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EXPLANATORY MESSAGE
1.1. A place and role of discipline is in the system of preparation of specialists
A guard of biotvariety and rational use of natural resources is the important constituents of steady development of modern society. Discipline “Ecology of plants” is directed on forming for the students of fundamental knowledges in relation to the features of functioning and adaptation of plants in the conditions of natural and artificially created екосистем. It is based on knowledges from the special disciplines of “Basis of general ecology”, soil “Science”, “Surface екосистеми and methods of bioindication” and others like that.
1.2. Task of study of discipline
1.3. Requirements are in relation to knowledges and abilities, purchased as a result of study of discipline
After mastering of course students must:
to know:
· bases of general methodology of approach of the systems of study of ecological descriptions of plants;
· to know the basic ecological groups of plants;
· features of operating on the vegetable organism of ecological factors;
· mechanisms of adaptation of plants are to the terms of existence; 
· operate limiting factors on growth and development of plants;
able:
· complex to go near the study of ecological descriptions of plants;
· to collect and objectively estimate scientific information;
· to utillize ecological classification of plants;
· to do ecological description of plants on the basis of морфо-анатомічних signs
In obedience to the curriculum of preparation of bachelors from direction “ Ecology and guard of environment” on the study of discipline it is taken 105 hours, from which: lecture – 16 hours, laboratory 16 hours, to independent work of student – 65 hours, on independent work under the direction of NPP – 8 hours
Control of knowledges and abilities of students is carried out by put of abstracts, defence of laboratory works, test tasks. A final form of control is a test 11 hours
1.4.  List of disciplines mastering of which is needed for the study of discipline
1. Botany;
2. Phytophysiology;
3. Chemistry;
4. Biotechnology of plants.
STRUCTURE OF PROGRAM OF EDUCATIONAL DISCIPLINE
“ECOLOGY OF PLANTS”
	Course:
Form of studies:
eye
	Direction
speciality
educationally qualifying level
	Description of educational discipline

	Amount of credits, proper ECTS: 3
Modules: 3
Semantic modules: 3
General amount of hours: 97
A week's hours: 2

	Code and
name of direction
0708 "Ecology and guard of environment "
Code and
name of speciality
6.070801 «Ecology and guard of environment»
 Educationally qualifying level
bachelor

	Obligatory
Year of preparation: 1
Semester: 5
Lecture employments: (theoretical preparation): 16
Practical:
laboratory employments: 16
Independent work: 
Type of control: test



	Reference structure of educational discipline (to the course)

	TABLE OF CONTENTS AND STRUCTURE OF TEST CREDIT
	Module And
	Audience
work
	Consists of a few
semantic modules:
Zm1+zm2+zm3
+...+ЗМn
	Lectures

	
	
	
	
	Practical (seminar, laboratory)

	
	
	
	
	Consultations

	
	
	
	
	Control measures (module control
test, examination)

	
	Module ІІ
	Individual
work
	Zm1i
	Work in laboratories (cabinets) in
позанавчальний time

	
	
	
	Zm2i
	INDZ

	
	Module ІІІ
	Independent
work
	Zm1s
	Work is in informative networks

	
	
	
	Zm2s
	Working of additional literature

	
	Module ІV
	Term, qualifying paper

	
	Module V – VІ
	Practices
	Pedagogical

	
	
	
	Production

	
	Module VІІ
	Scientific
work
	Zm1n
	Publications

	
	
	
	Zm2n
	Participating is in conferences

	
	
	
	Zm3n
	Participating is in olympiads

	
	
	
	Zm4n
	Participating is in other competitions, receipt of underbacks and others like that

	
	Module VІІІ
	Other types of works


MODULAR CONSTRUCTION OF DISCIPLINE
“ECOLOGY OF PLANTS”
	Modular construction of discipline
	Form
to control

	MODULE
	Semantic module And.
Ecological factors of life of plants
	Т.1
	Factors of life of plants and ecological terms
	Test

	
	
	Т.2
	Methods are researches, applied in ecology of plants
	

	
	Semantic module ІІ.
Ecological groups of plants
	Т.3
	Adaptation of plants is to the terms of illumination
	Test

	
	
	Т.4
	Demand of plants is to the heat
	

	
	
	Т.5
	Demand of plants is to moisture
	

	
	
	Т.6
	Demand of plants is to the mineral feed
	

	
	Semantic module ІІІ.
Features of co-operation of plants are with an environment
	Т.7
	Basic types of co-operation of plants
	Test

	
	
	Т.8
	Combined action of factors  and life-form of plants
	

	Final control of knowledges
	Final test

	


