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15.1 INTRODUCTION 

Th� s�i�nti�� �on��pt o� introduction h�s ���n us�� sin�� th� sixt��nth ��ntury. It origin�t�� �rom 
th� L�tin wor� o� th� s�m� �orm: introduction. Intro�u�tion is � purpos��ul hum�n ��tivity �im�� 
�t �ringing pl�nts (g�n�r�, sp��i�s, su�sp��i�s, v�ri�ti�s, �orms) un��r �ultiv�tion in � p�rti�ul�r 
n�tur�l-histori��l �r�� wh�r� th�y h�v� not pr�viously grown. A��ition�lly, th� t�rm m��ns �ring-
ing into �ultiv�tion pl�nts �rom th� in�ig�nous for�. Intro�u�tion is p�rt o� th� syst�m o� �ot�ni��l 
s�i�n��s. Institutions ���ling with this s�i�n�� �r� �ot�ni��l g�r��ns. Coll��tions o� living pl�nts 
th�t �r� grown in op�n ��l� �on�itions �n� in gr��nhous�s �n� us�� �or r�s��r�h �n� �or �rr�nging 
�ispl�ys �orm th� ��sis o� �ot�ni��l g�r��ns. Th� �un��m�nt�l n�tur� o� intro�u�tion li�s in stu�y-
ing th� ���ptiv� pro��ss�s th�t o��ur in pl�nts �t �ll l�v�ls o� li�� syst�ms, n�m�ly �rom �io�h�mi-
��l pro��ss�s to �h�ng�s in growth �n� ��v�lopm�nt rhythms. This pro��ss is r���rr�� to �s pl�nt 
���lim�tiz�tion; it �nsu�s in n�tur� �u� to glo��l �lim�t� �h�ng�s or wh�n pl�nts spr��� to n�w 

intro�u��rs mo��l this pro��ss, r��u�ing to � gr��t �xt�nt th� n�tur�l tim�s��l� th�t sp�ns g�ologi��l 

�im o� intro�u�tion. Pr��ti��l impl�m�nt�tion o� intro�u�tion l���s to th� �nri�hm�nt o� m�nkin� 

t�rritori�s. A��lim�tiz�tion t�k�s �n �xtr�m�ly long tim�. In intro�u�tion �xp�rim�nts, �ot�nists-

p�rio�s. Stu�ying th� pro��ss�s o��urring in pl�nts �uring th�ir ���lim�tiz�tion is th� �un��m�nt�l 
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with n�w us��ul pl�nts. Th� glo��l su���ss o� intro�u�tion provi��s �n opportunity to ov�r�om� 
th� worl� �oo� �risis. Th� sh�rp in�r��s� in th� pro�u�tivity o� �gri�ultur�l �rops th�t w�r� �r�� �y 
virtu� o� th� mo�iliz�tion o� th� worl� pl�nt r�sour��s m��� it possi�l� to ���omplish th� “Gr��n 
R�volution” in th� mi��l� o� th� tw�nti�th ��ntury �n� thus ���� hum�nity. Th� su���ss o� intro�u�-
tion �isprov�� th� grim pr��i�tions o� �n in�vit��l� �oo� �risis m��� �y M�lthus. Hung�r on E�rth 
is � so�i�l, not � �iologi��l, ph�nom�non th�t is possi�l� th�nks to th� progr�ss o� intro�u�tion. Th� 
in�xh�usti�ility o� intro�u�tion �ris�s �rom th� unlimit�� r�sour��s o� intr�sp��i�� �n� �orm �iv�r-
sity o� pl�nts in wil�li��. It only r�m�ins �or hum�nity to �xploit th� n�tur�l pot�nti�l o� th� pl�nt 
worl� to pr�v�nt �oo� �n� �nvironm�nt�l �ris�s �n� to provi�� th� popul�tion with s��� m��i�in�l 
�rugs. Th� innov�tiv�n�ss o� intro�u�tion ��v�lopm�nts shoul� �� r�v��l�� in int�gr�tion proj��ts 
�n� �onsist in �oth �ringing � n�w pl�nt into �ultiv�tion �n� in unlo�king its us��ul prop�rti�s. In 
Si��ri� �n� Russi�, with th�ir �xtr�m� �lim�ti� ���tur�s, th� s��r�h �or n�w �ultiv�t�� pl�nts �or 
m�ny s��tors o� th� n�tion�l ��onomy is not ov�r y�t. In th� tw�nty-�rst ��ntury, intro�u�tion is �s 
innov�tiv� �s physi�s �n� �h�mistry. 

In 1989, Bot�ni� G�r��ns Cons�rv�tion Int�rn�tion�l (BGCI) �ompil�� � list o� �h�r��t�risti� 
���tur�s �istinguishing � �ot�ni��l g�r��n �rom oth�r institutions. Th� list in�lu��s th� pr�s�n�� o� 
r�s��r�h �oll��tions; th� r�gistr�tion o� �oll��tions, whi�h provi��s ��t� ��out th� n�tur�l h��it�t o� 
sp��i�s; l���ling o� pl�nts; ����ssi�ility to visitors; �n� �n opportunity to p�r�orm r�s��r�h on th� 
pl�nt �oll��tions. Thus, th� ��si� o�j��t o� ��tivity in �ny �ot�ni��l g�r��n is �oll��tions; th� m�in 
m�tho�s �mploy�� in its work �r� �oll��ting �n� intro�u�ing n�w pl�nts. 

Bot�ni��l g�r��ns h�v� uniqu�, unp�r�ll�l�� opportuniti�s to unit� th� tr��ition�l t�xonomy �n� 
th� n���s o� �gri�ultur�, �or�stry, �n� m��i�in� �s w�ll �s th� stu�y �n� �ons�rv�tion o� �iologi��l 
�iv�rsity. 

Curr�ntly, th�r� �r� mor� th�n 2,200 �ot�ni��l g�r��ns in 153 �ountri�s o� th� worl�. Th� num-
��r o� �oll��tions in th�m v�ry �rom hun�r��s to �oz�ns o� thous�n�s o� t�x�. It is known th�t th�r� 
�r� mor� th�n 400 �ot�ni��l g�r��ns �n� ��n�rologi��l p�rks (�r�or�tums) in Europ�, ��out 200 
in th� USA, 150 within th� t�rritory o� th� USSR, �n� 107 in mo��rn Russi�. (Kuz�v�nov, 2013). 
Si��ri� �o�sts �ight l�rg� �ot�ni��l g�r��ns (Figur� 15.1). 

Th� Kuz��ss Bot�ni��l G�r��n is on� o� th� young�st �����mi� �ot�ni��l g�r��ns in Russi�. It 
w�s l�i� out on 28 D���m��r 1991 in th� south o� W�st�rn Si��ri� (K�m�rovo) �ov�ring �n �r�� o� 
186.3 h��t�r�s. 

15.2 THE LOCATION OF THE KUZBASS BOTANICAL GARDEN 

Th� sit� o� th� Kuz��ss Bot�ni��l G�r��n is on th� ��st�rn outskirts o� K�m�rovo; its �r�� is 186.3 
h��t�r�s. Th� t�rritory o� th� g�r��n is �on�n�� to th� foo� pl�in �n� th� �rst t�rr��� ��ov� th� 
foo� pl�in o� th� Tom. Th� ��solut� �l�v�tion o� th� riv�r sur���� v�ri�s �rom 117 to 132 m ��ov� 
s�� l�v�l. Th� soil �ov�r is r�pr�s�nt�� �y m���ow �h�rnoz�m gl�y soils, m���ow m�rsh soils, �n� 
�r�in�� po�zoli� soils. 

Th� �lim�t� is �ontin�nt�l: wint�rs �r� �ol� �n� protr��t��; summ�rs �r� short �n� w�rm. Th� 
�v�r�g� �nnu�l �ir t�mp�r�tur� is 0.9°C. Th� w�rm�st month is July with �n �v�r�g� t�mp�r�tur� 
o� +24.5°C. Th� �ol��st month is J�nu�ry with �n �v�r�g� t�mp�r�tur� o� –24°C. Th� r��or� �ol� 
m�ximum is –57°C. Th� �rst �utumn groun� �rosts �r� o�s�rv�� �rom 26 August to 14 S�pt�m��r; 
spring groun� �rosts �r� o�s�rv�� �rom 28 M�y to 11 Jun�. Th� �v�r�g� �rost-�r�� p�rio� is 110 ��ys. 
Autumn is short, with � r�th�r w�rm S�pt�m��r �n� �ol� O�to��r. By mi�-O�to��r, �ool t�mp�r�-
tur�s ��ov� z�ro gr��u�lly �h�ng� to �ol� t�mp�r�tur�s ��low z�ro. Nov�m��r is �ully in�lu��� in 
th� wint�r months with �n �v�r�g� �ir t�mp�r�tur� o� –9.7°C. Su�h �lim�ti� �on�itions �r� � signi�-
��nt o�st��l� to th� intro�u�tion o� pl�nts in th� Kuz��ss Bot�ni��l G�r��n. 
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FIGURE 15.1 Th� most signi���nt �ot�ni��l g�r��ns in Si��ri�: (1) Tomsk (th� Bot�ni��l G�r��n o� Tomsk 
St�t� Univ�rsity; (2) Novosi�irsk (C�ntr�l Si��ri�n Bot�ni��l G�r��n o� th� Si��ri�n Br�n�h o� th� RAS); 
(3) K�m�rovo (th� Kuz��ss Bot�ni��l G�r��n o� th� F���r�l R�s��r�h C�ntr� o� Co�l �n� Co�l Ch�mistry 
o� th� Si��ri�n Br�n�h o� th� RAS); (4–5) B�rn�ul (th� Bot�ni��l G�r��n o� Alt�i St�t� Univ�rsity; th� 
Bot�ni��l G�r��n o� th� Institut� o� Horti�ultur� o� Si��ri�); (5) Irkutsk (th� Bot�ni��l G�r��n o� Irkutsk St�t� 
Univ�rsity); Si��ri�n Br�n�h o� th� RAS); (7–8) Y�kutsk (Bot�ni��l G�r��n o� th� North-E�st�rn F���r�l 
Univ�rsity; Y�kutsk Bot�ni��l G�r��n o� th� Institut� o� Biologi��l Pro�l�ms o� th� Cryolithozon�” SB RAS). 

