoki.(1972) appeers to .be the.same Åío;.rn. ..

     HabiVaVs of 8. rubescens:, embedded.in.Phe ground oÅí
    '
pi•ne ,Åíorests on coas.tal ' s.and dUnes. (Ime4.eki &'Honge, 19.6S);

on c:Å}fSy groun.d (Aoki, 1972). .
                                           '
     Mhis fungus.wss found to be a firepZace fungus.(Sagara, '
   '

46) Rhodophylius babingtonii (Blox.) Qu61.. f. Jepel}ieus

" Hongo
     Habitats':' under trees in gapden•(Imazeki & Hongo,

il965)•, .. ••I -:"",. ......'.•. .
                                       '47) .Rhodophyllus lempropus (Er. ex Fr.) Qu'el.-

     NoP the ope in benge (19. 5E-40) ner. the one i-n. Kuhner

&Rotnagne.si .(19'5i)- '' . ''- '-
     Habitats: gressy plaees r(Moser, a967i, under..the name

R. sodelis); "on soiZ in deciduous woods" (Hesler, 1967År.
-                                 '                                       L                                            -

   ,. . •' , Discussion': 'i   ' - !wv-vv-vvvVX                       .             tt
                                          '   ' Among the fungi obtain6d in the present studies (perts
                                                    '                                 ':-rZT), the ÅíoliowingS were found ot sre likely to be new .

    'SPeCies: AEtg9!2sLIB!Ecobolus,sp.no.2,21EtL!ueeE!grnaria(?)sp.,tWtatinodzscus

sp., ' MeZbs!izg $p., Peziza sp. no. 1? ggt]2]2!!!EprinUS !l99,1!,gllif2I}!-EUS.,

Cop!inus.sp.nos.2,7,and8,Psng.eg.l,l,ne]21t!!9!E)2E!E29S!g!b LSerMS,

Peneeolina(?) sp.. hos. 1 and 5., 4nd Vhg,'followings were or

        /WilZ be reperted 'es new to the Jepane$e flore:
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'

                                           'Rhepe!emycesstranguletus,aAg!2ILXgS2s!IEItsU!mblyoso m!b2!2!!z[E:Lsotrt ,

clad•ormbinum;g:stRg3UISIIEE2g!!3g!ecundissimum,,Dgs2]:!gg!gzoreto putredinis,

peni.ci;1iu.mtLLIS.zELg!u!idum,Ag.g912glL!igeobolusdenudatus(-?),2BlxsEls!!!ggpt!g.s t

wtgregata,Hu•rpariavelenovskYÅ},Is2gsEn!I!gg.odoh cerneus,
                                                     '.!t!!2g2!!gRU!-gehohaeagregeria,CLIgtlL!b!Å}2iellb (?)sp.,]+TMgRgx-y!gh11 constrÅ}ctum

or -P. !tLg31ggggRll!e!!ugeo h1 m(?), .lyophylXum sibberosum,,.Lyophynum '

:tgzlE!ggELg!1ceior,ERss!slgg]2gx-lsihodeh11s,lsg!R!zs!RuEiem .' Thus,thepreSent

studie's ar'e of'velue in finding new species o'r la•tent flora.

     As for the.follow•ing speceiS 'it'is 'hardly possible to

rela.te the r.esuXts of the ch•emical treatments ÅqParts'X' , U)
with the knewledge on their habitets in the literature:

Oidiodentrontruncetum,Penicillium'lividum,mpts t -
aggregata, Humaria veZenovskyi,'i Mrichophaea S]zgse :Lg,

Cantharellus minor(?), Hebeloma radicosum, Hebeloma /
                                            '
spoliatum, LaÅëcaria proxime, ]laetsrÅ}us cL!huzxEg]2agugh ,

l)yoph-ylXuM gibberosum,, RhiZopogOr rubeseens(.?), SRSELgggl;E! zlLA"aEh d h 11

IL,ag!2!r!gpllEsL-r ' ThuS., .the present stud• iesihave .contributed •to

unveil latent character of known specie$. '
     !n $ome other fungi, it is ngt impos.s"ble.to relate the

experimentel results with the know4edge on their natursl
                         t - tt tthabitats in the literatuxe, if we regarq,.V,he hab"tats as

nitrogen-!ieh.plaees. Mhg fungi,..an(l thg hebitats with

which the experimental results cen be convinced aTe as

          i    '  Atl!l21LEzl2!2Rs21!!pbl botrytis.... deeayingbesidiomycetes,

                               bone, dung;

  Cledorrhinum foec'undisSimum boti'r dung;
            /' 1t r'tl .t itl                         .                                          .  :D2glE!Egg!"!gslOratO ees.P!t!E!g9S}E!Etredinis.... decsyedon:ons;
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                   .
      .S;:tggZS!X!!!ES8nUS MediUS ...e....... dung ot hgre; ',

       Ascobolus denudetius(?) t.... manure pUe, dung*; '• '

       Chaetomium e2t,s2129Eilulleb s m ....... dungs of various animals;'

      collybia 'ceokei •.......".; rotting fruiti bodies of

                           i tfl.eshY fungi•;
                              '
      'Cop=inus lagopus •..i...•.... 'refuse heep, erable fieZd

                     '           . • -L -ri'ch' in otgenic•mstter;
      St;E92E!1!}yEo mnus narCOtiCuis .i. .i.. d• eceying 'straw-•mat,;

       C.oprinus phlyctidospotus"-.. • ve'geOeble me•nure heap;

       Co'prinus stercorarÅ}us ...L.'j• dung, ma•nured soiit` reÅíus'e

                            - heap;
       SZgt:REg!gysprinus sp. no. 2 i]..".".L refuse hes'p,. night soil(?)t"

                         •' . duMP.ed.•:gr•ou•nd; , '.
                             '      .ZL,Lge }2!2]ig' 'S tb sub nuda . . e . . . . ... . . - ere ble fi eld rxch in ovgan=e

                       -                                   mettex ; ' ' ,' L• ''
      twtyophylJvm constriq'tum(?) .. JhQv$e ur'ine-droPped ground';

       ])yophyUum tyUcolor ..,..; decayed remains'of Åíleshy

                                    fungus.' t '. t

                                                       --              J          Mhus, the present studies have contributed to a deeper

     gnderst,anding of the cherqeter of ,known species.