TABLE OF CONTENTS OF EDUCATIONAL DISCIPLINE
“ECOLOGY OF PLANTS”
THEORETICAL EMPLOYMENTS
SEMANTIC MODULE AND.
ECOLOGICAL FACTORS OF LIFE OF PLANTS
Theme 1. Factors of life of plants and ecological terms
Object, task and history of origin of ecology of plants. Five basic, constantly operating factors of life of plants: light, warmly, there is air, moisture and mineral nutritives. Edaphic terms. Orographic terms. Climatic terms. Biotichni of condition.
Theme 2. Methods are researches, applied in ecology of plants
Methods which are used for a study degrees of demand of plants to those or other factors of life. Phenological supervisions. Geobotanical methods of researches. Ecological experiment. Vegetative researches. Морфо-анатомічні researches of plants.
SEMANTIC MODULE ІІ.
ECOLOGICAL GROUPS OF PLANTS
Theme 3. Adaptation of plants is to the terms of illumination
Light, that is utillized plants from  visible part of sun radiation which arrives at a terrene. Spectral composition of light on which his use depends by plants. There is a betweenness by direct and dissipated light. Heliophilous plants, or oreads. Tinevitrivali plants. Tinelyubni of plant, or сциофіти. Adaptation of plants is to the terms of illumination.
Theme 4. Demand of plants is to the heat
A value of heat is in life of plants. A degree of demand of plants is to the heat. Heat-loving plants, or термофіти, that can live only at more or less high temperatures. Kholodostiyki plants which better in all develop at high enough temperatures, but able to take away and low. Kholodolyubni of plant, or кріофіти, that adjusted to life at low temperatures and suffer from the action of more high. Megatherms are plants of moist tropics which live in the conditions of permanent, that does not almost change high temperature. Kserotermi is plants of warm, but dry and continental climate. Mezotermi is plants of warm temperate climate. Microtherms are plants of cold temperate climate. Gecistotermi are plants of arctic climate and високогір'їв.
Theme 5. Demand of plants is to moisture
A value of oxygen and carbonic acid is in life of plants. Admixtures in mid air and their influence on plants. Ruh of air. A value of water is in life of plants. Conformities to the law of distributing of moisture are on an earthly surface. Absorption and expense of water by geophytes. Principles of distributing of plants are on ecological groups in relation to moisture. Classification of plants is on their attitude toward moisture.
Theme 6. Demand of plants is to the mineral feed
Reaction of the ground solution. A table of contents of calcium is in soils and soils. In salt of soils. Galofiti adapt to life on in salt soils. Galofiti-sukulenti, capable without harm on your own to take in and accumulate in fabrics plenty of salts. Nesukulentni of галофіти (криногалофіти), that select surplus of salts together with water as drops (guttation). Galofiti- сукуленти. 
SEMANTIC MODULE ІІІ.
FEATURES OF CO-OPERATION OF PLANTS ARE WITH ENVIRONMENT
Theme 7. Basic types of co-operation of plants. 
Competition. Parazitizm. Allelopathic co-operations. Allelopathic active matters are Plants-donors and plants-акцептори. A concept is about the фітогенне field. Symbiosis. Epifitizm. Epifiti of the tropical forest. Reservoir and nest епіфіти.
Theme 8. Combined action of factors and life-form of plants
Law of the combined action of factors. Еколого-фізіономічний direction is in classification of life-form. Classification ecological systems of plants of K. Raunkiera and Е. Varminga. The system of plants is on the biological and adaptive indexes of I.G.Serebryakova.
THEMES OF LABORATORY ZANYATT' OF DISCIPLINE
“ECOLOGY OF PLANTS”
SEMANTIC MODULE AND.
ECOLOGICAL FACTORS OF LIFE OF PLANTS
Laboratory employment №1. Determination of indexes of optimum of terms of existence of plants (2 hours)
Plan
1. Structure and principle of work of люксметра
2. Determination of level of luminosity of laboratory apartment.
3. Forms of adaptation of plants are to the limited amount of light
List of the made to order literature
1. Didukh ya.P., Plyuta p.G. Fitoindikaciya ecological factors. – K.: of Sciences. idea, 1994. – 280 с.
2. Zlobin yu.A. Bases of ecology. – K.: Libra, 1998. – 248 с
3. Shennikov a.P. Ekologiya растений. – M.: of Owls. science, 1950. – 376 с.
Laboratory employment №2. Firmness of plants is to the high temperatures (2 hours)
Plan
