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Gr i n ’ k o N .N . Rhizosphere of small volume culture of cucumber:  
a mycological aspect 

Adler Experimental Station of N.I. Vavilov Research Institute of Plant Industry, 
Lenin str. 95, Adler district, 354341, Sochi, Krasnodar krai, Russia 
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Tab.  1 — Micromycetes in cucumber rhizosphere on small volume substrata 

M�N*O,P*QRP�N S�T�U*V=WYX�Z�WL[�\3T�U*] ^=_

 
Frequency of species, % 

` acb3dDbRe*fhg

 / Healthy plants i j3k=l*monLpqpcrhn  / Diseased 
plants 

s�t3uDv*wLxqucwLy=z  / 
containers 

{�|

/  
hp 

}�~3•D€*•L‚q•c•Lƒ=„  / 
containers 

{�| …

 
hp 

†q‡�ˆŠ‰

Species 

‹

 Œ •  Ž •c•  ‘ ’”“  •  –
—  –�˜c“  –�’”“  
1 2 3 4 5 6 7 8 9 

Acremonium roseum 
(Oudem.) W. Gams 

50.0 36.1 41.7 — — 46.7 44.8 — 

A. strictum W. Gams 27.8 13.9 — — — — 51.7 46.4 
A. viti s Catt . 8.3 — 16.6 — 20.6 — — — 
Aphanocladium al-
bum (Preuss) W. Gams 
(Acremonium 
album Preuss) 

94.4 52.7 59.4 25.0 82.4 50.0 — 10.7 

Alt ernaria alt ernata 
(Fr.) Keissl. 

27.7 41.7 — — 72.2 46.7 17.2 17.9 

A. solani   Sorauer 35.9 — 20.5 12.5 55.9 — 31.3 — 
A. tenuissima (Kunze) 
Wil tshire 

33.3 — 2.8 5.6 — 43.3 37.9 46.4 

Arthrobotrys oli go-
spora Fresen. 

— 8.3 13.8 — — — — — 

Aspergill us clavatus 
Desm. 

22.2 — — 16.6 61.8 30.0 — — 

A. f lavus   Link — 13.9 5.6 11.0 — — 24.1 — 
A. niger Tiegh. 36.1 63.9 59.4 16.7 44.1 56.7 — 25.0 
A. repens (Corda) Sacc. 25.0 11.1 — — 55.9 53.3 41.4 17.9 
A. tamarii   Kita 13.9 — 19.4 — — — 50.2 39.3 
A. versicolor (Vuill .) 
Tirab. 

25.0 36.1 — 11.1 38.2 10.0 41.4 — 

A. wentii   Wehmer — 19.3 16.7 8.3 14.7 — 10.3 14.3 
Botryti s cinerea Pers. 36.1 22.1 25.0 13.9 73.5 40.0 44.8 — 
B. terrestris   
C.N. Jensen 

55.6 — — 30.6 79.4 — — 35.7 

Cladosporium cucu-
merinum Elli s et Ar-
thur 

19.4 — 16.7 — 44.1 4.3 41.4 — 

C. herbarum (Pers.) 
Link 

25.0 11.1 — — 35.3 — — 35.7 

Coll etotrichum orbicu-
lare (Berk. et Mont.) 
Arx (C. lagenarium  
(Pass.) Elli s et Halst.) 

33.3 — — — 47.1 23.3 — — 
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1 2 3 4 5 6 7 8 9 
Curvularia lunata 
(Wakker) Boedijn 

— 8.3 — 22.6 — — 10.5 — 

C. subu lata (Nees) 
Boedijn 

13.9 16.7 8.3 — — — — 10.7 

Drechslera graminea 
(Rabenh.) Shoemaker 

38.9 — — — 18.3 — — — 

Fusarium avenaceum 
(Corda) Sacc. 