       , According to Park (1.968), Webster (1970), e;ld HudSOn,,

     (1972), the term "coprophilous fungi" usually re•fers to
     those oceurrin'g on h,epbivoie dungs. ,As seen in the above

' list, e part of the present group (ammonogenous fungi) have

                        '     been obtained on t'dung"; Unfortunstely, the sort of dung,

t)t' This 6itetÅ}on is provisionai because the
                          -,t/
                         '  has not been settled.

                         -- 100 .
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      '

     i.e. whe.tlaer ef herbivore, of omnÅ}vore, or ot cernivore, is

    not mentioned• in many Ziterature; This-rnekes it difficult

     to discuss th• e r.eletionship bet.we. en the copr,ophirlous group

     end the present group:• Mhe latter fungi seem to,.preÅíer the

  . dungs of omnivores (and carnÅ}vores?) which mey be richer

     in nitrogen. then the dungs oÅí hgrbivores (see Part Irr).

' At eny ]?ate, at lesst e few species of the present group,
     e.g.'sSl!gzssz!u!lt ilsnusrnediusandgltL!ptzgm!!uu!aetomiumgltLg!!l9gug!b ihaxfeberen

    known as coprophilous fungi, though, es mentioned lster,

     these two fungi sre not princiPel mernbers of the present

   . Anoth6r ipart of the'present group'h"sve'been;conec't'ed•

     on"b"urntground,i.e.Coprinusmptl tdsors,Humaria
                                                               '             t    velenovsk,i,.ZLgggpAe!!E!so idohsnus.cerneus,endLswhll sl!t22g!!gs!uubrs .,

     From t]ae present wqrk (Part !I), La,cceria proxims,. Jiactarius.

     chnysorbeus,, and Rhizpp.ogon rubes.cens.(?) are ,edded• here.

     Except in ]lac- c-eria proximas.the qon.st,enqy e•f oceur•rence on,

     burnt greund seerg$ rather smell.'At r;ay rete, the present

     group end Vhe fireplece g:q.vLp ,held.so•me speq:es zn common.

          Xt wou;.d be the /f,irst time th,et a part oÅí the .

     coprophÅ}lous fungÅ} and s psrt of the fireplace fungÅ} were •

     obtained by the treatmenk of soil wit.h chemicel a/gents vJhieh

     release em.rnonie., rV is. rat.h,er sVrange •that the

     coprophilOus Åíungi heve, searcely been• relatqd to nitrogen by

     the •previo•us. authors. :(Mhe firepiace fungi have been

 ' studieq in vies-i ,of ash or dry disVillatiQn, cÅí'. - •

     Hi-storics!,;) . •. ' '
          Mhese -points will further be discussedi in the Generel

                                . 101• -
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                 'Disieussion..' '' . . i'. . ., . . ,                              r tt                                                         '                         '      A larger hymber of'thg fungi enumerated above:heve the

 Spores with rOugh.'surface (eith'er w•ith 'spines,.werts,

 ridges,i etc:.). Mo s'ave.spece' the•smooth-spored" species .ere

 li$ted beZow. . •• '.; ' •.' ' . ' • .
                                                  '                      t - -t-   Tglucorspp.,sRy!Lgpe-l,glgzggEhoalo sEt!2eiReiSilLi2gilEt 1ts,Clad6irhintim

                  '   '                             tt   goecundissimu\}','Doratomyces)2!tlg!gg!LEtredznE,Pg.ni?Å}1lium

                           tr   liVidum,jS2gzEL!!!gEts smedius,ELIzEEg!I!gg!l2te.sso tra2E!el]29eL!]tla,

 L'' 't ' t tt 4' .- t"' '' t   chaetomiumg\1,gggill$bs.,,ies2ggp!]e!u!Edoha s9gt2:!lgiErneus,!tlpt,gPfLl24h he9,8.

   gregaria,CantharelZusminor(?),Et21LILI]2!Lll zlbacgokei,
   st!guLpt2ouba(?)sp.,'lt2oj2!21!u!Eor siagopus,sitgpEijIiuiSor si!ggltLRggpuso s,-

   cob'rinus see'reorar'sus, cobrinus sp. nos. 7 and 's,

   Rhizopogpn rubescens(?). .
      The group ot ammo.nogenbu,s .fungi, pertÅ}cularly of uree

 fungi (or "ammonie fpngi", see the GeneraZ Discussion),

 seems t.o be rather well cher.ecterized by the predominance of
                                                   tt rough-spor6.d species, thoug'h 'cladorrhinum foecundissimum,

                            ' goprinus lsgopusl end Coprinus neolag9'.i u's of the smooth

                      '                        t.t . -sporedL. group etie elso -importent for thei.r relat.ively

             " . tth -erequent oceurrence. Or it rpay be consideped that the,

                    .t                                             tt                                                    ' rough-.F.pdl e-d 'specigs, toggFh:-r witii these three srnooyh