FIGURE 15.2 G�n�r�l vi�w o� th� Kuz��ss Bot�ni��l G�r��n. 
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FIGURE 15.3 Th� stru�tur� o� th� Kuz��ss Bot�ni��l G�r��n. 

15.3 BOTANICAL RESEARCH 

Bot�ni��l stu�i�s o� th� Kuz��ss �r�� h�v� h�� � ri�h history sin�� th� �ight��nth ��ntury; su�h 
outst�n�ing Russi�n �ot�nists �s I. Gm�lin (�ight��nth ��ntury), P. N. Krylov �n� V. V. R�v�r��tto 
(nin�t��nth ��ntury), �n� N. N. L�sz�zynski �n� V. P. S���lnikov (tw�nti�th ��ntury) work�� h�r�. 
Th� m�t�ri�ls o� �ot�ni��l �xp��itions �r� stor�� in th� h�r��ri� o� Mos�ow (MW), S�int P�t�rs�urg 
(LE), Tomsk (TK), �n� Novosi�irsk (NS). 

Pr�s�nt-��y r�s��r�h �on�u�t�� �y th� �ot�ni��l g�r��n st��� is �im�� �t stu�ying th� for� 
o� south�rn Si��ri�, in�lu�ing K�m�rovo O�l�st �n� K�z�khst�n. At pr�s�nt, foristi� r�s��r�h is 
�o�us�� on � thorough stu�y o� th� foristi� �omposition o� th� sp��i�lly prot��t�� n�tur�l �r��s 
(SPNA). A �ompl�t� inv�ntory o� th� for� o� th� K�m�rovo O�l�st w�s ��rri�� out. 

Th� Kuz��ss Bot�ni��l G�r��n h�s strong ti�s with K�z�khst�n wh�r� joint r�s��r�h ��nt�r�� on 
th� topi� “A stu�y o� �n��mi� pl�nts o� p�rti�ul�r foristi� r�gions o� K�z�khst�n �n� th� �r��tion 
o� � ��t���s� on th� h�r��rium �un�” h�s ���n r�p��t��ly p�r�orm�� in li�ison with th� joint-
sto�k �omp�ny “IRPH ‘Phito�h�mistry’” (Dir��tor G�n�r�l, A����mi�i�n o� th� N�tion�l A����my 
o� S�i�n��s o� th� R�pu�li� o� K�z�khst�n S. M. A��k�nov). S�i�ntists o� th� Kuz��ss Bot�ni��l 
G�r��n p�rti�ip�t�� in th� impl�m�nt�tion o� th� r�s��r�h gr�nt o� th� Ministry o� E�u��tion �n� 
S�i�n�� o� th� R�pu�li� o� K�z�khst�n �or 2018–2020 (No. AP05132458, “Mol��ul�r g�n�ti� �n�ly-
sis o� th� g�n� pools o� th� r�r� pl�nt sp��i�s popul�tions o� North�rn K�z�khst�n”) �s w�ll �s th� 
gr�nt o� th� Ministry o� E�u��tion �n� S�i�n�� o� th� R�pu�li� o� K�z�khst�n �or 2018–2020 (st�t� 
r�gistr�tion No. 0118R�00404; No. AP0513246, “R�s��r�h �n� prot��tion o� orn�m�nt�l �n� r�r� 
pl�nts o� th� Syr��ry�-Turk�st�n N�tur�l P�rk”). 

Th� Kuz��ss Bot�ni��l G�r��n h�s org�niz�� 26 �xp��itions to K�z�khst�n sin�� 2006: 11 
�xp��itions to th� �r�� o� th� K�z�kh Upl�n�s; 9 �xp��itions to th� Syr��ry� K�r�t�u �n� th� W�st 
Ti�n Sh�n; 3 to th� E�st K�z�khst�n r�gion (K�z�khst�n Alt�i, th� S�ur Mount�ins, �n� th� Z�ys�n 
B�sin); 3 to th� North K�z�khst�n r�gion; 2 �xp��itions to th� W�st K�z�khst�n r�gion; �n� 1 to th� 
Dzung�ri�n Al�t�u. I. A. Khrust�lyov�, O. A. Kupriy�nov, T. O. Str�lnikov�, �n� Yu. A. M�n�kov 
took �n ��tiv� p�rt in th�m. 

15.4 HERBARIUM 

Th� �m�rg�n�� o� th� Kuz��ss Bot�ni��l G�r��n H�r��rium is �sso�i�t�� with th� �rst �oll��tions 
�ss�m�l�� �y T. Y�. Buko in th� Kuzn�tsk Al�t�u in th� 1990s, tot�ling 1,500 sh��ts. 

At pr�s�nt, th� H�r��rium �ont�ins ��out 60,000 sh��ts. It �onsists o� �our s��tions: K�m�rovo 
r�gion, K�z�khst�n �n� C�ntr�l Asi�, Si��ri�, �n� Bryophyt�s. Th� H�r��rium w�s �nt�r�� into th� 
int�rn�tion�l ��t���s� In��x H�r��riorum un��r th� ��ronym KUZ. 
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Th� g�r��n h�s �oll��tions o� th� g�n�r� Stipa, Festuca, �n� Artemisia. Som� o� th� m�t�ri�ls 
w�r� ��posit�� �or stor�g� �y Si��ri�n �n� K�z�kh s�i�ntists: A. L. E��l, Yu.A. Kotukhov, N. N. 
L�sh�hinsky, V. P. Am�l�h�nko, O. M. M�slov�, D. V. Zolotov, �n� oth�rs. 

Th� s��tion “K�m�rovo r�gion” �ont�ins 19,654 h�r��rium sh��ts o� v�s�ul�r pl�nts th�t ��long 
to 1,584 sp��i�s, 548 g�n�r�, �n� 123 ��mili�s. Almost �ll st��� m�m��rs o� th� �ot�ni��l g�r��n 
����m� th� m�in �oll��tors: S. A. Sh�r�m�tov�, T. Y�. Buko (��out 7,000 h�r��rium sh��ts), A. 
N. Kupriy�nov (mor� th�n 4,000 sh��ts), A. L. E��l, Yu. A. M�n�kov (mor� th�n 2,000 sh��ts), 
Y�. A. Kuzmin�, T. O. Str�lnikov� (��out 1,500 sh��ts), L. A. Gorshkov�, I. A. Khrust�lyov�, 
G. I. Y�kovl�v�, O.A. Kupriy�nov (��out 1,000 sh��ts), Yu. V. Mors�kov�, D. V. Chusovly�nov 
(��out 500 sh��ts), V.N. B�rs�nyov�, O. V. B�rysh�v�, S. A. Sko�likov (mor� th�n 300 sh��ts), N.V. 
D�mi��nko, R. T. Sh�r�m�tov, D. A. Si�orov (mor� th�n 200 sh��ts), �n� oth�rs. 

Th� s��tion “K�z�khst�n �n� C�ntr�l Asi�” (KAZ) o� th� H�r��rium �ont�ins mor� th�n 20,000 
sh��ts o� ins�rt�� h�r��rium th�t �r� in�lu��� in th� m�in �oll��tion �un�. Most h�r��rium �oll��-
tions w�r� ��rri�� out �rom 1996 to 2019. At pr�s�nt, th�r� �r� h�r��rium m�t�ri�ls �rom nin� �r��s: 
Akmol� R�gion (Akmolinsk�y� O�l�st), Alm�ty R�gion (Alm�tinsk�y� O�l�st), Akto�� R�gion 
(Aktyu�insk�y� O�l�st), E�st K�z�khst�n R�gion (Vosto�hno-K�z�khst�nsk�y� O�l�st), J�m�yl 
R�gion, K�r�g�n�� R�gion, Kost�n�y R�gion, P�vlo��r R�gion, �n� Turkist�n R�gion. Th� h�r-
��rium �oll��tion o� K�z�kh sp��i�s w�s most int�nsiv�ly �nl�rg�� �rom 2010 to 2019. 

Th� s��tion “Si��ri�” o� th� H�r��rium h�s ��out 20,000 sh��ts �n� �ov�rs th� �r��s o� th� south 
o� W�st�rn �n� E�st�rn Si��ri�, Kh�k�ssi�, �n� Tyv�. 

Th� s��tion “Bryophyt�s” o� th� H�r��rium w�s put tog�th�r in 2005 �y A.Y�. Nozhinkov, PhD 
(Biol.). Th� �oll��tion o� �ryophyt�s �ompris�s 1,760 sp��im�ns o� moss�s �n� liv�rworts r�pr�-
s�nt�� �y 157 g�n�r� �n� 345 sp��i�s th�t w�r� �oll��t�� on th� t�rritory o� Si��ri� �n� K�z�khst�n 
(Sh�r�m�tov� �t �l., 2021�). 