1. Features of structure of pigmental complex of plants.
2. The negative operating of high temperatures is on the organism of plant.
3. Feofitinizaciya of chlorophyll under the action of high temperatures
List of the made to order literature
1. Bibl' R. Citologichni bases of екологии растений: Trudged. с нем. – M.: the World, 1965. – 463 с.
2. Voprosi of физиологии, біохимии, цитологии of и flora of Ukraini / Otv. editor Yu.R. Shelyag-Sosonko. – K.: of Sciences. idea, 1974. – 140 с.
3. Shennikov a.P. Ekologiya растений. – M.: of Owls. science, 1950. – 376 с.
SEMANTIC MODULE ІІ.
ECOLOGICAL GROUPS OF PLANTS
Laboratory employment №3. Морфо-анатомічні features of mesophytes(2 hours)
Plan
1. Morphological features of mesophytes.
2. Anatomic structure of mesophytes.
3. Adaptation to the terms of existence, pollination and distribution is diaspores.
List of the made to order literature
1. Gorishina t.K. Ekologiya растений. – M.: Vis. шк., 1979. – 368 с.
2.  Dvorakovskiy m.S. Ekologiya растений: Ucheb. to пособі for біол. special. вузов. – M.: Vis. шк., 1983. – 190 с.
3. Voprosi of физиологии, біохимии, цитологии of и flora of Ukraini / Otv. editor Yu.R. Shelyag-Sosonko. – K.: of Sciences. idea, 1974. – 140 с.
4.  Shennikov a.P. Ekologiya растений. – M.: of Owls. science, 1950. – 376 с.
Laboratory employment №4. Ecological descriptions of xerophytes and сукулентів (2 hours)
Plan
1. Adaptation of plants is to the deficit of moisture.
2. Anatomic structure of xerophytes.
3. Anatomic structure of сукулентів. Metamorphoses of vegetative organs
List of the made to order literature
1. Dvorakovskiy m.S. Ekologiya растений: Ucheb. to пособі for біол. special. вузов. – M.: Vis. шк., 1983. – 190 с.
2. Voprosi of физиологии, біохимии, цитологии of и flora of Ukraini / Otv. editor Yu.R. Shelyag-Sosonko. – K.: of Sciences. idea, 1974. – 140 с.
3.  Shennikov a.P. Ekologiya растений. – M.: of Owls. science, 1950. – 376 с.
Laboratory employment №5. Features of structure of assimilatory organs of plants are in the conditions of the city systems (2 hours)
Plan
1. Features are a structure of продихового аппарату.
2. Signs of damage of leaves of фітотоксикантами
3. Khlorozi and necrosises of leaves.
List of the made to order literature
1. Viktorov s.V., Remezova g.L. Indikacionnaya геоботаника. – M.: Izd-vo Mosk. ун-та, 1988. – 168 с.
2.  Vlasov I.M., Bayrak n.V. Tekhnogennoe загрязнені почв of Donbassa of тяжелими металлами // of Ekologichni of problem of Donbassa of и пути их решения. – Doneck: Donbas, 1990. – 72 с.
3.  Voprosi of физиологии, біохимии, цитологии of и flora of Ukraini / Otv. editor Yu.R. Shelyag-Sosonko. – K.: of Sciences. idea, 1974. – 140 с.
 Glukhov a.Z., Shvindlerman s.P., Ostapko v.M. Ekologichni aspects of оптимизации агроекосистем of юго-востока of Ukraini. – Doneck: B.I., 1995. – 238 с
Laboratory employment №6. Determination of firmness of plants is to the low temperatures (2 hours)
Plan
1. Determination of maintenance is in one-year escapes of Ф and Mcode-lignin
2. Determination of maintenance is in escapes of spare nutritives
List of the made to order literature
1. Ivanov l.A. Fiziologiya растений. Rukovodstvo for студентов лесних вузов и техникумов. it is M., L.: Sel'khozgiz, 1931. – 242 с.
2. Maksimov n.A. Kratkiy course of физиологии растений. – M.: Vis. шк., 1958.
3. Pogrebnyak p.S. Obschee лесоводство. – M.: Sel'khozgiz, 1963. 
SEMANTIC MODULE ІІІ.
FEATURES OF CO-OPERATION OF PLANTS ARE WITH ENVIRONMENT
Laboratory employment №7. The allelopathic operating of water extract of allelopathic active plant is on a test-culture (4 hours)
Plan
1. Chemical composition of the second метаболітів plants
2. The allelopathic operating of clons is on the indexes of likeness of seed of крес-салату.
3. Interpretation and processing of experimental data.
List of the made to order literature
1. Dvorakovskiy m.S. Ecology of plants: Ucheb. to пособі for біол. special. вузов. – M.: Vis. шк., 1983. – 190 с.
2. Gorishina t.K. Ecology of plants. – M.: Vis. шк., 1979. – 368 с.
3. Grodzinskiy o.M. Bases of chemical co-operation of plants. – K.: of Sciences. idea, 1973. – 205 с.
4. Shennikov a.P. Ecology of plants. – M.: of Owls. science, 1950. – 376 с.
REFERENCE STRUCTURE OF TEST CREDIT OF COURSE
“ECOLOGY OF PLANTS”
	№
п/п
	Name of theme
	Lecture
employment 
hours 
	Practical
(seminar
laboratory)
employment
hours
	Samost.
work
students
hours
	Individual.
work
hours