 •-spored specie.s, c,gnst-itute .Yhe principgl pa;,t of th,e . ,

 pi?e$-ent group. Any P"'olgesical- intel7pretftion for the sbove

 facts is not yet prepared.
                                                       '
                                   L- ' Ail the diseom-ycetes (ef Ascomycetes) enumereeted above

 are opereulete. Mg..s.t oÅí .Y,4e fiFep,1.ace (pyrophilous) , .

 discomycetes ere also opercuiate (Seaver, 1942; Moser, 19t-9;
     . /t t t ttt'tL 'n "'tt t' t ) ttt

   !



        petersen•, 1970e; Sagere, 1975)." VIebster (rt970) Åíound few

  , inopercula-te discomycetes-smpng the coprophiles bnd thoughic '

        it curÅ}ous. Mhe th]?ee places' (hebitets) exernpXiÅíied by the

        occurrence e,S these' ichree fungus groups may have hsd simiXar

        signifi'canc•e to• the evelution of fungÅ}. On the other he'nd,

        Seaveri (1942År suggested that' 'Ascobolus 'carbonerius, •a ;

   ': pyrophi:ous discemycete, ,hesi been evolved from e coprophilou$

        species. S.agara (1975År drew ettention to the correspondence

, of fungus flore betw,een the fireplace group end the pTesent

, group. Speciation end habitat segregstion in these fUngi

        should be studied with the eid of cyto-•genetical or

        physioXogical investigations.

                                    Summery
                                   ,ev-v-wv,A.

h

   l .r

   ' Each of the 47 Åíungus $pecies occ.urred on soil efer the

      • treatment with smmonia-releasing' m.eteriaXs (?ar•ts I-r!Z) was
                                                     '        studied in respect of taxonorny snd hebitat. 12 of them heve

        tuTned out or are likeiy to be new species and 15 to be new

        to the C[epenese floTa. As for 15 bf the 4-7 species, their

        o6currence after the chemÅ}cel treatments cen herdly be

                         '        explainqd by the knowledge on their hsbitats obteined from
                                                               i        the literature. A$ for enother IS species, it is not

        impossible if we regard their habitats as nitrogen-rich

                                            -
     ' places.
             Some species ot the present group (emmonogenous fungi)

  / have been known to appear, rarely or often, o,n dung Or on .
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       burnt go.uind.

            •A lerger number of species of the pves,ent group have

       the sporeS with ]?ough surfaee. Mhis may chatr?acteri•ze the
'

                               :/ tt                                      '  . grOup morphologiqaUy.
            Ail ef bhe diqomycetes ere opercuXate. EvolutioneZ-

       relatien's emeng bhe eoproph*i es, the pyrophiles, end the
                                               -                                        ttt :       present fungi can be suggested.' ' ' ' ''

                                           /. 'A'f
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              i

           / t"' 'j'
                                             :.t - t li ,' .l p

                                          ''' •'I. . ..
                                                                   -i

                                           L) ..T'' i .-

                                                T

                 i{ ' "''
                                                              /-

          t



i

              • GENERtinI Drscuss!oN .

                           '
      Mhe phe'ng,mena described in Perts :-:V sre sumnFerized in

.Meble ILF. Thu' s delimited were iche situetions under whiCh

 the a'mmo'nogenous fungi (p'. tF6, 58) occurred. Alkelinity was

 necessary as en Å}nÅ}tial condition to induce the occurrence

 of the ammonogenous Åíungi but it was not enough. •Presepce
 oh a considerable amount ot NHL-+ ions or the materisls whieh

 reZeeise ammonis was necessary. Both conditions ere tulfnled

 iÅí emmonia or some msterials whieh releese ammondq as e

 result of decomposition a]?e sdded to soil. Appiication of

 some alkalis to soil may also satisfy sueh eonditiOns, ,
     ' becsuse some ammonis is libersted from the soil aft.er tr}is
                                                   -/ 'treatmenv. However, it is hard to imag'ine thet qny streng
                                                         - elkali is added to'soiX under neturel eonditionsj' Mher6fole,

 the soils to which emmonia-releasing nitrogenous meteri,als ,

 are added by chsnce shouXd be the proper pleces C,or these

 fungi to occur in netUre. I.
   . Mhe simplest form of the effective nitrogens WeS r
                                                       J. ammonia (aqueeus) and the most cornplex Wes proteins. Mhe
 fungal species obtained in• Lpetts :-ZU are summerizeq/ pa

 Tab'le 15. Here,' ammonis is regarded es essentisl, end the

 flora ebteined by the ammonis tr'eatmenl, is• termed Q!t!u!gpALemonia

 gt;M!!SIi,Z. Mhe suffixes "-biont" and "-philous" ere used in the

                                           (continued o.n p. 108)
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  -J' kr-Mable
   . bf

     ttt -:t. ttt1
             1'
l5. compositiops
 uhCultiVated sbil

Agent$

                                        h
             N'
 LQE fiungai species, ocCu•rFed aEter the .t=eaeme.ne
 'wx'th $'ome 'chemieal or natural materials ,

   CXn alphabetical order) '

Ammon:aCagueeus•)

U=ea .."........

Uric aeid ...•"••,
Hippuric acid ...

ealcÅ}um cyanamj.de

A;nrnenium acetate
ztmino acÅ}dsi) ..

Amlnes .....•`...

Peptpne .....,..

proteinsl) .....

An-imaZ caxeass .

•Humap
,

 HUrna;z

.

.

'

,

.

  ,•Ur:ne !.....

Ceces ....`

wild-boar dung ..