A typi��l h�r��rium �ont�ins 64 t�x�: Ast�r�����: Artemisia (8), Galatella (1), Hieracium 
(1), Pilosella (1), Achillea (2), Rhaponticoides (1), �n� Cousinia (1); Bor�gin�����: Myosotis (1); 
C�ryophyll�����: Gypsophila (1); Euphor�i�����: Euphorbia (1); Po�����: Agrostis (1), Agrotrigia 
(2), Elymotrigia (7), Ely��s (5), �n� Stipa (19); R�nun�ul�����: Pulsatilla (1), Ranunculus (3), �n� 
Thalictrum (2); �n� Ros�����: Potentilla (1). 

Th� H�r��rium �r��t�� th� int�gr�t�� in�orm�tion syst�m titl�� th� Kuz��ss Digit�l H�r��rium, 
whi�h m��� it possi�l� to ��quir� th� most in-��pth s�i�nti�� in�orm�tion ��out th� r�gion�l for� 
�iv�rsity �n� �on�u�t its �o�um�nt�tion in �igit�l �orm in ���or��n�� with th� st�n��r�s o� glo��l 
in�orm�tion ��t���s�s. Th� r�s��r�h p�rmitt�� th� g�n�r�liz�tion o� �ll �v�il��l� ��t�; th� �oll��-
tions provi��� insight into th� ��tu�l �iv�rsity o� th� for� o� K�m�rovo O�l�st. Th� st�t� o� th� �ol-
l��tions in th� Kuz��ss muni�ip�liti�s w�s ��t�rmin��, �n� thos� �r��s wh�r� ���ition�l r�s��r�h 
w�s n���ss�ry (�lin� spots) w�r� i��nti���. Th� ��t� o�t�in�� �rom th� t�xts o� origin�l l���ls �n� 
th� g�ogr�phi��l �oor�in�t�s o� th� �r��s wh�r� th� pl�nts w�r� �oll��t�� (r�f��t�� �l��troni��lly 
on m�ps) will �llow r�s��r�h�rs to �ompil� �ompl�t� lists r�l�t�� to in�ivi�u�l �istri�ts o� K�m�rovo 
O�l�st �utom�ti��lly. 

15.5 RESULTS OF BOTANICAL RESEARCH 

In th� tw�nty-�rst ��ntury, �ot�ni��l r�s��r�h p�r�orm�� �y KuzBG st��� m�m��rs is progr�ss-
ing to �un��m�nt�lly n�w p�rsp��tiv�s o� un��rst�n�ing �n� g�n�r�lizing pr�viously o�t�in�� �n� 
���umul�t�� m�t�ri�ls. Th� num��r o� pu�li��tions ��vot�� to th� issu�s o� stu�ying th� K�m�rovo 
O�l�st v�g�t�tion �ov�r h�s signi���ntly in�r��s��. Th� num��r o� h�r��rium �oll��tions �rom �i�-
��r�nt Kuz��ss �istri�ts h�s in�r��s�� �r�m�ti��lly sin�� th� ��ginning o� th� tw�nty-�rst ��ntury 
th�nks to th� �xp��ition�ry r�s��r�h pursu�� �y KuzBG st��� �uring th� �xp��itions org�niz�� in 
�oll��or�tion with s�i�ntists �rom th� C�ntr�l Si��ri�n Bot�ni��l G�r��n o� th� Si��ri�n Br�n�h o� 
th� Russi�n A����my o� S�i�n��s �n� Tomsk St�t� Univ�rsity (A. L. E��l, N. N. L�sh�hinsky, V. A. 
Ch�ryomyshkin�, O. Yu. Pis�r�nko, N.V. M�kunin�, N. V. Sh�h�gol�v�, A. A. Zv�r�v, A. V. Klimov, 
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G. I. Y�kovl�v�, �n� oth�rs). In th� l�st 20 y��rs, �vi��n�� o� mor� th�n 150 n�w sp��i�s not �oun� in 
Kuz��ss ��rli�r h�s ���n provi���, �n� ��t� ��out n�w lo��tions o� r�r� pl�nts h�v� ���n o�t�in��. 
A��ition�lly, th� sp��i�� ���tur�s o� r�r� sp��i�s popul�tions h�v� ���n stu�i��; th� �i�liogr�phy o� 
r�s��r�h p�p�rs on for� �n� v�g�t�tion h�s in�r��s�� �y mor� th�n 350 pu�li��tions (Sh�r�m�tov� 
�t �l., 2021�). 

Th� Black Data Book o� Siberian Flora (2016) w�s pu�lish�� on th� ��sis o� joint �ot�ni��l 
r�s��r�h p�r�orm�� in �oll��or�tion with oth�r Si��ri�n �ot�nists. This monogr�ph provi��s th� 
�rst �onsoli��t�� ��t� on inv�siv� pl�nts in th� t�rritory o� Si��ri�. It in�lu��s 58 high�r v�s-
�ul�r pl�nts, whi�h �r� ��v�ntiv� �or th� lo��l for� �n� pos� �n ��onomi� �n� �nvironm�nt�l 
thr��t. Th� morphologi��l ��s�ription provi��� �or ���h pl�nt is suppl�m�nt�� with th� history 
o� th� sp��i�s n�tur�liz�tion in Si��ri�. In ���ition, � �istri�ution m�p with th� �ss�ssm�nt o� 
its �ggr�ssiv�n�ss is �r��t��. D�t� on th� �iology �n� ��ology o� su�h pl�nts �r� suppli��. Th� 
monogr�ph �xplor�s th� �ons�qu�n��s o� th�ir intro�u�tion �n� possi�l� pr��ti��l �ppli��tions. 
Th� ��t� o�t�in�� �or Si��ri� �or th� �rst tim� m�k� it possi�l� to un��rst�n� th� �ons�qu�n��s o� 
hum�n ��onomi� ��tivity �s w�ll �s th� �istri�ution, ��un��n��, �n� num��r o� inv�siv� sp��i�s, 
th�ir r�pro�u�tion, �n� th� r�t� o� �istri�ution. Th� �ook propos�s r��omm�n��tions �or �ur�-
ing th� spr��� o� th�s� pl�nts �n� outlin�s pr�v�nt�tiv� m��sur�s th�t ��n �� ��opt�� to �om��t 
inv�siv� sp��i�s. 

Th� monogr�ph The River Tom Basin (Floristic and Physiographic Speci�c Features) (2020) �y 
S. A. Sh�r�m�tov� �n� R. T. Sh�r�m�tov is th� most signi���nt foristi� g�n�r�liz�tion o� num�rous 
�ot�ni��l stu�i�s p�r�orm�� in th� t�rritory o� K�m�rovo O�l�st. Th� �ook pr�s�nts th� r�sults o� 
15 y��rs o� foristi� r�s��r�h. Th� prim�ry purpos� o� th� monogr�ph w�s to �ss�ss �n� �omp�r� th� 
�urr�nt st�t� �n� tr�n�s in th� ��v�lopm�nt o� th� for� o� th� Riv�r Tom ��sin ��s�� on th� ��sin 
�ppro��h. Th� �uthors su�st�nti�t� th� us� �n� �ppropri�t�n�ss o� th� ��sin �ppro��h �or �omp�r�-
tiv� foristi� r�s��r�h. 

Th� r�sults o� �ot�ni��l r�s��r�h in th� t�rritory o� K�z�khst�n �r� pr�s�nt�� in num�rous pu�li-
��tions �n� monogr�phi� r�vi�ws: A guide to plants o� Karkaraly National Park (Kupriy�nov �t �l., 
2008); A guide to vascular plants o� Bayanaul National Park (Kupriy�nov �t �l., 2013); The fora o� 
Burabay National Park (Sult�ng�zin� �t �l., 2014); The foristic diversity o� Boralday (Kupriy�nov 
�t  �l., 2017�); Pyrogenous successions in the pine �orests o� the Kokshetau Uplands a�ter �res 
(Sult�ng�zin� �t �l., 2017); The fora o� the Big Ulutau (Kupriy�nov �t �l, 2017�); A compendium 
o� the fora o� the Kazakh Uplands (Kupriy�nov, 2020); �n� “R�r� pl�nt sp��i�s o� North�rn 
K�z�khst�n” (Sult�ng�zin� �t �l., 2020). H�r��rium �oll��tions s�rv�� �s th� ��sis �or th� ��s�rip-
tion o� n�w sp��i�s �rom th� t�rritory o� K�z�khst�n: Achillea × kasakhstanica Kupr. �t Ali��kov, 
A. kamelinii Kupr., A. tianschanica Kupr. �t Kul�min, Artemisia saurense Kupr. Rhaponticoides 
zaissanica Kupr., A.L. E��l �t Khrust�l�v�, Cousinia × pavlovii Kupr., L�sh�hinskiy �t A.L. E��l. 