	The semantic module of I. Ekologichni is factors of life of plants


	1
	Factors of life of plants and ecological terms
	2
	2
	1
	8

	2
	Methods are researches, applied in ecology of plants
	2
	2
	1
	8

	Semantic module ІІ.   Ecological groups of plants


	3
	Adaptation of plants is to the terms of illumination
	2
	2
	1
	8

	4
	Demand of plants is to the heat
	2
	2
	1
	8

	5
	Demand of plants is to moisture
	2
	2
	1
	8

	6
	Demand of plants is to the mineral feed
	2
	2
	1
	8

	Semantic module ІІІ. Features of co-operation of plants are with an environment


	7
	Basic types of co-operation of plants.
	2
	4
	1
	9

	8
	Combined action of factors  and life-form of plants
	2
	
	1
	8


PROTOCOL OF CONCORDANCE
executable educational code of discipline
"ECOLOGY OF PLANTS"
with other disciplines of speciality 
	Discipline and its sections which are preceded the study of this speciality
	PIB, scientific degree and the rank of teacher which provides previous discipline is scientific
	Signature
	Next discipline and its sections which utillize materials of this discipline
	PIB, scientific degree and the rank of teacher which provides next discipline is scientific
	Signature

	General ecology
	Solomenko l.I., к.б.н., associate professor
	
	Landaftna ecology ІІ
	Boyko o.A., к.б.н., associate professor
	

	Surface екосистеми and methods to the biomonitoring
	Berezhnyak e.M., к.с.-г.н., 
item of викл.
	
	
	
	

	Botany
	Yakubenko b.E., д.б.н., проф..
	
	Guard and rational use of natural resources
	Naumovska o.I., к.с.-г.н., associate professor
	


Chairman of educational-methodological scientific advice of faculty of ecology and biotechnology  _____________as.prof. N. Ridey.
 STRUCTURALLY LOGICAL CHART
teaching of discipline is "ECOLOGY of PLANTS" 
	Previous disciplines and their sections which are utillized in this discipline

	
	
	
	
	
	
	
	
	

	General ecology
(Ecological government and management bases)
	
	
	
	Botany
	
	Surface екосистеми and 
methods to the biomonitoring
	
	Bases of ecological safety of territories and aquatoriums

	
	
	
	
	
	
	
	
	

	Discipline is "ECOLOGY of PLANTS" 

	
	
	
	
	
	
	
	
	

	Next disciplines and their sections which are utillized in this discipline

	
	
	
	
	
	
	
	
	

	
	
	Landscape ecology ІІ
	
	
	
	
	
	Guard and rational use of natural resources
(Guard of the water, landed and air resources)



	"зАТВЕРДЖУЮ"
  Dean of faculty of ecology and and Sustainable Development
  _________________ as.prof. N.M. Ridey
  "___" ____________ in 2011

	CALENDAR THEMATIC PLAN
from discipline “Ecology of plants”
for preparation of specialists of direction "Ecology" is from speciality a 6.070801 “Ecology and guard of environment”
(bottoms are a form of studies)
on 5 semester 2010/2011 school year
	
	Course                                                           3
Lectures, by hours                                              16
Practical employments, by hours                         16
Independent work, by hours                          8
All, by hours                                              97
Credits                                                    3

	№
	Week
	Kinds and maintenance of employments
	Current control of knowledges

	
	
	Lectures
	by hours
	Laboratory (practical, seminar) employments
	by hours
	Independent work
	by hours
	Literature
	№ module
	Marks

	
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1
	1
	Factors of life of plants and ecological terms
	2
	Determination of indexes of optimum of terms of existence of plants
	2
	–
	
	1-7
	1
	

	2
	2, 3 
	Methods are researches, applied in ecology of plants
	2
	Firmness of plants is to the high temperatures
	2
	
	4
	1-16
	1
	15

	3
	4
	Adaptation of plants is to the terms of illumination
	2
	
	
	
	
	
	
	

	4
	2
	Demand of plants is to the heat
	2
	Морфо-анатомічні features of mesophytes
	2
	
	
	
	2
	

	5
	5
	Demand of plants is to moisture
	2
	Ecological descriptions of xerophytes and сукулентів
	2
	
	4
	10-16
	2
	20

	6
	6, 7
	Demand of plants is to the mineral feed
	2
	
	
	
	
	
	
	

	1. 
	