•KpH, NaO•H ;`.,...,.

cacOH)2, caeo3 .•

Burning- Cbonfire)

     AmmonQbiont r'ungi: Anzb2yosPorium botryti5t AscobQZus
denudatusC?)t Claaorrhinurn foecundissimumt Coprinus neolagopust
Coprinus sp. no. 2, Fiinaria(?) sp., Ge2atinodiscus sp.t
Hebe2oma radicosum', Uebe2oma spoliatumt HebeZoma vinosophy12-umt
LyophyUum gibberOsum, Lypphy21uin tyZicolort Psiziza sp. no. Z
                                 ---     ArnrnonophiXous iungi: taccarza proxzina, Laataraus
chrysorheus, Rhi.zopog'on rubescensC?År .
                                           .. ` .. . . Ammonia "E•ungi
                                                 Mvvv'yN ew"V
     Ureobiont Eungi; Arnrnonobiont fungi + Co2iybiaC?) sP.,
Co.prinus narc'oti,cust Cqprinus ph2yctidosporusi Doratotnyces
putredinisi PanaeoZina(?} $P. no. It Stysanus mediust '
(Ascobo2us sp. no. 2t ChaetoMtum gZobpsuint CoUybia cookeit
Coptinus Zagopu.s, Copr:,nus stercorqriust Copxinus $p. nps. 7 &
8, Lyophy2Zum constrictum or L. 2eucacephaium(?), Me2astiza sp.
Oidiodendron truncatumt Panaeo2ina rhonibisperntat Panneo2ina(?)
erPe'ganrO!.a)3s)RhOdOPhYUUS babingtonii fi• p'aponicust Trichoph,aea

.i...Vg99P?ÅíÅ};:•g,g"gg.SA.,gll""il2gp,g,iitshs.gun,g.i.:.ssn.yl,lg,rezzus

                                              ::rt:Pk3•{?s,.eg.iCtEl!}gEl)pgl

tlrhe bulk of ammonia Eungi .
A part o'  f arnrnonta fungi + PenicdUium lividum

The bulk of ammonia ."ungi + rodophanus carneus + rnany

pyrophilous Eungi3) .
The bu:k of ammonia fungi + Mucor sp t Byssonectr a aggTeg4ta

inhe bu:k of ammenia Eungi '
The bulk of arnfuonia fungi

The bUlk of ammon'ia fungi + Mucor sp.t AscoboZus sP. no. 2r

[Dhe buMk pr a part of' ammpnia iungi

The bulk or a part of amaonda CUngi + AscobqZus sp. no, 2,
'Mu'cor spp.t RhopaZomyqes st.TanguZ• atust Saute22inta Sc'uteZZata

 The bul.k of arnmon•Å}a f'ungz

 The bulk of amtmonia•':"ungi + Asqobolus sP.'no. 2, Ceprinus

 One ammon•ia fungus C?eziza.'s'p, no. 1) .+ rnany coprophsuQus Eungi

 The bulk of •ammonia fupg'i
 A srnazz part oE •arnmentta'fu.n.g•i + many' pyvophuo.us fungi.3)

 Mapy •pyxophilousi fungi3) + A few oi ammonia Eungi (zacearia
 ptoxJmat ZaceariUs chTysorheus. Rhizopogon ruhesaens[?]•),
                                                  .t.-      /. .t .. .t .. .. .j ..                                                       '

3)

1)/

2•År•

3)

To cause aXkaline qonditi'dns 'in $d•zl when deeomPosed' (sie'e ?ati-•E ll )••
ebtained• frorn the vegetatSons other than the. P2nus-ÅëhamaeeypantS- fer-e'St Of

KYotO '(St. 32, see Part Z),. •To be exc:uded, gr'om the new•iy defined grQup "aTtuaono-genqus fung•i" beca'Use
the$e bave n'ot been eb.eai•rted'  wi-th the nit.:ogenous (amrneniaqaZ)• inate=l aZs [(.See



    (Continued from p, 105)

    seme senses as explaÅ}ned in Part •r. Mhe tgrolupÅ}•ng,.of upea

    fungi (Par-t I) is not e/bendoned since' the experimentel data

    ntth u•teea ere most abundent, covering aimost all over'Jepsm

    some other terms•, e.g. Careass fung-i.' and peptione Åíungi, may

 • also 'be useful te .refer to 'the': species'svhich we-re obtained

    only efter the treetin' ent with suc'h complex•meterials'.• ' T
                                                a         The 1'fireplace fungÅ}'!' ,(Petersen, '1970b and the•
                                                A
    "coprophUOu's Cungi"• (iNebster, a970)' ere the' habitat groups

    weLZ known long sinQ'e'. 'I found that three of the s,pe-cÅ}es

    occurring in the laterx steges of ,succession of' the'

    ammonogenous fungÅ} could be•regarded ialso as the f.irepleee'
    fungi (Saga]ra,'1975; Part rX). According to the taxonomie

    literatuTe, some.other species of the presenV group h•eve

-' sometimes or .often been•collected on burnt. gtound- or on'dixng

    (Par't V). 'These overlaps of flors, though small,,' would

    suggests that the'sa•me or similar chenges teke•place in the

    soU of these two or'three habitets. This may allow one to

    insist •that these tw,o or three grouPS'should•be merged into

    a cemp]rehenSive one, but the fbllqwings mey ,oppose this

                                                        '    idea.
          e) As seen in the recent reviews by Perk (A968) snq

    Hudson •(1972), it hes never been"recognized' thst urine or

    dead'enirnal bodies (except the dureble perts, such as hair,

    feathers, fur, snd bone) yield e partÅ}cular series of fungi

    9ItL SOil after they are decomposed. Fur-ther, the, dungs of

     Ommivorous mammaLs (especially of man), which usually lose

  . thein shape rapidly a'nd disappear sooner thafu the dungs oÅí
     berbi+vores, seem to have ratlaer scgrcely been"the object of•

                                 - 108' -
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mycologÅ}st. :t should. be s•tressed that such readily

"disappearing• meterials, bring/ ebout the.oceumrenCe of e

special array .of' fungusl, specieS:.