— — 2.8 2.6 5.9 3.3 3.4 — 

F. culmorum 
(W.G. Sm.) Sacc. 

8.3 — — — 8.8 — — — 

F. gibbosum Appel et 
Woll enw. 

— — 5.6 2.7 — — — 10.7 

F. javanicum  Koord. 2.7 5.6 — — 11.8 3.3 3.4 7.1 
F. lateriti um Nees 2.6 — — — — — — 7.1 
F. monili forme  
J. Sheld. 

5.6 — — — — — — 3.6 

F. oxysporum f . sp. 
cucumerinum   
J.H. Owen 

8.3 5.8 2.7 2.9 14.7 6.7 3.4 14.3 

F. sambucinum Fuckel — 2.6 — — 8.8 — — — 
F. incarnatum (Desm.) 
Sacc. (F. semitectum 
Berk. et Ravenel) 

— — — 2.7 5.9 — — 10.7 

F. solani  (Mart.) Sacc. 5.6 2.7 2.5 2.6 8.8 3.3 3.4 10.7 
Gli ocladium roseum 
Bainier 

41.7 5.6 8.3 — 23.5 — — — 

M ucor hiemali s Weh-
mer 

33.3 27.7 16.7 7.1 50.0 40.0 34.5 46.4 

M yrothecium verruca-
ria (A lb. et Schwein.) 
Ditmar 

44.4 — — 27.8 44.1 — 17.2 — 

Penicilli um  
brevicompactum 
Dierckx 

25.0 — 5.6 2.8 20.6 10.0 3.4 7.1 

P. cit rinum Thom 58.3 33.3 19.4 13.9 41.2 33.3 — 23.6 
P. cyclopium* Westli ng 63.9 — — 30.6 50.0 — — 25.0 
P. decumbens Thom  — 35.3 8.3 5.6 — — 41.3 — 
P. dierckxii  Biourge 
(P. fellutanum Biourge) 

27.8 — 11.1 13.9 11.8 30.0 — 28.5 

P. glabrum (Wehmer) 
Westli ng  
(P. frequentans Wes-
tli ng) 

— — 8.5 16.7 — 30.0 24.1 10.7 

P. jensenii  Zalewski 
(P. godlewskii  Zalewski) 

11.1 13.8 — — — 10.0 6.9 — 

P. lanosocoeruleum* 
Thom 

— 8.3 5.6 — 14.7 — — 7.1 
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1 2 3 4 5 6 7 8 9 
P. rol fsii  Thom — — — 13.8 17.6 — 10.3 — 
P. rubrum Sopp 8.0 — 19.4 — — — 10.3 14.3 
P. stoloni ferum* Thom — — 25.0 16.7 — 16.7 — — 
P. verruculosum Pey-
ronel 

— — 30.6 19.4 73.5 — — 14.3 

Rhizoctonia solani  
J.G. Kühn 

8.3 5.6 — — — 23.3 13.8 — 

Rhizopus stoloni fer 
var. stoloni fer 
(Ehrenb.) Vuill . (Rh. 
nigricans Ehrenb.) 

16.7 — 13.9 — 20.6 33.3 31.0 25.0 

Scleroti nia scle-
roti orum (Lib.) de Bary 

27.8 16.7 — — 44.1 40.0 37.9 — 

Scolecobasidium ter-
reum E.V. Abbott  

2.7 — — 8.3 26.5 — — 42.9 

Stachybotrys alt ernans 
Bonord. 

36.1 — — 19.4 — 16.7 10.3 — 

S. cyli ndrospora  
C.N. Jensen 

19.4 13.9 — — — — 6.9 7.1 

Stemphyli um botryo-
sum Wall r. 

11.1 — — 16.7 29.4 — — 35.7 

Stysanus stemoniti s 
Peck 

33.3 25.0 30.6 13.9 35.3 — 37.9 — 

Trichoderma har-
zianum   Rifai 

27.9 22.2 — — — 26.6 — 25.0 

T. koningii  Oudem. — — 19.4 16.7 26.5 6.7 13.8 — 
T. vi ride Pers. 25.0 8.3 — — 10.0 10.0 10.3 17.9 
Trichothecium roseum 
(Pers.) Link 

91.5 — 36.1 — 79.4 13.3 24.1 21.4 

Ulocladium  consor-
ti ale (Thüm.) E.G. 
Simmons 

— — 13.9 19.4 — 40.0 34.5 25.0 

Verti cilli um albo-
atrum Reinke et Ber-
thold 

— — 11.1 25.0 38.2 40.0 24.1 10.7 
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Abbreviati ons: hp — hydroponics, K — compost, €�•  — peat from elevated bog, €�‚„ƒ  — peat 
slabs of dry pressing, €�…kƒ  — peat blocks of wet pressing. 