15.6 CREATION OF COLLECTIONS AND DISPLAYS 

At pr�s�nt, s�i�nti�� �oll��tions �n� �ispl�ys �omprising 1,630 sp��i�s �r� �ss�m�l�� in th� 40-h��t-
�r� �r�� o� th� �ot�ni��l g�r��n. Th� sp��i�s in�lu�� m��i�in�l pl�nts – 157 sp��i�s. Coll��tions 
o� th� g�n�r� Lilium L. – 190 sp��i�s �n� v�ri�ti�s; Hemerocallis L. – 80 sp��i�s �n� v�ri�ti�s; 
Hosta T�tt – 65 sp��i�s �n� v�ri�ti�s; Allium L. – 66 sp��i�s, Bergenia Mo�n�h – 37 t�x�; Astilbe 
H�milt. – 21 sp��i�s �n� v�ri�ti�s; Paeonia L. – 50 sp��i�s �n� v�ri�ti�s; Iris L. – 40 sp��i�s �n� 
v�ri�ti�s; Phlox – 40 sp��i�s �n� v�ri�ti�s; Salix L. – 122 sp��i�s, hy�ri�s, �n� v�ri�ti�s; Syringa 
L. – 33 sp��i�s �n� v�ri�ti�s. A �oll��tion o� th� n�tur�l for� o� – 504 sp��i�s, r�r� �n� �n��ng�r�� 
pl�nts – 75 sp��i�s, th� �r�or�tum – 150 sp��i�s. 

Th� �rst �ispl�y, “Syst�m�tikum,” w�s �r��t�� in 2005. It �ims to ��monstr�t� n�tur�l for� 
pl�nts, m�inly �rom th� south o� Si��ri�, �n� to �ss�ss th� prim�ry intro�u�tion o� wil� pl�nts in 
�ultiv�tion. Pl�nts �r� �rr�ng�� in � syst�m�ti� or��r in ���or��n�� with A. T�kht�j�n’s syst�m. 
In tot�l, mor� th�n 450 sp��i�s o� th� n�tur�l for� o� th� south o� W�st�rn Si��ri� w�r� pl�nt�� in 
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th� �ispl�y. Th� Kuz��ss Bot�ni��l G�r��n �r��t�s su�h �on�itions �or pl�nts th�t �r� �s �los� �s 
possi�l� to th�ir n�tur�l h��it�ts. Th� �oll��tion o� n�tur�l for� pl�nts ��lights visitors �n� st��� 
with �ontinuous fow�ring throughout th� growing s��son. Erythronium sibiricum (Fis�h. �t M�y.) 
Kryl., Tulipa patens C. Ag�r�h �x S�hult. & S�hult. �., Adonis vernalis L., Brunnera sibirica St�v�n, 
�n� oth�rs st�rt �looming in mi�-April. Allium microdictyon Prokh., Bupleurum longi�olium ssp. 
aureum (Fis�h. �x Ho��m.) So�), Linum perenne L., �n� oth�rs �loom in Jun� �n� July. Sanguisorba 
o��cinalis L., Eryngium planum L., �n� oth�rs �loom in August. 

Th� �poth���ry g�r��n o� th� Kuz��ss Bot�ni��l G�r��n w�s l�i� out in 2006 �n� �ov�rs �n 
�r�� o� 0.9 h��t�r�s. Its purpos� is to r�f��t th� �iv�rsity o� wil�-growing �n� �ultiv�t�� o���i�l 
m��i�in�l pl�nts in K�m�rovo O�l�st �s �ully �s possi�l� �n� to �pply th� grown m�t�ri�l in th� 
��u��tion�l pro��ss �t s�hools �n� univ�rsiti�s �s w�ll �s in r�s��r�h. At pr�s�nt, th� �oll��tion o� 
m��i�in�l pl�nts �ompris�s mor� th�n 150 sp��i�s (�ur�t�� �y I. N. Y�gorov�). Pl�nts in th� �ispl�y 
�r� �rr�ng�� in groups ��p�n�ing on th� �ont�nt o� �iologi��lly ��tiv� su�st�n��s, in�lu�ing pl�nts 
�ont�ining vit�mins, t�rp�noi�s, �itt�rn�ss, polys���h�ri��s, s�ponins �n� phyto���yson�s, ��r�i�� 
gly�osi��s, simpl� ph�nols �n� ph�nol gly�osi��s, ph�nylprop�noi�s �n� lign�ns, �nthr���n� ��riv-
�tiv�s, t�nnins, f�vonoi�s, �oum�rins �n� �hromon�s, �lk�loi�s, �n� �iologi��lly ��tiv� su�st�n��s 
o� v�rious groups. Th� �poth���ry g�r��n h�s ���om� � pl�t�orm �or ��u��tion�l �n� outr���h 
��tiviti�s �s vo��tion�l �n� univ�rsity stu��nts h�v� th�ir int�rnships h�r�. 

Th� g�r��n o� topi�ry �orms w�s �r��t�� in 2007 �n� �ov�rs �n �r�� o� 1 h��t�r�. It �ims to ��m-
onstr�t� th� pot�nti�l o� �lipping woo�y pl�nts �n� pl�nt pl�sti�ity un��r syst�m�ti� �lipping �on�i-
tions (�ur�t�� �y O. O. Vronsk�y�). This p�rt o� th� �ot�ni��l g�r��n �lw�ys �ttr��ts �n� surpris�s 
visitors with its v�ri�ty o� options �or sh�ping Si��ri�n pl�nts. 

O. O. Vronsk�y� �r��t�� � �oll��tion o� lili�s �n� ��y lili�s in 2008. It �ompris�s 190 sp�-
�i�s �n� v�ri�ti�s o� lili�s (Lilium L.) �n� 80 sp��i�s �n� v�ri�ti�s o� ��y lili�s (Hemerocallis L.). 
Th� ph�nologi��l sp��tr� �n� th� fow�ring tim� o� sp��i�s �n� v�ri�ti�s o� th� g�nus Lilium, th� 
�iomorphologi��l p�r�m�t�rs o� v�g�t�tiv� org�ns (shoot h�ight, num��r o� fow�rs in �n infor�s-
��n��, �i�m�t�r o� fow�rs), th� fow�ring �ur�tion o� on� fow�r, �n� infor�s��n�� w�r� stu�i��. 
An �ss�ssm�nt o� �oth th� ���or�tiv� in�i��tors o� sp��i�s �n� v�ri�ti�s �s w�ll �s th� prosp��ts o� 
th� intro�u�tion o� som� v�ri�ti�s w�s un��rt�k�n. Th� in�i��tor rol� o� th� ��si� pigm�nts o� th� 
photosynth�ti� �pp�r�tus (�hlorophyll � �n� �, ��rot�noi�s) in th� l��v�s o� lily sp��i�s �n� v�ri�ti�s 
in �i���r�nt v�g�t�tion ph�s�s w�s r�v��l�� to ��t�rmin� th�ir r�sist�n��. 

A �oll��tion o� willows (Salix L.). w�s put tog�th�r in 2010 (�ur�t�� �y O. O. Vronsk�y�, PhD, 
Biol.). Th� rol� o� willows in so�t l�n�s��ping �n� pl�nting gr��n�ry in Si��ri�n �iti�s �n� towns is 
signi���ntly ��littl��. Th� Kuz��ss Bot�ni��l G�r��n hol�s � uniqu� �oll��tion tot�ling ��out 120 
�orms, v�ri�ti�s, �n� sp��i�s o� th� g�nus Salix L. 

Alliums grow on �lmost �ll �ontin�nts. Th� g�nus is �h�r��t�riz�� �y �n �m�zing v�ri�tion in 
th� fow�r sh�p�s, �olors, �n� siz�s. Flow�rs �r� �rr�ng�� in glo�ul�r, �on�-sh�p��, um��ll�t�, �n� 
p�ni�l� infor�s��n��s. Th�y �i���r in fow�ring tim� �n� �ur�tion �n� �r� low-m�int�n�n�� pl�nts. 
Thus, �lliums �r� �n �ttr��tiv� option �or novi�� g�r��n�rs. N�v�rth�l�ss, this sp��i�s is not in 
��m�n� with fow�r grow�rs �n� l�n�s��p�rs. Th� �llium �oll��tion (�ur�t�� �y A. Y�. Nozhinkov) 
�ompris�s 56 sp��i�s. Th� �oll��tion �ims to ��monstr�t� th� v�ri�ty o� Allium sp��i�s �n� �orms 
�s w�ll �s th�ir us�s in l�n�s��p� ��sign. Th� �oll��tion in�lu��s sp��i�s with high ���or�tiv� 
qu�liti�s: Allium caeruleum P�ll., Allium schoenoprasum L., Allium sphaerocephalon L., Allium 
cristophii Tr�utv., �n� oth�rs. 

Th� �oll��tion o� th� Paeonia L. v�ri�ti�s �n� sp��i�s ��t�s ���k to 2008 �n� 45 v�ri�ti�s r�sis-
t�nt to Si��ri�n w��th�r �on�itions. Th� pl�nting m�t�ri�l w�s provi��� �y th� Alt�i Bot�ni��l 
G�r��n. In su�s�qu�nt y��rs, it w�s �nri�h�� with th� v�ri�ti�s �rought �rom th� R�s��r�h Institut� 
o� Horti�ultur� o� Si��ri� n�m�� ��t�r M. A. Lis�v�nko (B�rn�ul) �n� �m�t�ur fow�r grow�rs’ 
priv�t� �oll��tions. 