	
	
	Features of structure of assimilatory organs of plants are in the conditions of the city systems
	2
	
	6
	13-16
	2
	5

	7
	8, 9
	Basic types of co-operation of plants.
	2
	
	
	
	
	
	
	

	8
	10, 11
	Combined action of factors  and life-form of plants
	2
	Determination of firmness of plants is to the low temperatures
	2
	
	
	13-16
	2
	5

	
	
	
	
	The allelopathic operating of water extract of allelopathic active plant is on a test-culture
	4
	
	
	15,

18-19
	3
	


	Maximal rating: _100_ marks.
Reference criteria of estimation of knowledges depending on the collected amount of marks from maximally possible in %:
"Fine"
         — 90– 100 %   –  90– 100 marks
"Well"
         — 75– 89 %      – 75 – 89 marks
"Satisfactorily"         — 60– 74 %      – 60 – 74 marks
"Unsatisfactorily"      — less than 60% – less than 60 marks
	Literature is made to order
1. Dvorakovskiy m.S. Ekologiya растений: Ucheb. to пособі for біол. special. вузов. – M.: Vis. шк., 1983. – 190 с.
2. Gorishina t.K. Ekologiya растений. – M.: Vis. шк., 1979. – 368 с.
3. Larkher V. Ekologiya растений: Trudged. с нем. – M.: the World, 1978. – 384 с.
4. Shennikov a.P. Ekologiya растений. – M.: of Owls. science, 1950. – 376 с.
5. Uitteker R. Soobschestva и екосистеми / Sokraschenniy trudged. с англ. – M.: Progress, 1980. – 328 с.
6. Bibl' R. Citologichni bases of екологии растений: Trudged. с нем. – M.: the World, 1965. – 463 с.
7. Bilich t.L., Krizhanovskiy v.A. Biologiya. Polniy course: In 3 т. – M.: Izdatel'skiy дом of «ONIKS of 21 век», 2002. – Т. 2. – 544 с.
8. Biological dictionary / For the editor of акад. AN Ursr I.G. Pidoplichka, K.M.  Sitnika, R.V. Chagovcya. – K.: Goal. editor of advices. encyclopaedias of AN of UKRAINE, 1974. – 551 с.
9. Biology: A textbook is for 6 кл. among. загальноосвіт. навч. закл. / M.M.  Musienko, Yu.G. Verves, P.S. Glorious, P.G. Balan, M.F.  Voycekhivskiy. – K.: Genesis, 2002. – 264 с.
10.   Varming E. Raspredeleni растений in зависимости here внешних условий (екологическая география растений). – Spb.: Tipografiya Obsch. Brokgauz-efron, 1902. – 474 с.
11.  Viktorov s.V., Remezova g.L. Indikacionnaya геоботаника. – M.: Izd-vo Mosk. ун-та, 1988. – 168 с.
12.  Vlasov I.M., Bayrak n.V. Tekhnogennoe загрязнені почв of Donbassa of тяжелими металлами // of Ekologichni of problem of Donbassa of и пути их решения. – Doneck: Donbas, 1990. – 72 с.
13.  Voprosi of физиологии, біохимии, цитологии of и flora of Ukraini / Otv. editor Yu.R. Shelyag-Sosonko. – K.: of Sciences. idea, 1974. – 140 с.
14.  Glukhov a.Z., Shvindlerman s.P., Ostapko v.M. Ekologichni aspects of оптимизации агроекосистем of юго-востока of Ukraini. – Doneck: B.I., 1995. – 238 с.
15.  Gorbachev b.N., Zacepina d.Ya. Geobotanika: course of лекций. – Doneck: Izd-vo Doneck. ун-та, 1973. – 126 с.
16.  Gorbachev b.N., Zacepina d.Ya.  Ekologiya растений / Uchebn. to пособі. – Doneck: Izd-vo Doneck. ун-та, 1977. – 76 с.
17.  Greyg-smit P. Kolichestvennaya екология растений. – M.: the World, 1967. – 359 с.
18.  Grodzinskiy a.M. Alelopatiya in жизни растений и их сообществ. – K.: of Sciences. idea, 1965. – 190 с.
19.   Grodzinskiy o.M. Bases of chemical co-operation of plants. – K.: of Sciences. idea, 1973. – 205 с.
20.  Dazho R. Osnovi екологии. – M.: Progress, 1975. – 415 с.
21.   Didukh ya.P., Plyuta p.G. Fitoindikaciya ecological factors. – K.: of Sciences. idea, 1994. – 280 с.
22.  Ziman s.N. Zhiznenni forms of и біология steppe растений of Donbassa. – K.: of Sciences. idea, 1976. – 176 с.
23.  Zlobin yu.A. Bases of ecology. – K.: Libra, 1998. – 248 с.
24.  Zozulin g.M. System of жизненних forms of висших растений // of Botan. журн. – 1961. – Т. 46 № 1. 
25.  Ivanov l.A. Fiziologiya растений. Rukovodstvo for студентов лесних вузов и техникумов. it is M., L.: Sel'khozgiz, 1931. – 242 с.
26.  Il'kun g.M. Gazoustoychivost' растений: Voprosi of екологии и физиологии. – K.: of Sciences. idea, 1971. – 146 с.