* † ‡&ˆ�‰‹Š�Œ�•1Ž•ˆ�Š . •$‘�’  “-”\”"•$–"’&—
˜�™�š1–\•T–�›  œ&•�ž\ž\ŸL•� �œT¡�¢1•�£x   Penicilli um cyclopium ¡  P. lanosocoe-
ruleum ¤

•
¤  ž\¡�¥•¦�¥�¡-Ÿ7§  P. aurantiogriseum Dierckx , •  P. stoloniferum ¤

•
¤  ž\¡�¥•¦�¥-¡�Ÿ  P. brevicom-

pactum. ¨  ©�•�¥-¥-¦
ª  œ&•F«4¦F 1¬  ž�¦4­1œ&•�¥-¬�¥-§  ®�¯�°&±�²�±�³  Penicilli um cyclopium, P. lanosocoeruleum °  
P. stoloniferum, ́4µ"¶�·�¸�¹�ºu»•¼�µ"¸  ¹  µ�·
¹�¼�¶�µ\½�»•¾À¿$´�½
·�¹1·�Á&µ"¶�¹1Â1¾ Ã Ä�ÅTÆ�ÇÉÈ Ê&ËÍÌ�Î�Ï�Ð&Ñ-Ñ ÒÔÓ  

Õ Ö�×LØ�ÙTÚ1ÛÝÜ�Ö�ÞÉÙTß à�áTâäã„áTåçæ4èÝãLá
éëêÍé„áTì7á$í$áTîïà�áTì�ðLè�í�áTîñå�ò„åçæ
è
â�áTî óLôTõ�öL÷„öLø7ô$ù�ú�û�ô

üþý4ÿ����$ý �����
	��
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— Acremonium roseum, Aphanocladium album, Botrytis ter-
restris, Penicilli um citrinum, P. cyclopium, Trichothecium roseum���
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����� ���	�
����
�������� ����������� ����� �"!�#%$�� — Alternaria solani, A. tenuissima, Aspergill us 
niger, Botrytis cinerea, Colletotrichum orbiculare, Drechslera graminea, Gliocladium 
roseum, Mucor hiemalis, Myrothecium verrucaria, Stachybotrys alternans, Stysanus ste-
monitis�'&($	#*)%$�+-,".0/21%143'56! 7-8�9;:"<2=%>�?A@6>CB4D�@6>4=%>47�D�E"8	F�D G�H�I�JLK4M�I —Alternaria 
alternata, A. solani, Aphanocladium album, Aspergill us clavatus, A. repens, Botrytis cine-
rea, B. terrestris, P. cyclopium, P. verruculosum, T. roseum J N O�PLQRP�S�T�U4VWS�XZY[O�U%V  — 
Aspergill us niger, A. versicolor, Cladosporium herbarum, C. cucumerinum, Colletotrichum 
orbiculare, Myrothecium verrucaria, Sclerotinia sclerotiorum, Stysanus stemonitis, Verti-
cillium alboatrum\�] ^�_�`	a"b"c%b"dec4f g�h�i g-jlk�m'n�o%p;qLr�s"t6u%vwqLv	x%x%t'yzs"o�u%k�s�i  

{

k	u}|~u4k�•�k�s�k�€•oC‚%kR•-r	ƒ0v2x4x4k�€•„Ak�•-x4vZs�kR€Cp�o%p�m	v2…†k�€ ‡RˆŠ‰�‹-Œ�••Ž•‹-‘�’�‡R“�”(•2‹-–4‡R—

˜

‡�—6™%‡R“;š	•›Ž"“�š	‹-•Zœ�•	•�‡�“�ž Ÿ  A¡�¢e£4¤ ¥w¦~§'¨�©�ª�©�«zª  — Aphanocladium album, Botrytis ter-
restris, Penicilli um cyclopium, Trichothecium roseum ¬®­ «�¨L¯R¨A°�©�±4²�°�ªZ³[«z±4²  — Aspergil-
lus niger, Colletotrichum orbiculare, Myrothecium verrucaria, Stysanus stemonitis. 
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¬�¶�·�¸w¹(º

µ-»

·�¼¾½A·R¼6¿%·�¸�À	ºz¶~Á4·

µ

·�Â�·RÃ›½A·

µ-»

ºZÂ�·�Ã›¸�¬%¸�À	º2¼ÅÄl·AÆR¬�À	Ç	ÈL¬WÉ2­Ê¿%·�À	º

»%Ë

¬ Ì

Í	ÎLÏ"Ð%Ñ'ÒÔÓ�Õ�Öw×�Ø�Ù%Ú�Û"ÜwÎLÜ2ÝÞ×RÕ�Î�ÜZÖ;Ð%Ü	ÝÞß�à�á�â�ã — Alternaria alternata, A. solani, 
A. tenuissima, Botrytis cinerea, B. terrestris, Cladosporium cucumerinum, C. herbarum, 
Colletotrichum orbiculare, Curvularia subulata, Fusarium oxysporum f. sp. cucumerinum, 
F. solani, Myrothecium verrucaria, Rhizoctonia solani, Sclerotinia sclerotiorumä�åWæ