     The "keratinophnou.S fungi" (Hudson, d972).may b'e the

ecologieal group neer to the, present' one'. 'Cooke (A958)

suggested that.fungi grewing on many types oS proteinLacious

materials should be plee'ed in.. the: group ot Åíungi rnore or
                t                                                        nyXess restricted to keratin. uBut the,flora known as' '

keratinephilous fungi (Dominik &'Msjehrowiez!.1965, 1970;

Majehrowicz & Dominik, A968, 1969; Hudsbn, n972) is almost

eompietely diÅíÅíerent from the presen't One. And the pdeesent
              s$tu'dies (ParV 1!-V) shbw that it is better•to•separate the

effect of keratÅ}n, ar$cleroprotein c'ontaining a larger .

guant.ity oÅí• .cystine, end t. haV oÅí Fot, hev readily.decomposing

proteins (see p. 4b and 69 for the effects of '!-cystine[;

scleropro.Å}eins would not Zi•berate sb much emmonia•in a $hort

time.•as to ceu$e eZksline 'condit•:'ons). :' •• z
     b) -Alexender (1961) Statedi '"Stlithout que$tion,..the

fvngi occu-:y, a.dominerlic pQsition in pe.oteo:.ysis :.n.certsin

soils, partÅ}cu;erly in ecid locelities. .;... Mhe '.-

'mierobiology:of protein breakdown in soi!''is;insdequetelY

                                  AAunderstood". He himself er Dojyo-biseibutsu Kenkyu-kei•.

(n966): named •none or few fungi' in this •eonneCtaon.:' •The

present group oflfungi may be.the very ones to• heve been

mentioned byi.thesq eu.V.hors, e.s.,it l.s mqst'HprobabXe.fpom the

results of the presenb studies (Perts II-V) and from some

                       . - io9 -
  .;.
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   -1- : --
pr'el'iminery obse•rvstions' that -they take pert in th'e

t?ansf-ormations (immobilization or minerelize'tion) of

emmor}ia, proteins (except 'scÅ}eroproteins), or etmoniscel

compeunds qegreÅq ed from the proteins'er' excreted by' enimals

a's the final produc•ts. of nit]eogen metebolism. I-t should be

emphasized there do exist some special #upgi'to be releted
Po the above-mentioned pha'sgSo-Åí whe nitrogen eyCle. ' -- •

 ..'' The p#esenVgrOup is,not considered aS s physiologicel
gi?oup. Some or many of it may n6t "be produeed", in the
                                      (ef                                          P• 52)
strict sense, by.the ammoniecsl mater•ial•s.. But it seems' "

r.easonable'to recogr-ize them as e•'habitat group foic theÅ}t

confined oeeuT]?ence;v It i's et least safe to raise them as
                          -an expentnientel-ecologicel' g•ri up. -That iS, the eMmonogenous
                         • A-vWvL7VWVVfuhgi csn be defined as•-the group o'f 'fungi whieh sequen'eiblly`
.- VWNAd'evelop r'eproduct-ive stiructures-exclusively or teletively

ZtOcunianWy on'the Soil• etter emmonie or nitroge'nouS

meterials Which r.eleasLe emmonia.end ceus'e alkaline eond;tions

sre•edded suddenly. Vihen theivery'soil (place)-is t'egerded
                             -       At --t: .tt tt tt t

i*'  i') In Vhe..i e.st-.tube'cu:ture on Hamada-'s.medium

    (tLa.p Vlat.,,er..aOPO".ml, gl•ucose 20 g, dry.yeast S 'g,- 1.0 N

  ..HCI 1.6 ml, agar 20 g),.rnany of Fhe fungi, perticularly

   thbse appearÅ}ng ih the.eerly stages of the suecessione

   showed striking. grewth when urea was''edded. -

     'iÅ}) In gt9p2ELpllEo r nus"'p.h:yctidosporus, the basidiospores v

   shOwed a high rate of'germinstion'in ammonie water - .

    (inÅ}tiel"pH 14.0) but no germination in equeeuS

   solutions of KOH (cf p. 49). ' ''' ' " '

 }



                                        '
     as the habitat of the fungi, the ehanges eeeompenying the

     fungus occurrence (Mable 14) cen be designeted as t,he

     charecteristi6s -of the heb•Å}tet. The term "proteophi!ous
                              refer to
     fungi" preliminerily used boAthe same group (Sagara, 1975)

'' is abandoned because i+u can net express the difference
                                           .   .     within the effect pf Proteins (p. 109) end because it cen

     not indicat.e •the ineffectiveness oÅí .nitr•ogen'-.fnee compo,Unds

     -deriving fr,om-pro.teins by .their .d'e.gradati.o.n. ,(?a-rV ::) ..

        - . One may-oppose, to a.$signing.sorne oÅí tbe •.above.-rp,enti-oned l

     species for Che pTesent, group, saying t-]Let he on.ce. collected

 ' the .species• Qn "untreated" or- "no.rrnal•". p!e.cei =,--Mhi.s.'

               i+                       t     opposd.tion'is oS courser signifie.ant, Qnl y if •.he can prove -

     .that tbe very.pXacie had. -r eve.r received eny.•effmect equ.iverl-e. nV

- to •the• •appliqatiQn of emmonia or arpmo.nia-,releasing-. s.ub$-.it e•nees. .