Th� KuzBG �oll��tion o� th� g�nus Paeonia L. �urr�ntly hol�s 45 v�ri�ti�s th�t v�ry in th� fow�r 
stru�tur� �n� sh�p�. J�p�n�s� p�oni�s h�v� v�ry unusu�l fow�rs. Th�y ��n op�n quit� ��sily �n� 
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FIGURE 15.4 Expositions �n� �oll��tions o� th� �ot�ni��l g�r��n: (1) �xposition o� m��i�in�l pl�nts; 
(2) �oll��tion o� Lilium L. sp��i�s; (3) �xposition o� th� Salix L. sp��i�s; (4) sist�m�ti�um; (5) �xposition o� 
topi�ry �orms. 

qui�kly. A��ition�lly, most ���uti�ul fow�r �rr�ng�m�nts ��n �� m��� with th�m. J�p�n�s� p�oni�s 
�r� highly �rost r�sist�nt in th� �on�itions o� th� south o� Si��ri�. 

Th� phlox �oll��tion w�s r�stor�� in 2016 on th� initi�tiv� o� T. A. Sukov�titsin�. Th� pri�� o� 
th� �oll��tion is th� ol� v�ri�ti�s �r��t�� �t th� ��ginning o� th� tw�nti�th ��ntury: Europ� (1910), 
Viking (1914), S�hn��pyr�mi�� (1918), �n� m�ny oth�rs. Th� v�ri�ty Europ� ��longs to th� wi��-
spr��� Contin�nt�l S�ri�s �r��t�� �y P�tz�r. It is r�sist�nt to �is��s�s �n� p�sts. Th� v�ri�ty is 
���or�tiv� – no won��r it h�s ���n in ��m�n� �or 100 y��rs. 

Moss g�r��ns �r� �lit� �ispl�ys in �ot�ni��l g�r��ns. Th� moss g�r��n o� th� S�ih�-ji T�mpl�, 
whi�h w�s l�i� out �y th� ��mous J�p�n�s� g�r��n�r Mus� Sos�ki in th� mi��l� o� th� �ourt��nth 
��ntury, is th� gol� st�n��r� o� sophisti��tion �n� �l�g�n��. Th� KuzBG Moss G�r��n w�s l�i� out 
in 2015 (�ur�t�� �y Dr. A. Y�. Nozhinkov). 

15.7 BIODIVERSITY CONSERVATION 

Bio�iv�rsity �ons�rv�tion is th� �oun��tion �or hum�nity’s h��it�t. All m�nkin� striv�s �or sus-
t�in��l� ��v�lopm�nt, �ut it ��nnot �� support�� without pr�s�rving th� �ntir� �ompl�x o� for�l 
�iv�rsity �s it pl�ys th� rol� o� � �u���r in th� noosph�r�–�iosph�r� int�r��tion. On� o� th� m�in 
t�sks th� Kuz��ss Bot�ni��l G�r��n ����s is �io�iv�rsity �ons�rv�tion (Glo��l Str�t�gy �or Pl�nt 
Cons�rv�tion, 2011–2020; Str�t�gy �n� A�tion Pl�n, 2014). 

15.7.1 EX SITU conServation oF plantS 

Th� Conv�ntion on Biologi��l Div�rsity (1992) i��nti��s two m�in w�ys to �ons�rv� th� �l�m�nts o� 
�io�iv�rsity. Ex situ m�n�g�m�nt m��ns o��-sit� �ons�rv�tion o� pl�nts, th�t is, outsi�� th�ir n�tur�l 
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h��it�ts. Arti�l� 8 o� th� Conv�ntion st�t�s th�t wh�n � signi���nt ��v�rs� imp��t on �iologi��l 
�iv�rsity is �st��lish��, gov�rnm�nt �g�n�i�s sh�ll r�gul�t� �n� �ontrol th� r�l�v�nt pro��ss�s �n� 
��t�gori�s o� ��tiviti�s. Th� rol� o� �ot�ni��l g�r��ns in ex situ m�n�g�m�nt ���om�s str�t�gi� �s it 
is only possi�l� to s�v� popul�tions o� r�r� �n� �n��ng�r�� pl�nts, stu�y th�ir �iology, �n� �nsur� 
th� pr�s�rv�tion o� popul�tions in su�h g�r��ns. 

Wh�n ��signing � n�w �o�l ��posit, it is m�n��tory to p�r�orm � pr�-��sign stu�y o� th� t�r-
ritori�s to i��nti�y r�r� �n� �n��ng�r�� sp��i�s. In ��s� su�h pl�nts �r� �is�ov�r��, th� Kuz��ss 
Bot�ni��l G�r��n �ommits to pr�s�rving th� r�s�rv� p�rt o� th� popul�tions in th� G�r��n t�rritory 
(Kupriy�nov �t �l., 2017�). This m�tho�ology w�s r�f��t�� in Str�t�gi�s �or �io�iv�rsity �ons�rv�-
tion in poli�i�s �n� in progr�ms �or th� ��v�lopm�nt o� th� �n�rgy s��tor in Russi� �n� �lso in th� 
Unit�� N�tions D�v�lopm�nt Progr�mm�s (Kupriy�nov �t  �l., 2017�). At pr�s�nt, th� �ollowing 
popul�tions o� r�r� �n� �n��ng�r�� pl�nts o� south�rn Si��ri� �r� �ons�rv�� in th� �ot�ni��l g�r��n: 
Adonis villosa L����., Allium vodopjanovae Fri�s�n, Astragalus �ollicularis P�ll., Epipactis hel-
leborine (L.) Gr�ntz, Erythronium sibiricum (Fis�h. �t C.A. M�y.) Kryl., Gypsophila patrinii S�r., 
Linum perenne L., Stipa pennata L., Thymus marschallianus Will�., �n� Ziziphora clinopodioides 
L�m. (Klimov� �t �l., 2021). 

15.7.2 IN SITU conServation oF plantS 

Th� mo��rn th�ory o� �io�iv�rsity �ons�rv�tion is ��s�� on th� ��or�gion�l �ppro��h. A �on��rt�� 
���ort o� � gr��t num��r o� sp��i�lists unit�� �y th� Worl� Wi�� Fun� �or N�tur� r�sult�� in i��n-
ti�ying 200 ��or�gions with high �iologi��l �iv�rsity. Th�y �r� k�y to glo��l �io�iv�rsity �ons�r-
v�tion. This progr�m w�s ��ll�� Glo��l-200. Th� Kuz��ss Bot�ni��l G�r��n took �n ��tiv� p�rt 
in th� impl�m�nt�tion o� th� WWF proj��t “Ensuring long-t�rm �io�iv�rsity �ons�rv�tion in th� 
Alt�i-S�y�n ��or�gion.” A.N. Kupriy�nov w�s th� s�i�nti�� ��itor o� th� monogr�phs A System 
o� Specially Protected Areas in the Altai-Sayan Ecoregion (K�m�rovo, 2001) �n� Biological 
Biodiversity o� the Altai-Sayan Ecoregion (K�m�rovo, 2003). 

Th� n���ssity to i��nti�y th� most import�nt �ot�ni��l sit�s in Europ� (k�y �ot�ni��l t�rritori�s) 
w�s pro�l�im�� �t th� �rst �on��r�n�� o� th� pu�li� Europ��n org�niz�tion Planta Europa (Fr�n��) 
in 1995 (An��rson, 2003). Th� only proj��t to i��nti�y k�y �ot�ni��l t�rritori�s in Russi� w�s �on-
�u�t�� in K�m�rovo O�l�st. This pro��ss w�s ����l�r�t�� signi���ntly ��t�r Plantli�e International 
����m� involv�� in th� work. This wil� pl�nt �ons�rv�tion �h�rity �n�n��� �xp��ition�ry r�s��r�h 
in 2007–2008 within th� �r�m�work o� th� proj��t “A Str�t�gy �or th� Cons�rv�tion o� Pl�nts in th� 
Alt�i-S�y�n E�or�gion.” Tw�nty-on� k�y �ot�ni��l t�rritori�s (KBT) th�t �r� o� p�r�mount impor-
t�n�� �or pl�nt �ons�rv�tion in Kuz��ss w�r� i��nti��� in K�m�rovo O�l�st. Th� KBT lo��tions, 
th� m�in typ�s o� h��it�ts, uniqu� pl�nt sp��i�s, �n� v�g�t�tion typ�s r�quiring �ons�rv�tion �n� 
monitoring w�r� sp��i��� in ���or��n�� with th� �rit�ri� �omplying with th� Glo��l Str�t�gy �or 
Pl�nt Cons�rv�tion (Buko �t �l., 2009). 

Th� �ot�ni��l g�r��n h�s propos�� �n� �r��t�� s�v�n r�gion�l z�k�zniks (n�tur� r�s�rv�s) 
in K�m�rovo O�l�st sin�� 2012 (th� Ar�h�k�ssky Ri�g�, th� B��h�tsky Hills, K�r�k�nsky, th� 
Kokuiskoy� Sw�mp, R�li�t, th� Lu�hsh�vo Uv�ly, Th�i�on) �n� two �ot�ni��l n�tur� monum�nts 
(Artysht� �n� th� Kost�nkovsky Ro�ks). A list o� prosp��tiv� n�tur�l �r��s w�s pr�p�r�� �t th� 
sugg�stion o� th� Kuz��ss Bot�ni��l G�r��n �t th� ��ginning o� 2019. Th� list in�lu��� 16 sit�s �or 
�r��ting sp��i�lly prot��t�� n�tur�l �r��s (SPNA). Th� in�lusion o� n�w �r��s in th� r�gion�l SPNA 
syst�m will in�r��s� th� �r�� �y 165,000 h��t�r�s, thus m�king th� proportion o� prot��t�� �r��s 
�qu�l to 15%. 