Õ�çÅè Õ

Ì

é�Û	Üêè%Õ	ÙCè%Õ�ë-Í"ì0Ü2Ð%Ð
Õ�Ý

æ

Õ�ë-Ð%Ü2Ó�Õ�Ý•é�Ú4é;Û"Ü2çÅÕ�Ý•Õ�í;ØLë-î�ÍêÓ"é�Û	ë-ÜZï�Í2Î�Ú%é�Ï•á�ðêè%Í	Û"ÕRí�Ü2Ð4Ð%Ñ'Ò

Ó�ÚLÙ4Õ�ÓWß�à�ñLâ�ã — Alternaria alternata, A. solani, Botrytis cinerea, B. terrestris, Cladospo-
rium cucumerinum, C. herbarum, Colletotrichum orbiculare, Fusarium oxysporum f. sp. 
cucumerinum, F. solani, Myrothecium verrucaria, Sclerotinia sclerotiorum, Verticilli um 
alboatrumä ò(ó2ô�õÅö�÷"øLù®ú4ûüö�÷	ô;ý�÷	ô�÷2þ�ÿ%ó ôŠý

�

ó2ô�÷2þ"ó	ú%ú����(ø-û��	�Lÿ�
�ÿ�� þ�ÿ�
4ö�þ�ö���ö ôwö�ô;÷"û	þ�û ÿ

û���÷	ÿ%þ"ú
ö�ô;÷"ÿ��%ö�÷	ó2ú��%ÿ%û����	ú�������û"÷"ö���ó2ú4ö�þ þ®ø-ÿ���ö�ô��(ó2ø-ú4ö�õ��Aö�õ��%ö�ô�÷	ó��4ö�
�� 
%ö�ø�ö�þ �"!

õÅÿ ÿ#�%öRø-û�$0ó2ú4ú��'õÅÿ ø-û"ô�÷	ó2ú4ÿ-ùAõÅÿ�%Lþ��%ö�ô&�Ló'
%ú%ó	õlö�ú%ÿêö)(�ÿ����	ú4ó2ó�* +�,�-�. /1032�4'5�6�7189038

4 :�5�0�5�/<;�=>03,<6'?�89@�2�ACBED�FHG�5�?�89@�I�2�,�J�K�@�;�=LG�,�?<5�M'89@�@�;�=NM'032PO�5E/ — 6&J)Q�R�,�A�@�;�8

5SO�2�?<,�?�8TJ�2�.E,UG�5�:�G�5�03,�VW89@�@�;�X�2Y-)5�03@�Z)X[2 — J�2�\YKW]�^�_ D�F`_  
a�b�c[d3e�f9g�h�c[i�g)j�b�c[i�k�fTl<bEm�mYj3i�n'b�h�o�f�j3p�b�cql<b�j�o�frm<f�j3sEb�m�b�cutwv�x3yzg)b�p�l�f9{�p�f j}|

p~b�{•gE€)e}•9lT€}j3‚ƒb�„&€�j3k�…`d�j3f'†�h'l�…�m�e�f9pˆ‡E‰Šm�i�†�…<c�i‹i�n�Œ�•`j�b�†�b�m�Ž�mŠl<b�c •�i�h	e}fUd�b�†Yn•† bE|

j�b�m�b�{�g)b�j3p�f9m�b�{�h'i�h&l�f�c�b�{

— ‘

•�Ž}d�b�†#d�b�j3…<’Wf9p�p~b�{

— ‘

Œ“t”i�nW•E–—i ˜<™1š�›�œ�›�•�žŸ›)›  9¡

•�¢T �ž' 9•<¢�£�£�›�¤•¥§¦r›�œ©¨ œ�›�š�›�•<ª�«[¬­š3®<ž' �¢9£�¬3¯)«�¬­›�°&±�š3²�®qœ�›�«[¬�£�¬�š�›E•�®9³3›N´u•�¬�œ�®