     Mhe ge.neraJ siVua;ti•Qn •met wL#h is .VhaV.i-V is. no-t evidenUy

     •'and -exactZy known by the outside v-iew whether any spot in the

     natuTsl surroundings hsS been "iz'ntreated" or "treated". On

     one occasion, for e)Cample, ! came seross a luxurÅ}snt
                                              '                                           '                                                                :     occurrence of Hebeloma \E!pggg21tyzllLyglllum on the norm.a.1 .Plee.e =.n

    'a Castanopsis cuspidata ferest, wh:ch is situeted neat hu-m' an .
                                                                      '                                                             .-     dwellings (St. 50, p.10). Digging mp"the $O.il uhd.er the

     fvuit bodies, : ceme to exCavat'e bp.nes o-.f -e. -dpg-: i)the-t.'we .,'..

                                                  --     could say confidentXy i$ that the Place.hle.a' cert.ein.t.-y.Lble.e.n- ..:; ..

                                                          -}-     treeted and that the'fungu$. o-ecu.Vr.ed -t-he.te=.r'ee-s. eng.bl-Y.;' X--'t'.I -..- --f

     is on this basis of conStancy in•.i he oeo.uttt''fe-nc/.e'';'p:-l =Qitei•Sitl.4..gt. 1,'Jl i'

                                                  =-= J"- ' ' '-= '' -'                                                           -. - .-     in question that they can be attrib.u, Ped .VO. V--?-e....e{.odR -i. 9f.-:--.P9.--9.. '.ll..'itt-'

     s:s. .zrg,:n.t,g.:,ested zn from physxeiogrcei eni,- '-9.Y-9.X'i}.Yl-9",,,-..?. /- 1\llil;i--,-i.ii,-li-il/11/11[ii

                                              -- - -=- -t                                   - - t- ---
..

.. -.i; -,J-ili'I-i{111-i-••JI-,;l

                                                               --                                                                     --                                                       ' 'L -                      tt . tL .t .-.. .. ..



'

                              tt                            -/t t                          coNcLusrONs
                          '

      A specibi'tiSsbm6il'g6 of fttngus 'si e'eies sequentiany
                                                            -- dev6z6p6d rePr6dtictive'''stractimes et6iusiveiy or'reiaei"e!y

                    -4 tt l   ttt'xuxuriendiy'on' Vhe soii of undultivated land' after the
                                            '                 -- /. t'. ''/ ' single appZieetion''oÅí emmohie or'the nitrogenous matbrials
                                                          .-L                       Jt .n                        --t" t                             -t mbic'h release ammohis bY their decompostion and Åëinuse
                                   tt alkaiine'J'conditionS. A nel" giroupihg can be proposed-ifdr

 these fungi iindbr the general term "ammonogbnous bungi".

       tt Mhey niay be the fun'gel members e;igaged Å}n the transformations
                       "       - of amfuon'ia, 'proteins (except seieropr6teins), ot einin6niaeai

 conipo'unds 'produced by proteolysis or by nitrogen metabolism

 iri tifiitnals.

                            i M2 ii
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                       '. SUMMARY ,'

                           '       . tt./
     1) Sequentia.1 formavion of reproductive struetures on

spil (-orgapic layer) b.y,.e special ,srray of Åíungus speqies

(u!ea fungi) an,d .some, str.iking changes in soil properties

aÅíter the applÅ}cation of urea wer.e generaZly observed with

a .wide variety oS, vegetadiens d.x;stributed oyer Jepah., Mhis

Å}s the basiQ Vo esserl that.,the fg,llowing results. ob,tained

witb Vhe. forests in,.Kyoto and its adjagent area will bg

gniver..saXe 'L..•,

     2) Ammoni.e (aqueous) or the nitrogenous materials .
                                                    -       .          'which reZeese ammonie end cause elkaiine conditÅ}ons .were es

.eÅífective qs. urea...Strp, ng al}[sl:'s were somewhat efSective

as urea, probabZy owÅ}ng to their ebÅ}lity to Xiberete emmonia

fijQrn soiZ. Occurre4ge of NH4+ ipn-s together with an alkaline

co•ndition seems to gffei?,the key to cause the above phenomena.

     Sorne of the nijorogenous meterials more compl,ex than

urea yÅ}elded some species edditional to the urea fungi and

they are dÅ}seussed tQgetber. . '
     S) Zn nature, these.tungi appqaved on the groundS in

ÅíOreStF yiheree, hum.an upine,,vhutnprt Seces.,. qr.d. eaq..memmelÅ}en

b,oaies hsd been. pleced.L-by eha.nce end dg-gompased: . Ihese ..

matte]?s c-en be eoliS,idered sS the s.oureeS QS amrnOnie. '

     4F) The characteristiq Seatu.r'eS c.Ommonl.y observed in
                           . ---                                      . '. T.                                                   -                             '                                         -- -:. - -
                                                            t.                               I-                           -. 41 S. i. =
                                            '                                  -' '- - l''-'4
                                   ' '' --' ''i ': ''' "' '' '' ''



rt

`

the SoU (O and A4 horizons) to which these qmmoniacal

rnateriqls had been sdded were color ehenge to b:aek, I '

alkaZine c:ondition, higher water content, enhanced
decomposÅ}tion of organicJinafter', end srnell oÅí eompost in.the

initial or early stages, and stimuiated root growth in the

subsequent stages. Repetition of urea treatment acCelerated

the rate ot lowe' ring' of pH' velue eftqr its initiez t'ise' bhd

Suppressed the occurbenc' e' ("ege'tative(?] and reproductive

'growth) oÅí ma'ny Åíungi: a stngle eddition is essent:al.