15.7.3 red data BookS 

Th� Russi�n R�� D�t� Book (2008) is � list o� r�r� �n� �n��ng�r�� org�nisms. This �nnot�t�� list 
o� sp��i�s �n� su�sp��i�s in�i��t�s th�ir �urr�nt �n� p�st �istri�utions, num��r �n� r��sons �or 
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FIGURE 15.5 N�tur� r�s�rv�s: (1) Ar�h�k�ssky Ri�g�; (2) B��h�tsky Hills; (3) K�r�k�nsky; (4) Kokuiskoy� 
Sw�mp; (5) R�li�t; (6) Lu�hsh�vo Uv�ly; (7) Th�i�on. Bot�ni��l n�tur� monum�nts: (8) Artysht�; 
(9) Kost�nkovsky Ro�ks. 

its r��u�tion, r�pro�u�tion ���tur�s, th� m��sur�s �lr���y t�k�n, �n� th� m��sur�s n���ss�ry to 
�ons�rv� th� sp��i�s. Th� �ook ��v�n��s th� th�sis th�t it is � �o�um�nt �ont�ining � ��t� s�t �on-
��rning th� prot��t�� for� �n� ��un� �n� i��nti��s m��sur�s to �ons�rv� th�m. Russi�n l�gisl�tion 
m�k�s provisions �or pu�lishing n�tion�l �n� r�gion�l R�� D�t� Books. 

Th� R�� Book o� th� K�m�rovo R�gion – Kuz��ss. (2021) is �n int�gr�l p�rt o� th� r�gion�l �om-
pon�nt o� �nvironm�nt�l ��u��tion �n� up�ringing. It is �ss�nti�l to �nh�n�� th� popul�tion’s lo��l 
history knowl��g� �n� to sh�p� pu�li� opinion �on��rning th� n���ssity to �ons�rv� for�l �iv�rsity, 
�sp��i�lly th� r�r�st �n� most vuln�r��l� pl�nts living in th� �r��. In this ��s�, th� R�� D�t� Book 
is �onsi��r�� � sour�� o� lo��l history in�orm�tion th�t pu�li� ��u��tion sp��i�lists l��k. Bot�ni��l 
r�s��r�h p�r�orm�� �y th� �ot�ni��l g�r��n st��� in m�ny w�ys �ontri�ut�s to th� �orm�tion o� � 
list o� th� sp��i�s to �� �ons�rv��. A.N. Kupriy�nov is th� �x��utiv� ��itor o� th� s��on� (2012) �n� 
thir� (2021) ��itions o� th� Kuz��ss R�� D�t� Book. 

It is �i���ult to ov�r�stim�t� th� import�n�� o� th� R�� Books. Sin�� th� pl�nts in�lu��� in th�m 
h�v� st�t� �n� r�gion�l prot��tion, mining �omp�ni�s �r� o�lig�� to ��rry out th�ir ��tiviti�s t�king 
into ���ount th� �ons�rv�tion o� th�s� sp��i�s �n� th�ir pl���s o� growth. R�� Books �r� th� most 
import�nt ���tor in �nvironm�nt�l ��u��tion �n� ��u��tion o� th� popul�tion �n� h�lp to org�niz� 
pl�nt prot��tion in ��rt�in �r��s. Th� pr�s�n�� o� sp��i�s list�� in th� R�� Book provi��s justi���-
tion �or th� �r��tion o� n�w SPNA. 

15.7.4 environmental education and upBrinGinG 

Th� thr��t o� � glo��l �nvironm�nt�l �risis on th� �usp o� th� tw�nti�th �n� tw�nty-�rst ��nturi�s 
��t�rmin�s th� n���ssity to ��v�lop str�t�gi�s �or �uil�ing optimum r�l�tionships ��tw��n m�n �n� 
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n�tur�. Th� Unit�� N�tions Con��r�n�� on Environm�nt �n� D�v�lopm�nt (Rio �� J�n�iro, 1992) 
m��� s�v�r�l import�nt ���isions r�l�t�� to th� �nvironm�nt. M�ny �ountri�s, in�lu�ing Russi�, 
sign�� th� Conv�ntion on Biologi��l Div�rsity. Th�s� �v�nts m�rk�� th� k�y �oun��ry in th� his-
tory o� hum�n �iviliz�tion. Almost 30 y��rs h�v� p�ss�� sin�� th�t mom�ntous �orum h�l� in Rio �� 
J�n�iro, �ut th�r� h�s ���n no signi���nt p�r��igm �h�ng� �rom th� �xt�nsiv� to int�nsiv� ��onomi� 
m�n�g�m�nt y�t. Th� �tt�mpt to �om��t glo��l w�rming through � glo��l �on��rt�� ���ort o� m�n-
kin� �o�us�� on th� impl�m�nt�tion o� tr��ti�s w�s not � su���ss �s th� Kyoto Proto�ol (1997) �i� 
not l��� to th� ��sir�� r�sults, �n� th� 2009 Cop�nh�g�n ���or� �lso ��il��. 

Th� r��son �or su�h slow progr�ss tow�r� gr��ning, �n�rgy s�ving, �n� th� mo��rniz�tion o� �oth 
t��hnologi�s �n� li��styl�s is in th� �rst pl��� th� hum�n ���tor. E�onomi�, politi��l, �n� n�tion�l 
int�r�sts �r� o� s��on��ry import�n��. Th� hum�n �go��ntri� worl� vi�w pr�v�nts th� “r�s�tting” o� 
p�opl�’s mor�lity. Th�r� �r� too ��w propon�nts o� �nvironm�nt�l �thi�s �n� �nvironm�nt�l mor�l-
ity; th�y �o not �onstitut� � �riti��l m�ss ��p��l� o� �h�nging th� �xisting p�r��igm. Th� n���ssity 
to �ng�g� in �nvironm�nt�l �n� �ot�ni��l ��u��tion �n� up�ringing is ��t�rmin�� �y th� position 
o� �ot�ni��l g�r��ns ��tw��n th� r�s��r�h into �un��m�nt�l pro��ss�s in pl�nts �n� th� ��tivity th�t 
is op�n to th� pu�li� �n� whos� r�sults �r� shown to so�i�ty. 

Sh�ping �n �nvironm�nt�l worl�vi�w is � �ompl�x, multi����t�� pro��ss th�t, in prin�ipl�, must 
��gin �t �n ��rly �g�. It is ��s�� on th� �ollowing thr�� pill�rs: �nvironm�nt�l pr�gm�tism �n� 
pr��ti���ility, �nvironm�nt�l �thi�s, �n� �nvironm�nt�l lo��l history ��u��tion. Th� prin�ipl� o� 
�nvironm�nt�l lo��l history ��u��tion r�sts on s�v�r�l �xioms: you ��nnot lov� wh�t you �o not 
know; you ��nnot s�v� wh�t you �o not lov�; you ��nnot s�v� n�tur� glo��lly. Thus, th� un��r-
st�n�ing o� th� glo��l n�tur� o� th� pro��ss�s t�king pl��� on th� pl�n�t shoul� �� ��l�n��� with 
th� r�sponsi�ility �or th� �nvironm�nt�l w�ll-��ing o� � p�rti�ul�r p�rson’s pl��� o� r�si��n��. Th� 
�ot�ni��l g�r��n st��� ��v�lop�� �n �nvironm�nt�l �n� lo��l history m�tho�ology o� �nvironm�nt�l 
��u��tion �n� up�ringing. It is ��s�� on th� �xioms m�ntion�� ��rli�r. 

Th� �nvironm�nt�l �n� lo��l history m�tho�ology involv�s th� m�ximum proximity o� �iologi-
��l o�j��ts un��r stu�y to th� r��l pl��� o� stu��nts’ r�si��n��. Th� �l�ri���tion o� g�n�r�l �iologi��l 
�n� �nvironm�nt�l l�ws shoul� �� ��s�� on sp��i�� pl�nts �n� �nim�ls living in stu��nts’ r�si��n��. 

Th� impl�m�nt�tion o� � l�rg�-s��l� proj��t �im�� �t th� intro�u�tion o� this m�tho� w�s un��r-
t�k�n in T�sht�golsky �n� B�lovsky �istri�ts o� Kuz��ss through th� pr�p�r�tion �n� pu�li��tion o� 
� t�xt�ook �or th� r�gion�l �ompon�nt. For r�l�tiv�ly sm�ll �r��s, The Red Book (rare and endan-
gered plants and animals o� the Belovsky district o� the Kemerovo region, 2001) �n� The Red Book 
(rare and endangered plants and animals o� the Tashtagolsky district o� the Kemerovo region, 
2014), t�xt�ooks on Bot�ny (Travelling with Plants Around Mountainous Shoria, The Green World 
o� the Steppe Kuzbass), t�xt�ooks on E�ology (My House Mountainous Shoria, The Steppe Kuzbass 
Environment), �n� t�xt�ooks on tourism, �s w�ll �s post�rs �n� h�n�outs �or th� ��or�m�ntion�� 
t�xt�ooks, w�r� pu�lish�� �n� �istri�ut�� to s�hools. 

Th� �ot�ni��l g�r��n tr��ition�lly hosts ��ologi��l �n� �iologi��l �x�ursions �n� runs s�ssions 
with s�hool stu��nts on its pr�mis�s. 