— 
Aphanocladium album, Aspergill us niger, A. versicolor µ

®‹¶�·}¬�ž&³)± ¸U¹�º�¹S»E¼�½�¾•»E¿TÀ ¸Š½�¾

 
›� �£�›�žŸ¬3³3›�žŸÁ—Â�•<¬}œ�®

— Alternaria alternata, Acremonium roseum, Penicilli um citrinum, 
P. decumbensµ

ž�›�ž' �®�•�¬�•�ÃY¬�Ä�Å<´�¥ ´3Æ>›E 1¶)›E³�¬�·}¢9ž' 9•<®r•�ª[œ�¢�³}¢9£�£�ª�Ä)¥�¦r›�œ#Ç�›�š3®�ÈW¢�£�£�›�É

¶S›�š3£�¢T•E›�É>ž'¬�ž& <¢9«�›�ÉÊ›�°&±�š3²�®Ë•<ž' �š3¢T·}®9³3›�ž'ÁÌ´ Í�Î Ï"¹S¼�¿Ÿ¼�¸Ð¿

 — Aphanocladium album, 
Aspergill us niger, A. repens

¬�˜<´ÌÑwÒ�´�¥ ´3ÆW¤ ¸U¹�º�¹)»�¼�½�¾ »E¿TÀ ¸Š½�¾ •�¬�œ�›E•

— Acremonium 
roseum, Alternaria alternata, A. tenuissima, Aspergill us clavatus, Botrytis cinerea, Mucor 
hiemalis, Penicilli um citrinum, P. dierckxii , P. glabrum, Rhizopus stolonifer var. stolonifer, 
Sclerotinia sclerotiorum, Ulocladium consortiale, Verticilli um alboatrum

¥ Ó§Ô�ÕYÖ�× Ø�Ù•Ú Û)Ü

Ý�ÞŸÝ�ßŠÝ�à�á â�ã�ä�åæâ§ç3ã�èŸé�êŸë1ì9ç3í~é�îÌï�ð‹ñ�é�ä‹è•ä�é�ç�éEâ�é�ò•ã•ñ�é�ç3ó<ôWì9í�í�é�ò•õ)é�ç3í�ìTâ�é�ò•êŸã�ê'ö ìT÷

îzé�òøé�ù	ú}ç3û�ó — Aphanocladium album, Aspergill us nigerü

óýö�ã�ñ�ã�þ}í�å�ìËþ}ó<ê'ö�å�ì — 
Acremonium roseum, Alternaria alternata ã Penicilli um citrinumÿ �����������
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����������	�
�����
������������������������������� "! — Alternaria alternata, Botrytis cinerea, Cladospo-
rium herbarum, Curvularia lunata, C. subulata, Fusarium oxysporum f. sp. cucumerinum, 
F. solani, Rhizoctonia solani, Sclerotinia sclerotiorum#%$

��&'�%�%��(�)+*,
.-/��)/01��*,����23&'
�( ��4
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������6����78����*,��9:��������28(;��*,���<�=��28)/
�)�����&>��2?���A@�*,	.�B�+C�D�)E��7���*%9:���GF=H+����������	 
�4

����
������I�.�������/�������J����K

# L

 "! — Alternaria alternata, A. tenuissima, Botrytis cinerea, 
Cladosporium cucumerinum, Colletotrichum orbiculare, Fusarium oxysporum f. sp. cucu-
merinum, F. solani, Rhizoctonia solani, Rhizopus stolonifer var. stolonifer, Sclerotinia scle-
rotiorum, Ulocladium consortiale, Verticilli um alboatrum. 
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(;��*,���<����2S)/
�)�����&>��2 T�U�V=W�X"Y�U�W�Z�[/\^],U�_`W%Z.a%Z,b�c�dec.],f�Y�[�g�U�h�W�f�T�T�d�[�g�Zih�Z�Y�d�h^Z?a%U [�j
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Y�s†l�‡1U=c.].d�g�Z�h�ˆ‰c�d�YNc�d�],U�Š:f�T�T�d�u‹{;d�],T�f<h�d�u‹[/Z�[�g�f�k>d�u6],f�Y.{;Z�feh=Z�Y�sŒ[Ed�[Ag�U�h�W;b�W�Z

W%Z�ye\S•�Ž,••d�gi{;d=W%Z.a%f�[Ag�h�USh�s'Y�fEW�f�T�T�s�t=ˆ�U•Y�]�…�z/Z�f8c�d�g�f�T�|�Z�U�W�\�T�s�f8c.U�g�d�z/f�T�T�s�f

k‘Z�{�].d�k‘Z�|.f�g�s’d�g�T�d�[�Z.W�Z�[/\:{ “†”ƒ•;”;–�—�˜�™š–�›<œQ“v˜�™ . 
‡1f�[/k‘d�g�]�b•T�UOT�f�_AT�U�a�Z�g�fEW%\�T�d�fSh=U�],\�Z�] d�h=U�T�Z�fšg�U={�[Ed�T�d�k‘Z.a%f�[/{;d�uM[Ag�]�…�{�g<…%],s

z/]�…�c.c�Z�].d�h�d�{žc�d�g�f�T�|.Z�U�W%\�T�s�t6c.U�g�d�z/f�T�d�h�ˆ+d�T�ZŒc�],f�Y.[�g�U�h�W%f�T�sŸk'f�T�\�y f�uJY�d=W�f�u