     5) AmQng the 47 fun.pnts species obteined bÅíter the
                                                   .'treatmeni of soii with the ammoniecal egents, 12 were- ''

determined' ot s'eem' to be nelw speciesi and 15 new to the

                   'Japanese fiora. The unidentified fungi were motphologic.ally

dbS6ribed. ' E`xamination "of the taxoriomic literature''revealed

that' in 45 oe the 28 specÅ}es s'o fer identified the oecurrence
after'the 6h6mical treatment can not be expeet, ed'from theÅ}r

naturaZ 'habitats' mehtione,d,,in it,'end'.thbt in th6 rest oÅí

the specieS :tJ can be if we regard the habitats as nittogen

-rich places. It elso' cla.rified thiat a part of the fungi

                      .thad beetl knowh as b'he cbprophi'lous fungi or the pyrophilous

                                    7t tLfungÅ};'

  ' 6) Despite these pertiai ove!?teps 6f 'f16re' Skith the

habitat gr6ups previously tecognized, the prese'nt fungi

]tshould' be rbised as a group undeT 'the gene!al term

                           /t-amtuohogenbus''fungi for theide cleeter connections with the

transleormstfons of erhmonie 'or ammonia-r'elebSing Materials

ih' the nitr6gen'cycle. - ' "' '
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                                   L-                                '      Hedwigie l5: 199-208.
 Web•ster, J. 1970. Copr'ophilous fungi. [Drans. B]i. mygol.
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                                        '            '

        . EX[PLANA{VION OF PLA[DES I•-9

                     '
                                                         '                          PIATE 1
                                  t                                            [-          "r                                                                 -
                                                      '                  '
                 -A. Oeeurrenee oE Hebelome yzlLxlsEszE2!t!syZLIL]-!!11 after-the treetment

o•f'sgil .with urea (Plot 611): 160 g N was epplied to O.5 x
1 m in sQtlEg!g]lse ilTcus g,e,euggXauc.a, copptce of 6ita (Str,16) on 20 July

196s. Photo. on 7fi  Jgly h969•"' See Patit l- . . , "-
                                                                  -
B. OeeUrrenee-oÅí ]]accaria E2!tSEigUEeo e after the tTeatment of

Seil with emMoniUM aeetete (Plot ?750): n60 g N wbs eppZied

tOO.S)c4minPinusdensÅ}flora-9tl!gg!asE2zi!e!;Lgh sobtusaforest

gi',"l:;'Zb'Åq;t[,ilas1.,g2l\?e-1-9,9,"7' Phgto• o"goct• n.gs.s•• -

    .                  ,C.T Occurrenee--ef ]]aece?ie proximalon untreated plece in the
                    JPinus-Chamaecy-parisLfO•rest (St.•-52) (arr6W: outside Plot

S50 iri. B). Pbote. on 6 Q.ct. 1968. See. Part Z (p. 18).

                                                                   '                 '

                                   '
                    -1 ,.- --PIA[DE 2 -
                    .- "= -;
             '                '    '               t-            r
             -- I                      '                     '                             ttA. Oeeurrenee-bf-COPI-x"-nusJp.hZ,Y.c-t.,id.eSperusu.atter the
                     Ar   1-.treetme4t'e-f''son- wielh''1'un,ea:i- 2.o'gi(-i"-fi.''6ry weight)-oÅí fel:en 1

          J.i'- .-  . - -. ` --.:-
1.- ..i..gJ,-//`5-,'il.'- '

..'
-

                         '  i' .' ''' =1. ';1 '= 1.'"' ' '.u.



                -
    -leeves of Mvtse'y.pa].zesi,!Sil,e-gad s a coliected at Sata, Kagoshima

 (St. 4), vras treated yith O.2 g N in g:ass bottZe (7.5 em

diam) and ineubeted et 10 C on 7 Mlay'1967. phot6L ch n6

Oct. .1967. See'Part'

B. occurre.nce of byophyzaum tylicolor aster the treatment

6ie- soil with urea:• 20 g Gn dry weight) ef litter ,collected

from Pinus putniZa thicket at Mt. Hakk6da,,Aomqri (St. 65År,

wgs teeated r-Jrtlt O.2 g N in glass bottle (6.5 cm diam) an.d

incubateq at aO C on.12 Qct. 1967. Photo. pn 26 Dectf967.

See ParV ;. • .
                         '

C. Occurrenee of Lyophyllum tylicolor after the addition of

sea-Åíish to soÅ}1 (Plot 351): 2 kg of seutiels were placed on .

the ground in the P' }nus-Chamaecyperis forest of Kyoto {.,St.

 52) on 27 May 1967. Photo. on 6 JuXy 1967. See Part !I and

Fig•- 2- ',.. ,..rz. '
              'D. Occurrence oS'Hebeloma Es]2s2,gLa-Igol atum after the decomposition

 of de'ad''an:nel' bOdy. 'A dog careass was abandoned bn 'Che

 gvdund'in'gltlS}s9!S.ercus serrateLsi,.'vaa?iebais forest 'of Shigs (st.

 Sl)g pf6bablY, in N6v.'n966. Photo. on 26 Oct. 1967.' See

                                                                    '                    ttPaiirit''TXL L 'L .'- -''' '
  J ..,L .'. : .. '': 'l'l.`' .''- . ' -".
                    '          ].
    '' L. ,-.'. - - ': .:. ..-I :'- '---l' '"-' rEL -. I"L 'Llt--:'L ' - '' ' '

         ., .. iPI)AT.F.7,i (]See,Pert ZZ).
   ti . .- L. Jt.]] tJ. .I t.. ..t. . ..= tL . ... .t L. . J

 .. ''-n:t '.- I.- It - t-' i --t-:= ':.r-- itk.-- [[ '= --t. .I iiI =t. ' I t:. tn -

             -l '= '.- -       t t.               r    - L. -/ L. ==- - .' '--- .t  '--'-L' OeeUvrenee--pf .L.e"tLcla?..a proXime
                -------- -- -----.-' efter th- e' t-reetine.nt. of tl'o?.}. vg:-vtl'tL';g-.'6'-me n:t-regenibree sgents