Ov�r th� p�st 15 y��rs, ��out 480,000 r�si��nts o� six muni�ip�l �istri�ts p�rti�ip�t�� in th� 
�xp�rim�nt on th� intro�u�tion o� th� �nvironm�nt�l �n� lo��l history m�tho�ology in th� K�m�rovo 
r�gion, whi�h is 18% o� th� tot�l num��r o� r�si��nts. Th� work w�s ��rri�� out within th� �r�m�-
work o� th� Unit�� N�tions D�v�lopm�nt Progr�m �n� th� Glo��l Environm�nt F��ility (UNDP/ 
GEF) “Cons�rv�tion o� �io�iv�rsity in th� Russi�n p�rt o� th� Alt�i-S�y�n E�or�gion.” T�sting o� 
stu��nts’ knowl��g� �t th� �n� o� th� �xp�rim�nt show�� th� high �����tiv�n�ss o� this m�tho�. Th� 
stu��nts’ l�v�l o� knowl��g� ��out �iologi��l �iv�rsity in�r��s�� �y 1.7 points (�rom 2.1 to 3.8 points 
on � �v�-point s��l�). 

15.7.5 reveGetation on rock dumpS 

Th� Kuz��ss Bot�ni��l G�r��n is lo��t�� within th� �r�� o� th� Kuzn�tsk B�sin, whi�h is on� o� th� 
most �xt�nsiv� �o�l ��posits in th� worl� with �stim�t�� ov�r�ll �o�l r�s�rv�s o� ��out 580 �illion 
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tons. D�spit� th� progr�ss o� th� “gr��n ��onomy,” �o�l pro�u�tion is st���ily growing �n� �mounts 
to 230–250 million tons p�r y��r. A�out 9 �illion tons o� �o�l h�v� ���n min�� �rom th� �ow�ls o� 
th� Kuzn�tsk B�sin ov�r th� whol� p�rio� o� mining in th� �r��. 

Th� �ownsi�� o� th� �o�l in�ustry ��v�lopm�nt in th� Kuzn�tsk B�sin �n� o� th� in�r��s� in 
th� sh�r� o� op�n-pit �o�l mining is � ris� in th� �r�� o� �istur��� l�n�s. At pr�s�nt, th�y �ompris� 
150,000 h��t�r�s. Su�h t�rritori�s �r� �h�r��t�riz�� �y � �ompl�t�ly �h�ng�� g�n�r�l pro�l� o� th� 
��rth sur���� �n� �ntir�ly or p�rtly ��stroy�� �iologi��l �iv�rsity. 

Th� p�r��igm o� sust�in�� ��v�lopm�nt o� hum�n �iviliz�tion �h�ng�� �t th� �n� o� th� tw�nti�th 
��ntury. Th� st�t� o� �io�iv�rsity �n� its �ons�rv�tion w�r� �hos�n �s th� ��si� �rit�rion �or th� n��-
�ss�ry ��v�lopm�nt. Th� pr�gm�ti� t��hnologi�s o� th� ��rtility r�stor�tion o� �istur��� l�n�s �r� 
��ing r�pl���� �y n�tur�-lik� t��hnologi�s th�t �im �t th� �ollowing: th� r�stor�tion o� th� ��ologi-
��l �un�tions o� ro�k �umps; th� r�stor�tion o� th� high l�v�l o� �iologi��l �iv�rsity on ro�k �umps; 
th� intro�u�tion o� th� �nvironm�nt�l �ppro��h to n�tur�l r�sour��s m�n�g�m�nt; �n� th� �r��tion 
o� n�w n�tur�-lik� t��hnologi�s �or th� r�stor�tion o� th� v�g�t�tion �ov�r o� �istur��� l�n�s. To 
r�stor� th� �io�iv�rsity o� w�st� ro�k �umps, n�tur�-lik� t��hnologi�s �or th� r��onstru�tion �n� 
r�stor�tion o� th� v�g�t�tion �ov�r on ro�k �umps w�r� intro�u���. Su�h t��hnologi�s ����l�r�t� th� 
n�tur�l pro��ss�s o� th� ov�rgrowth o� ro�k �umps; th�y �nsur� th� �r��tion o� multi-sp��i�s pl�nt 
�ommuniti�s th�t �ppro��h n�tur�l �ommuniti�s in � short p�rio� (3–6 y��rs). 

Th� �ot�ni��l g�r��n st��� m�m��rs �r� ��v�loping n�tur�-lik� t��hnologi�s to r�stor� th� n�tu-
r�l v�g�t�tion �ov�r on �o�l min� ro�k �umps (Kopytov �n� Kupriy�nov, 2019). Th� t��hnology 
us�� to r�stor� v�g�t�tion �ov�r �onsists in �pplying � gr�ss-s��� mixtur� to � �ump. Su�h mixtur�s 
�r� �oll��t�� in �r��s o� n�tiv� v�g�t�tion simil�r to zon�l st�pp� v�g�t�tion �n� �r� �ppli�� to th� 
sur���� o� � �ump. Wh�n this m�tho� is �mploy��, 30–40 zon�l m���ow-st�pp� sp��i�s s�ttl� on 
th� �xp�rim�nt�l sit�, in�lu�ing typi��l st�pp� sp��i�s: Artemisia austriaca, Dianthus versicolor, 
Elisanthe noctifora, Galium verum, Goniolimon speciosum, Gypsophila patrinii, Hedysarum 
gmelinii, Medicago �alcata, Seseli ledebourii, �n� Stipa capillata. A n�tur�-lik� pl�nt �ommunity 
is �orm�� in six y��rs. By �ontr�st, � simil�r �ommunity is only �orm�� in s�v�r�l ������s in ��s� 
o� n�tur�l v�g�t�tion ov�rgrowth. 

Th� t��hnology �mploy�� to r��onstru�t v�g�t�tion �ov�r �onsists in �pplying � soil l�y�r �on-
t�ining pl�nt s���s �n� rhizom�s to � �ump. Su�h soil l�y�rs �r� r�mov�� �uring qu�rrying �or �o�l 
�n� �r� not k�pt in stor�g� �l�mps �or long. Impl�m�nting this t��hnology m�k�s it possi�l� to �r��t� 
� n�tur�-lik� pl�nt �ommunity with ri�h sp��i�s �iv�rsity (30–50 sp��i�s) on � �ump, whi�h ��nnot 
�� ��hi�v�� within s�v�r�l ������s in th� ��s� o� s�l�-org�niz�� v�g�t�tion. Th� ��v�lopm�nt o� 
su�h t��hnologi�s is in ���or� with th� glo��l �g�n�� to �ons�rv� �io�iv�rsity (Kupriy�nov �t �l., 
2021). 

Two p�t�nts (U�mts�v �t �l., 2019, U�mts�v, 2020) h�v� ���n o�t�in�� �or th� ��v�lopm�nt o� 
n�w n�tur�-lik� t��hnologi�s �or r�storing for�l �iv�rsity in l�n��lls, whi�h �r� ��tiv�ly us�� �y 
�o�l �omp�ni�s. Th� r�sults o� th� r�stor�tion o� th� �umps o� th� �o�l �omp�ny �r� pr�s�nt�� in 
Figur� 15.6 

15.8 CONCLUSION 

Th� rol� o� �ot�ni��l g�r��ns in th� tw�nty-�rst ��ntury will ���om� �v�n mor� �riti��l. Th� glo��l 
�h�ll�ng�s in�lu�� th� s��r�h �or n�w pl�nts to �ur� n�w �is��s�s, th� ��v�lopm�nt o� n�w t��hnolo-
gi�s to ����l�r�t� ��r�on �ioxi�� s�qu�str�tion �n� �om��t glo��l w�rming, �n� th� �ons�rv�tion 
o� foristi� �iv�rsity in situ �n� ex situ. In th� �ont�xt o� glo��l ur��niz�tion, th� rol� o� �ot�ni��l 
g�r��ns is �lso ���oming mor� signi���nt in �nvironm�nt�l ��u��tion �n� up�ringing. 

Th� Kuz��ss Bot�ni��l G�r��n is on� o� th� young�st �����mi� �ot�ni��l g�r��ns in Russi�. 
Thirty y��rs o� �volution is � short tim� �or � �ot�ni��l g�r��n. N�v�rth�l�ss, th� �h�ll�ng�s th� 
Kuz��ss Bot�ni��l G�r��n is �m�r��ing �r� �xtr�m�ly signi���nt. Th�y �on��rn th� stu�y o� th� 
Si��ri�n for�, th� intro�u�tion o� pl�nts o� th� n�tur�l for� o� south�rn Si��ri�, th� �igitiz�tion o� 



Role of the Kuzbass Botanical Garden in Plant Conservation 245 

FIGURE 15.6 R��onstru�tion o� m���ow-st�pp� pl�nt �ommuniti�s on �umps: (A) 2014; (B) 2020. 

th� h�r��rium �oll��tions, th� ��v�lopm�nt o� n�tur�-lik� t��hnologi�s to r�stor� th� v�g�t�tion 
�ov�r o� w�st� ro�k �umps, th� in situ �n� ex situ �ons�rv�tion o� pl�nts, �n� th� �nvironm�nt�l 
��u��tion �n� up�ringing o� th� popul�tion. 

REFERENCES 

An��rson, S. 2003. I��nti�ying Import�nt Pl�nt Ar��s: A Sit� S�l��tion M�nu�l �or Europ�, �n� � B�sis �or 
D�v�loping Gui��lin�s �or Oth�r R�gions o� th� Worl�. M. Izd-vo Predstavitel’stva Vsemirnogo soyuza 
okhrany prirody (IUSN) dlya Rossiii stran SNG [In Russi�n]. 