¡E¢Q£¥¤ƒ¦�§/¦�¨†¢�© ª ¨†¤ƒ«;¤;¬�¦�­�®G©/¤�¡E¢A© ¯G°,ª�±�²�³E´pµ�°,¶�²�·6¸�¹šº�² ³/°,»�¯�¶�µ�¶�ª�¼½³+¾;²�·‘º%¿�µ�¾;³/²�·

·‘ª�¾�°.²�·‘ª�À.µ�Á�²�¯†²�ÂAÃ�°,À�»:¯"¾;²�·'º�²�³�Á�µ�¾;²�¶.Á�µ�Ä�¶�µ�°.²�¯�Å

 
Æ

²�³AÁ�»�¯i·‘ª�¾�°.²�·‘ª�À.µ�Á�²�¯i°,ª�±�²�³E´pµ�°,ÇÈ¾;²�¶.Á�µ�Ä�¶�µ�°,¶ ²�ÄI¾�Ãƒ¿�É�Á<Ã�°,ÇÈ²�ÂAÃ�°,À.»8¯8Á=² °%Ê

´^²�º%¿%ª.Á�»=Ë+³wÃ%Ë�²�Â/²pº.°,µ�³/³/²�¯�»=¶�ª,ÌeÍ�¸

Æ'ÎpÏ

º.°,µ�Ð�³AÁ�»�¯�¿�µ�¶ Ñ�Òv¯=ª�Ð�»�·‘ª�ª�±‘Ó=Óv°.²�Ð�²�¯�Ô�¯"Á�²�·

Õ

ª�³A¿�µeº�²�Ð’±QÐ�²�°.²�¯�Ç�·'ª‹°,»�³�Á�µ�¶�ª,Ì;·‘ª

— Ö

Ñ=Ômº�²�ÐOº�²�°,»�×:µ�¶�¶�Ç�·'ª

— Ö�Ø

Í•ª.±BÙ=Ò ªNÙ�Ú

°.²�Ð�²�¯"³E²�²�Á�¯�µ<Á�³�Á�¯=µ�¶�¶�²

Ï

Å

 
Û

²�·'º%¿%µ�¾�³‹·'ª�¾;°.²�·'ª�À.µ<Á�²�¯J°,ª.±�²�³E´1µ�°,ÇÜ±rÐ�²�°.²�¯�Ç�ËP°,»�³�Á�µ�¶�ª�ÄÝ²�ÂAÃ�°,À�»ž¯ž¸

Æ‘Î

º °,µ/Ð.³�Á�»�¯�¿�µ�¶•Ð.¯�Ã%·ÞÌ ¡E¢Q£¥¤ƒ¦�§/¦�¨†§Q£¥¤

 — Aphanocladium album, Aspergill us niger
ªžÑ

¨†¤ƒ«;¤;¬�¦�­�£�¤G¬�§<ßQ¨v­�£�¤ ¯�ª�Ð�»=·'ª

— Acremonium roseum, Penicilli um verruculosum, Sty-
sanus stemonites, Trichothecium roseum

Ô‰³/²�³�Á�»�¯�ª�¯�àeª�·'ª6Ù�Ú�Å Ù3áÈ²�Á

Õ

ª�³w¿%»•¯�Ç'Ð�µE¿�µ ¶�Ê

¶�Ç�Ë�Å1¹•°,ª.±�²�³/´1µ�°,¶�²�·â³AÃ,ã�³AÁ�°,»�Á�µä¸

Æ Î

º�²�Ð•º�²�°,»�×:µ�¶�¶�²�Äå¾;²�°,¶�µ<¯=²�Ä•³�ª�³AÁ�µ�·‘²�Ä

²�ÂAÃ�°,À�»G¯�³�Á�°,µ

Õ

»�¿,²�³/ÉGÓ ¡E¢r£¥¤�¦�§�¦�¨v§

 — Acremonium strictum, Aspergill us tamarii
ª3Ù

Ö

¨†¤ƒ«;¤;¬�¦�­�®p¬�§<ßQ¨v­�® ¯�ª�Ð�²�¯^ÍæÑ�Ù�Å ç�á

Ï

— Acremonium roseum, Alternaria solani, A. tenuis-
sima, Aspergill us repens, A. versicolor, Botrytis cinerea, Cladosporium cucumerinum, Mu-
cor hiemalis, Penicilli um decumbens, Rhizopus stolonifer var. stolonifer, Sclerotinia scle-
rotiorum, Stysanus stemonitis, Ulocladium consortiale