                                      - -i
    .''-' 'i-. -.' -.•r'.[;,,,i2/1-...... ., . -

                            '   + -. -- -, ---- -   1-J '. . .'' .I -.1 '.- .I 'r' ' ' :"'



                  '
    •inthePÅ}nus-St2!lelge12SlgzR2!2ilShaa ÅíorestoÅíKyoto(St.s2)

                    -.
 A. .Plot 801:- A kg of iso-amyl eZcohol wes spplied to O.5

.x ldm on 16 Feb. 1972. Photo. on 1 Oct. 1975.
                                                      '
 B. Plot 8Lt9: rl k.cr of potassium,formate was epplied to O.5
               - ''7.
 x 1 ,m.on 17 Aug. 1972. Photo. on 1 Oct. 1975.,

 C.' ISZot 817: '"A bonfire was conCIucted for 2.S h on 2Zv Feb. -

 i972.'Photo•'on n Oct.''197?7. The arrowS iridicti't6 the Åíruit `

 b'odi'e'S not weÅ}l photogr'aphed- Note thet the ftuit bodies

 app'eared cifcUle'rly on'somewhat periphe'rel izone. '

                                          '

              j, PTnA{IE 4 (see part !v) r'-

 A. A profile oÅí, the surÅíace laye]?s of forest ground, ,

 showing the chenge of color to black in the O horizon after
 thd treatment with urea (Plot 462 (not mentioned in the

 Methods] ): 200 g N'was applied to Q.5 x 10 m.in the Pinus

 •-Chemaecypsris fore$t of' Kyoto (St. 52År on 8 Sep. 1967.

 Photof on 15 Nov. a967. The color change i,ias accompan•ied by'

 an iricrease in water content end an alkaline conaition.

                    t ttl t                                          '
 B. RooUets of ehameecyparis obtusa developed in the O
 6orizon tifter th6 treStmen-t with aque" arpinonia; 'showÅ}ng-a

 parallelism of iuxU?Å}anee to the smount oÅí nitrogen applied.

 PZots 564-566 (see Part T!): 40, 80, and 160 g N was

 separatelyappliedtoO.5x1minthePinus-SCiAalgesgxpal:ELEh MS

                       '

   l



i---

     --forest of Kyoto (St. 52) on 20.Jqn. 1968. CollectÅ}on and
                                    'photo. on 10 r(iar. 1969. From left: control, Plot 564 '(40

g. N), Plot S65 (80 g N), Plot 566 (160 .cr. N). Each block

2 g Å}n ' fresh weight. '

         'e, D. Forma•tiort oS fungel Sheath-free roots ' in Pinus••

tl }inbergii after the'tTeatment of soil with urea. C, an

gxampie oS eetomycoyrhiza, Åírom.uptreeted place. D, a fungal
sheeth-fr' ee root ' (in the same order of brenching as the

preceding one) developed after the treatment (Plot 770 (not

mentioned in the MethQds)): 1.6 kg N.wes applied to O.,5 x
                       tL10 m in .P-. thunbergii artiticiel stand ' on the sand dune of

Totteri (St. 25) on A4 July 197n. ,Collection on 27 Nov.

197.1 and photo. on 9 bec. 197a.- The latte]r is equipped with

numerOUS F9. 9.P..,h-eirS,, r•{hereas the former not at alx.

                    pbA[bE s (see pert v)

                     Ascobolus sp. no. 2 -

A. Asgi end paraphyses, .un$tained water mount.

                       '                              '                      -:.    Ascospores, unstained glycerÅ}ne mount.B.

                -Tc• .A glro}ip gf, .cgl!s. op thre.g.uter.suFSqg.e.-g.f.,al?othecium,

yieZdin.ff mealy eppearanc'e, unstained weter mount.

                                               '

                            - 128 -



.r

     ' . PIA[EE6 ('see Part V)

         '       1, -- .• •• 1
A. Fima)?ie(?) sp. ApethecÅ}s.

B, C. Gelatinodiscus sp. B,- apoVhecia. C, outer/surface

of apothecium, unstained viater mount,

D.. PezSze sp. no. 1. Apothecia.

                         .     ,
          . .J PZAroE 7 (see Part V)
              .

             '              '                                                        .
A. CoUybia(?) sp. Basidioearps.
                    '
B, e. Cop]rinus sp. no. 7. B, young basidiocarps, with

long pseudorhize. C, besidiospores, unstained glyeerine

mount.

D. C9tR!ll,!pi!iir nus sp. no. 8. Basidiospores, unsesined glycerine

mount .,

                    P])AME 8 (see ]?art V)

                          '     '                                                           .     .       .LulEg]2gzL-jugh llum constrictum or ILL. ZeucoÅëepha}um (?)

    '
A. Yourig basidiocarps deve4oping Åírom pseudorhiza by

                        '                                                .                                                             .                                    '                            -: .
                '                                                       '                                                  '                r                    r

                                                       -



B. Amature basidiecarp '(front). .'
                                                            4                                             '                       .
                                                 'C. BasidiQearps w=th long pseudoi71Lizas.

                   PIAff}lt) 9. (see -Parb V)

A-O. Panaeol=ne(?)'sp. ne. 1. A, B, basidi•ocarps. ,C, '

basidipspores, unstainea giycerine mount. -
                                                '
D, E. Panaeolina(?) sp. no. S. D, normal (arrow) snd .•"

abnormal Eru-iting in cu-ltuTe. E, basidioSpores and

cheiloeystidia, unstained glycerine mount. !n the abnormal

fruiting ,(D)•, the stipe s2ttCL the• pileus svebe ab$ent oi? veTy

poorly developed, end only Vhe .Zamellae were iuxuriant. '

                      ' -150i
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