Biologi��l Bio�iv�rsity o� th� Alt�i-S�y�n E�or�gion. 2003. Russi�n R�pr�s�nt�tiv� O���� o� th� WWF. (S�i. 
��. A. Kupriy�nov). K�m�rovo. [In Russi�n]. 

Th� Bl��k Book o� th� Flor� o� Si��ri�. 2016. (��it�� �y Yu. Vinogr��ov� & A. Kupriy�nov). Novosi�irsk. 440 
p. [In Russi�n]. 

Buko T., S. Sh�r�m�tov�, N. L�sh�hinsky �t  �l. 2009. Key Botanical Territories o� the Kemerovo Region. 
K�m�rovo. [In Russi�n]. 

Conv�ntion on Biologi��l Div�rsity. Rio �� J�n�iro, 5 Jun� 1992. Conv�ntion on Biologi��l Div�rsity. 
Glo��l Str�t�gy �or Pl�nt Cons�rv�tion. 2011–2020. Glo��l Str�t�gy �or Pl�nt Cons�rv�tion: 2011–2020. 

Bot�ni� G�r��ns Cons�rv�tion Int�rn�tion�l, Ri�hmon�, UK. 
Klimov�, O.A., V.A. L�tokhin �n� A.N. Kupriy�nov. 2021. Pr�s�rv�tion o� r�r� �n� �n��ng�r�� pl�nts in 

�on�itions o� int�nsiv� �o�l mining. Problems o� Industrial Botany o� Industrially Developed Regions. 
K�m�rovo, pp. 53–56 [In Russi�n]. 

Kopytov, A.I. �n� A.N. Kupriy�nov. 2019. A n�w str�t�gy �or th� ��v�lopm�nt o� th� �o�l in�ustry in Kuz��ss 
�n� solving �nvironm�nt�l pro�l�ms. Coal. 11: 89–93. [In Russi�n]. 

Kupriy�nov, A.N. 2020. Synopsis o� th� for� o� th� K�z�kh Upl�n�. Novosi�irsk. 423 p. [In Russi�n]. 
Kupriy�nov, A.N., A.L. E��l, N.N. L�s�hinsky �n� B.M. Moshk�lov. 2017�. Floristi� �iv�rsity o� Borol��i. 

Shymk�nt. 237 p. [In Russi�n]. 
Kupriy�nov, A.N., I.A. Khrust�l�v�, S.M. A��k�nov �n� E.M. G��i�ullin. 2017�. Flora o� Big Ulutau. 

Novosi�irsk. 184 p. [In Russi�n]. 
Kupriy�nov, A.N., I.A. Khrust�l�v�, Yu. A. M�n�kov �n� S.M. A��k�nov. 2008. Plant Determinant o� the 

Karkaraly National Park. K�r�g�n��. 264 p. [In Russi�n]. 
Kupriy�nov, A.N., I.A. Khrust�l�v�, Yu. A. M�n�kov �n� S.M. A��k�nov. 2013. Determinant o� Vascular 

Plants o� Bayanaul National Park. Novosi�irsk. 215 p. [In Russi�n]. 
Kupriy�nov, A.N., O.A. Kupriy�nov, Yu. A. M�n�kov, V.I. U�mts�v. 2021. E����ts o� th� growth su�str�t� on 

th� r�stor�tion o� Stipa capillata L. popul�tions on r��us� �umps. Contemporary Problems o� Ecology 
2021 (2): 193–200. DOI: 10.1134/S1995425521020062]. [In Russi�n]. 

Kupriy�nov, A.N., O.A. Kupriy�nov �n� A. Yu. Ov�hinnikov. 2017�. M�tho�ologi��l r��omm�n��tions �or 
th� �ons�rv�tion o� r�r� pl�nt sp��i�s in th� impl�m�nt�tion o� �o�l mining proj��ts on th� �x�mpl� o� 
th� �ons�rv�tion o� Glycyrrhiza uralensis Fis�h. �n� Epipactis helleborine (L.) Cr�ntz. �or su�s�qu�nt 



246 Botanical Gardens and Their Role in Plant Conservation 

intro�u�tion/r�intro�u�tion to pl���s suit��l�  �or growth./Coll��tion o� m�tho�ologi��l r��omm�n��-
tions �or th� �ons�rv�tion �n� r�stor�tion o� �iologi��l �iv�rsity in th� impl�m�nt�tion o� ��onomi� 
��tiviti�s o� �n�rgy s��tor �nt�rpris�s. Unit�� N�tions D�v�lopm�nt Progr�mm�, Glo��l Environm�nt 
F��ility: 1–12. 

Kuz�v�nov, V. Y�. 2013. Bot�ni� g�r��ns �n� �r�or�t� �s ��ologi��l r�sour��s �or sust�in��l� ��v�lopm�nt. 
Role o� the Arboretum and Botanical Garden against Climate Change o� the East Asia (International 
Symposium), S�oul, KNA. 2013. p. 24. http://�og�r�.isu.ru/�rti�l�s/2013_kor��kuz�v�nov_kor��_2013. 
p��. 

Kyoto Proto�ol to th� Unit�� N�tions Fr�m�work Conv�ntion on Clim�t� Ch�ng�. A�opt�� on D���m��r 11, 
1997 

Th� R�� Book (r�r� �n� �n��ng�r�� pl�nts �n� �nim�ls o� th� B�lovsky �istri�t o� th� K�m�rovo r�gion) 2011. 
(S�i. ��. A. Kupriy�nov). K�m�rovo. 110 p. [In Russi�n]. 

Th� R�� Book (r�r� �n� �n��ng�r�� pl�nts �n� �nim�ls o� th� T�sht�golsky �istri�t o� th� K�m�rovo r�gion) 
2014. (S�i. ��. A. Kupriy�nov). K�m�rovo. 120 p. [In Russi�n]. 

Th� R�� Book o� th� K�m�rovo R�gion – Kuz��ss. Vol. 1. R�r� �n� �n��ng�r�� sp��i�s o� pl�nts �n� �ungi. 
2021. K�m�rovo. 245 p. [In Russi�n]. 

Th� R�� Book o� th� K�m�rovo R�gion. Vol. 1. R�r� �n� �n��ng�r�� sp��i�s o� pl�nts �n� �ungi. 2012. 
K�m�rovo. 206 p. [In Russi�n]. 

Th� R�� Book o� th� Russi�n F���r�tion. (Pl�nts �n� �ungi). 2008. M. 855 p. [In Russi�n]. 
Sh�r�m�tov�, S.A., I.A. Khrust�l�v�, A.N. Kupriy�nov, �.�. Str�lnikov�, G.I. Y�kovl�v� �n� �.B. Rotkin�. 

2021�. A��itions to th� for� o� K�m�rovo R�gion (2010–2020). Bot. Zhurn. 106(7): 696–702. [In 
Russi�n]. 

Sh�r�m�tov�, S.A., I.A. Khrust�l�v� �n� P. Sti�gl��u�r. 2021�. Bio�iv�rsity o� v�s�ul�r pl�nts o� Kuz��ss. 
Problems o� Industrial Botany o� Industrially Developed Regions. K�m�rovo. 2021. DOI: 10.1051/ 
�io�on�/20213100023 

Sh�r�m�tov�, S.A. �n� R.T. Sh�r�m�tov. 2020. Th� Tom Riv�r ��sin: Floristi� �n� physi�o-g�ogr�phi��l ���-
tur�s. Novosi�irsk 323 p. [In Russi�n]. 

Str�t�gy �n� A�tion Pl�n �or th� �ons�rv�tion o� �iologi��l �iv�rsity o� th� Russi�n F���r�tion. 2014. M. 257 
p. [In Russi�n]. 

Sult�ng�zin�, G.Zh., I.A. Khrust�l�v�, A.N. Kupriy�nov �n� S.M. A��k�nov. 2014. Flor� o� th� N�tion�l 
N�tur�l P�rk “Buro��i”. Novosi�irsk. 242 p. [In Russi�n]. 

Sult�ng�zin�, G.Zh. �n� A.N. Kupriy�nov. 2017. Pyrog�ni� su���ssions in th� pin� �or�sts o� th� Koksh�t�u 
upl�n� ��t�r �r�s. Novosi�irsk. 174 p. [In Russi�n]. 

Sult�ng�zin�, G.Zh., A.N. Kupriy�nov �n� S.V. Boronnikov� (��s.). 2020. R�r� pl�nt sp��i�s o� North�rn 
K�z�khst�n. Kost�n�y. 2020. 260 p. [In Russi�n]. 

Th� syst�m o� sp��i�lly prot��t�� n�tur�l t�rritori�s o� th� Alt�i-S�y�n ��or�gion. 2001. Russi�n R�pr�s�nt�tiv� 
O���� o� th� WWF. (S�i. ��. A. Kupriy�nov). K�m�rovo. 173 p. [In Russi�n]. 

U�mts�v, V.I. 2020. A m�tho� �or �r��ting sust�in��l� �or�st ��osyst�ms on �umps �orm�� �uring th� ��v�lop-
m�nt o� op�n-pit �o�l ��posits. Patent o� the Russian Federation. � 12831345. 

U�mts�v, V.I., A.N. Kupriy�nov, Yu. A. M�n�kov �n� O.A. Kupriy�nov. 2019. A m�tho� �or r�storing ��osys-
t�ms th�t w�r� �isrupt�� �uring th� ��v�lopm�nt o� min�r�l ��posits �y �n op�n m�tho�. Patent o� the 
Russian Federation. �. 2862040. 