Å�èBã�éeª�Ë ¡E¢r£¥¤�¦�§�¦�¨v¢�© ¯O°,ª.± ²�Ê

³E´pµ�°,¶�²�·•³AÃ,ã�³�Á�°,»�Á�µ1¸

Æ'Î

²�ÂAÃ�°,À.»G¶�µp¯=Ç>Ì�¯�¿%µ�¶�²�Ô�»G¾

Õ

ª�³A¿;Ã ¨†¤ƒ«�¤ƒ¬�¦�­�®G¬�§<ß ¨†­�® ¯ ª�Ê

Ð�²�¯1²�Á�¶�²�³/ª,¿%ª�³/É

Acremonium roseum
ª

Stysanus stemonitis
Å�¹�³E²�³�Á�»�¯=µ„°,ª.±�²�³E´1µ�°,¶�²�Ä

·‘ª�¾;²;ã�ª�²�Á�Ç6º�²�Ð�±rÐ�²�°.²�¯=Ç�·'ª?°,»=³�Á�µ�¶�ª.Ì;·'ª8¯p¸

Æ'Î

¯=³AÁ�°,µ

Õ

»�¿%²�³�ÉBÙ=êpº�²�Á�µ�¶�À.ª�»�¿�É�¶�Ç�Ë

º.»�Á�²�Â/µ�¶�²�¯?Í•Ó=Ú�Å Ñ.á

Ï

— Alternaria solani, A. tenuissima, Botrytis cinerea, Cladosporium 
cucumerinum, Curvularia subulata, Fusarium oxysporum f. sp. cucumerinum, F. solani, 
Rhizopus stolonifer var. stolonifer, Ulocladium consortiale, Verticilli um alboatrum

Å ë1ì

í;î�ï,ð�ñ�î;ò�ó.ô�õ=ñ�ö>î�÷

ì

î�ð�øOù�î�ï,õ�ú:ñ�ð�ð�ø�û+ï,õ=ü�ô�ñ�ð�ó�÷eý=ø'þ.ñEÿ%ñ�ð�î����+ù�î�ô�ñ�ð��.ó�õ�ÿ���ð�îBù.õ�ô î	�


/ñ�ð�ð�ø�û„ö'ó�í;ï.î�ö'ó��.ñ<ô�î�ý���
���� ����� — Alternaria alternata, A. solani, A. tenuissima, Botry-
tis cinerea, Cladosporium cucumerinum, Curvularia lunata, Fusarium oxysporum f. sp. 
cucumerinum, F. solani, Myrothecium verrucaria, Rhizoctonia solani, Rhizopus stolonifer 
var. stolonifer, Sclerotinia sclerotiorum, Ulocladium consortiale, Verticilli um alboatrum. 
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dium roseum, Mucor hiemalis, Myrothecium verrucaria, Stachybotrys alternans (I), Alter-
naria alternata, Penicilli um decumbens (II ), P. verruculosum (III ), Botrytis terrestris (IV). 
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13 5�687:9<;�=>;�?@6�A  — Aphanocladium album, Aspergill us repens (I, II ), Alternaria alternata, 
A. solani, Botrytis cinerea, B. terrestris, Mucor hiemalis, Penicilli um cyclopium, P. ver-
ruculosum, Acremonium roseum (I), Aspergill us niger (II ), A. strictum, A. tamarii  (II B