NPP, that lays out discipline __________ Boyko O.A.                                 Manager of department ______________ Boyko o.A.
Results of verification of calendar plan ___________________________________________________________________________

A TASK IS FOR INDEPENDENT WORK OF STUDENTS
Task 1. Ecological analysis of plant to the sclerophyte ( 3 год)
Task 2. Ecological analysis to the mesophyte (2 год)
Task 3. Ecological analysis to the hydrophyte (3 год)
Plan of the individual job processing
1. To pick up the type of plant which answers the select ecological group of plants
2. To do complete morphological description of plants:
3. Structure of root, stem, leaves, flower, garden-stuffs, to specify the typical place of growth
4. To conduct the analysis of morphological and anatomic structure of plant. To select the structural features of kind and sign of adaptation to the ecological terms
5. To do the pictures of vegetative and genesic organs of plants.
6. To give complete description in relation to demand to the environment and ecological factors.
7. To draw a conclusion
8. To conduct comparative description with other мезо- or by a sclerophyte.
9. To specify on the general and species-specific signs of plants.
To design a result as a card.

10.   LITIRATURA
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To the test of task 
for self-control of students
	100
	1. Insert the proper term 

	1
	. it is a necessity, substantial, proof relation between the phenomena, objects, their component parts, properties of things, and also between properties into things.

	 
	

	50
	2. Ectotrophic мікориза -  it .

	1
	one-year education

	2
	long-term education

	3
	long-term  education with  plants by ephemeras  

	4
	long-term  education is with perennials  

	 
	

	100
	3.  In reply to a damage or infections of plant фітофагами  .

	1
	form фітоалексіни

	2
	 synthesize  антоциани

	3
	form  коліни

	4
	synthesize  лігніни

	 
	

	100
	4.  A term is a «allelopathy» offered .

	1
	Ю.Д. Grodzinskiy

	2
	Kh. Molish

	3
	Yu. Odum

	4
	A. Tensli

	 
	

	50
	5. The toxins of plants of unalbuminous nature divide on

	1
	2 classes

	2
	3 classes

	3
	4 classes

	4
	5 classes

	 
	

	100
	6.  Toxins which have a specific action especially

	1
	глікозиди

	2
	saponins

	3
	алколоїди

	4
	organic acids

	 
	

	75
	7. Ol'faktorni of метаболіти plants 

	1
	influence on chemoreceptors and attract insects-запилювачів remotedly

	2
	influence on the taste receptors of insects

	3
	stipulate the color of plants

	4
	frighten off фітофагів from a plant

	 
	

	50
	8. The method of determining the general amount of phenols modified at plants .

	1
	Meule

	2
	Boyarkin

	3
	Kursanov

	4
	Levental'

	 
	

	100
	9.  Give a short answer for a question

	50
	What ecological terms are a стимулють synthesis  of цианогенних глікозидів at a clover which grows in England, if at Ukraine these matters at a clover are not almost synthesized?

	50
	In what biological maintenance of this phenomenon?

	
	


	50
	10.  Matters which are instrumental in approaching of sexual partners – it .

	1
	детеренти

	2
	rheochrysins

	3
	аттрактанти

	4
	байтинг-фактори

	 
	

	50
	11. Matters of plants which attract animals

	1
	детеренти

	2
	rheochrysins

	3
	аттрактанти

	4
	афродізіаки

	 
	

	100
	12. High-volatile matters which cause a fast for animals, but nondurable reaction of conduct – it феромони-.

	 
	

	75
	13. Ol'faktorni of метаболіти plants 

	1
	influence on chemoreceptors and attract insects-запилювачів remotedly

	2
	influence on the taste receptors of insects

	3
	stipulate the color of plants

	4
	frighten off фітофагів from a plant

	 
	

	100
	14.  How right utterance? 
Attraktanti are matters which frighten off insects from комахоядних animals

	1
	Yes

	2
	No

	 
	

	75
	15. Kayromoni are matters which .

	1
	useful those organisms, that they are perceived

	2
	useful those organisms which form them

	3
	useful продуцентам and рецепієнтам

	4
	it is the neutral products of metabolism, which do not almost influence on продуценти and рецепієнти

	 
	

	50
	16. Allomoni are matters which .

	1
	useful those organisms, that they are perceived

	2
	useful those organisms which form them

	3
	useful продуцентам and рецепієнтам

	4
	it is the neutral products of metabolism, which do not almost influence on продуценти and рецепієнти

	 
	

	75
	17.  Does an organism can to a certain extent to replace a scarce ecological factor, on other functionally near?