�

18 ?@9<C�9�D�;�E�FGD�=$H8?@E�F

&-�
)��'&

— Penicilli um citrinum, Verticilli um alboatrum (I, II ), 
Cladosporium cucumerinum, Sclerotinia sclerotiorum, Stysanus stemonitis (I—III ), Asper-
gill us versicolor (I, III ), Cladosporium herbarum (I, IV), Acremonium roseum, Rhizopus 
stolonifer var. stolonifer, Ulocladium consortiale (II , III ), Alternaria tenuissima (II—IV), 
Colletotrichum orbiculare, Myrothecium verrucaria (I), Penicilli um decumbens, 
P. dierckxii , P. glabrum (II ), Scolecobasidium terreum, Stemphylium botryosum (IV).  
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ternaria solani, A. tenuissima (I, III , IV), Cladosporium cucumerinum, Rhizopus stolonifer 
var. stolonifer (I, III ), Botrytis terrestris, Myrothecium verrucaria (I, IV), Curvularia lu-
nata (II , IV), Ulocladium consortiale, Verticilli um alboatrum (III , IV), Colletotrichum or-
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Tab.  2 — Similar ity between species assemblages of micromycetes in cucumber 
rhizosphere in containers and small volume hydroponics substata 

- .�/102.�3 4�5

 
/ Variants 

I II  III  IV Ia IIa III a 

II  0.62/ 44 X      
III  0.58/ 34 0.56/ 49 X     
IV 0.57/ 34 0.46/ 33 0.61/ 51 X    
Ia 0.82/ 57 0.49/ 35 0.58/ 42 0.68/ 51 X   
IIa 0.72/ 51 0.62/ 35 0.64/ 51 0.56/ 40 0.65/ 44 X  
III a 0.63/ 47 0.59/ 40 0.66/ 46 0.54/ 40 0.54/ 38 0.67/ 54 X 
IVa 0.66/ 47 0.52/ 32 0.56/ 43 0.55/ 37 0.63/ 41 0.50/ 33 0.49/ 36 
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I — ‘“’ II  — ” •U– III  — — ˜“™\š IV — › œž•\Ÿ  ¢¡)£�¤ ¥ ¦

§`¨|©`ª�© «­¬*®�¯�®�°�±³²�´ µ*¶�·�¸`¹�º`»*»*¼³½|¾ ¸�¿ À�Á�ÂPÃ&ÄEÅ�Æ*Ç È  

Numeric values: numerator — Sørensen’s coeff icient (Cs), denominator — Jaccard’s coeff i-
cient (Cj, %); I — compost, II — peat from elevated bog, III — peat slabs of dry pressing, IV — 
peat blocks of wet pressing; in rhizosphere of healthy and diseased (a) plants.   
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Tab.  3 — Sørensen’s coeff icients of similar ity between Fusarium species assemblages  
in rhizophere of healthy (I ) and diseased (II ) cucumber plants  
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SUMM ARY: The species composition of microfungi in rhizosphere of Cucumis 
sativus cultivated in spring greenhouses in experimental economy on Black Seaside, 
Krasnodar krai, Russia, was studied. Small volume artificial peat substrata (com-
post, peat from elevated bog, peat slabs, and peat blocks) were used for the experi-
ments. Fungi from rhizosphere were isolated by the method of soil dil utions. The 
species frequencies were evaluated according to Mirchink’s scale (1988): up to 30% 
— occasional, 30–50% — typical frequent, more than 50% — dominant species. Alto-
gether 61 species of conidi al fungi (Deuteromycota) and 1 species of Zygomycota were 
registered. The largest genera of microfungi were Penicilli um (12 species), Fusarium 
(10), and Aspergill us (7). Peat-based compost had the richest assemblage of species 
colonizing the rhizosphere: 45 and 40 species were encountered under healthy (H) 
and di seased by root rot (D) plants respectively. The numbers of species in other 
substrata were 30–34 (H) and 32–36 (D). In rhizosphere of healthy plants 18 species 
of potentiall y pathogenic fungi were registered. In rhizosphere of plants damaged 
by root rot the number of dominant and typical frequent species was higher. The 
comparison of assemblages of potentiall y pathogenic micromycetes showed some 
more high number of their species associated w ith di seased root system than 
healthy roots in all types of substrata except of compost. The variation in micromy-
cetes species composition in di fferent peat substrata is possibly explained by di ffer-
ent technologies of their producing. Rhizosphere assemblages of microfungi in-
clude a set of dominant and typical frequent species appropriate to most of studied 
types of substrata and to both undiseased and di seased plants — especiall y Aphano-
cladium album, Aspergill us niger, Botrytis cinerea, Fusarium oxysporum, F. solani, Mucor 
hiemalis, Penicilli um brevicompactum, and P. citrinum. 

(compil ed by edi tors) 

K ey w or d s: dominant species, micromycetes, peat substratum, root rot, Acre-
monium, Aphanocladium, Aspergill us, Botrytis, Cucumis, Fusarium, Penicilli um.    
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