	1
	Yes

	2
	No

	 
	

	75
	18.  Pick up a thread accordance of коліру anthocyan with a рН environment

	25
	red 
	neutral reaction

	25
	dark blue
	a reaction кисла

	25
	rose
	alkalireaction

	 
	

	100
	19.  Give an answer for a question in a word 

	50
	What organisms are the basic suppliers of nitrogen in soil?

	50
	What physical and chemical property of nitrogen does stipulate him дифіцит?

	100
	20. Alkoloid a solanine was found 

	1
	in табаку

	2
	in a hemlock

	3
	in a snowdrop

	4
	in tea


Compendium of lectures

Lecture 1.

Which do the terms of external environment of, influence on lives of plants, very various. However in a final result they can be erected to the action comparatively of some factors. There are five basic, constantly operating factors without which life of green plants impossible: light, warmly, air from, that held out in him oxygen and carbonic acid, moisture and mineral nutritives.
For life of every plant all of these factors are needed in certain quantitative expression. If one of factors is in too a few, he not utillized a plant and can not provide his existence, but at a too generous amount  starts making on a plant harmful action and in the end results in his death. Therefore distinguish three so-called cardinal points of action of factors of life of plants: minimum, optimum and maximum.
A minimum is name the that least quantitative value of factor at which life of plants becomes possible, by an optimum is a that amount which creates the most favorable terms for life of plant, and by a maximum - and most, at which life of plant yet possible. Distance is from a minimum to the maximum, that those limits which life of plant is possible in, named ecological amplitude of plant in relation to this factor.
The cardinal points of action of every factor at the different types of plants are very different. One plants need greater amount this factor, other are satisfied with less than. One have wide ecological amplitude, that can live at the very different quantitative values of that or other factor, in other this amplitude is narrow, that distance from a minimum to the maximum small.
For the degrees of demand to that or other factor of plant divided by the so-called ecological types. There is a type of heliophilous plants which are in a need in great numbers light, and type of тіньовитривалих, that satisfied with his less. There are типи of heat-loving and холодостійких plants, типи of plants, adjusted to the different degrees of moistening, to the abundant and wretched mineral feed. Above-ground parts of plants are always well provided with air, and are under earth or in water quite often test his failing. Therefore there is an ecological type of plants, able to bear with a few of air.
Except for considered five basic, constantly operating factors, on life of plants influence and some other. Usually they operate on plants only side, changing the degree of material well-being of plant basic factors, but sometimes their action becomes direct and direct. Then it will be plants to them to adapt, forming the special ecological types.
To such factors mechanical composition and some chemical properties behave to субстрату. Mechanical composition influences on the degree of material well-being of plants moisture and nutritives, but on very magnificent sands or on strongly stony субстратах he becomes a directly operating factor - it will be to adapt plants to his unfavorable physical properties. On in strongly salt soils plants are forced to adapt to harmful (to poisonous) the action of salts, on soils and soils with the strongly expressed sour reaction a directly operating factor is become by acidity of the ground solution.
The special ecological types, adjusted to information of unfavorable terms of existence, will appear in all of the noted cases.
Plants can adapt to that or other factor of life in number of different ways. The morphological distinguish adaptation, anatomic, biological and physiology.
Morphological adaptations consist in the features of structure of organs of plants, and anatomic - in the features of structure of cages and fabrics. Biological adaptations are related  more frequent all to the features of development of plants in time, and physiology is conditioned  internal processes which pass in a plant. To to to that connections of factors of life of plant can adapt all of four methods. So for example, ability carries the lack of moisture at one types of plants conditioned morphological or anatomic features, in other - sometimes to the vegetation, in the third - by physiology adaptations.
For character of adaptations to those or other terms of existence of plant divided by different life-form. Plants behave to one life-form, by an identical method that adjusted  to the external terms, and that is why anymore or less similar for original appearance, although systematic they can be quite not domestic. Clearly, that a that ecological type can be presented the plants of different life-form.
The factors of life of plants are considered operate it is not isolated, but jointly, thus quantitative expression each of them can be various. Almost numberless combinations are here possible . Such connections of jointly operating factors are named ecological terms. Depending on reasons which stipulate that or other connection, distinguish four groups of ecological terms: terms are climatic, edaphic, біотичні and anthropogenic. The first two groups  are combined under the general name  of абіотичних terms.
A climate fully determines the amount present at disposal of plants of heat, and  in a large degree is an amount of moisture and at more small is an amount light. He influences непрямим appearance on material well-being of plants the elements of mineral feed.
Distributing of heat on an earthly surface depends on two principal reasons: geographical breadth (horizontal zonality) and  height above a sea level (vertical zonality). Both these reasons determine the degree of humidity of climate, but large influence on it does yet and the third reason is distance from the bank of ocean. The amount of atmospheric fallouts which fall out diminishes to the extent of advancement from a bank in глубь a continent. Except for marked three principal reasons, on distributing of heat and moisture marine flows and direction of ghats influence on a continent. The terms of illumination change together with the amount of heat and moisture.
The zonal and half-length changes of climate become noticeable only  at long range or at a considerable difference in a height above a sea level, but is and such changes of climatic terms which affect short distance. They are named мікрокліматичними and the localities related to relief - mainly with direction (by a display) of slope.
Edaphic terms are name terms, conditioned character to субстрату which plants live on, and directly unconnected with a climate. Material well-being of plants moisture in the same degree depends on едафичних terms, as well as from a climate, and material well-being the elements of mineral feed is almost fully determined edaphic terms. To those terms influence is related some inconstant operating factors of life of plants.
Reason of едафичних divergences in the conditions of existence is a redistribution of moisture of fallouts which fall out, on the elements of relief and мікрорельєфу, and also character of mountain breeds on which soils develop and plants live.
Biotichni of condition is created as a result of activity of living organisms, including plants. Quantitative expression of all of factors of life of plants changes under act of біотичних influences.
A most value has an influence of plants, which will form vegetable groupments,  or фітоценози. Competing with each other through factors of life and mutually adapting one to one, plants change the terms of existence on that territory which is busy at this vegetable concord and named the residence of this groupment. Into a groupment original мікрокліматичні terms are created, by a називані phytoclimate. The edaphic terms of residence change.
Large influence on life of higher plants is rendered by бесхлорофильні microorganisms which live in soil and on plants, and also animals. And microorganisms, and animals, influence in that time on each other and adapt mutually, forming the groupment of animals (zoocenosiss) and groupment of microorganisms. The incident to this residence groupments of plants, animals and microorganisms make the unique system – біоценоз, and together with the абіотичними terms of residence is a geobiocenosis which is the object of study of біогеоценології. From geobiocenosiss folded, as specified already, biosphere of earth.
Anthropogenic terms are the result of economic activity of man, which not only strongly influences on all of factors of life of plants, but changes nature  of plants.
A man is not limited to the use of products which is given a natural vegetation. In many places he substitutes for natural vegetable groupments агрофітоценозами – artificially created connections of plants which give necessary products. Such sowing of different agricultural plants, gardens, parkas, lawns, flower-gardens et cetera For creation of them plants, directly taken from a local wild flora or left from other countries, are used, but in a far greater degree are cultural kinds and sorts, created by a selection. They have necessary a man properties which дикоростучих kinds do not have.
Methods, in-use at a study degrees of demand of plants to those or other factors of life, are divided by two groups: supervision above life of plants in natural terms and experiments which the terms of existence artificially change in.
The basic method of supervision in nature is a method of ecological rows. An ecological row is made by residences which differentiated on quantitative expression some one factor of life of plants, that is continually increased or diminishes from the first to the last member row. Yes, for example, in a number of residences, located along a slope, the edaphic moistening is increased with one's the face touching the ground and diminishes upstairs for slope.
At the study of ecological row a presence or absence of this type of plant turns out above all things in each of entrance in the complement of row residences. It enables to judge about ecological amplitude of kind: kinds from wide amplitude meet along the whole length of row or on his greater part, and that the devoted have more narrow amplitude to the small segments of row. Then find a that member of row, condition of existence in which is for this kind optimum. For this purpose determine the amount of copies of kind which is on unit of area in every residence, or other indexes which characterize development of plants: the percent of the area covered by them, weight, develops фітомаси, that, et cetera
In future границі of distribution of different kinds within the limits of ecological row and members of row compare with the optimum for every kind terms of existence. It enables to attribute plants to the different ecological types for the degrees of their demand to this factor. The rightness of such taking is checked up comparison of research results in this ecological row with researches, conducted in other analogical rows.
In some cases limited to such determination of relative degree of demand of kinds to that or other factor of life. In other  characterized and absolute amount of factor in every residence. In the resulted example of ecological row it must be determined amount of moisture in soil, and at the study of influence of other factors is maintenance of nutritives, thermal mode of air and soil, degree of illumination et cetera
Such is deep teaching of terms of residence is accompanied usually the deep teaching of reaction of plants. Not only a presence and degree of development of this kind in a residence but also row of other indexes is accepted in attention: anatomic structure and chemical composition of plant, and also features of physiology processes which take a place in him.
Next to the method of ecological rows, in ecology of plants wide application has a method of фенологичних supervisions, that supervisions above terms, the different phases of development pass in what probed plants. These terms are compared with the amount of that or other factor, present at this time at disposal of plant. Phenological supervisions are very important for ecological description of kind, because in the different phases of life of plant demand of him to the different factors is different.
An ecological experiment consists in growing of plants in terms, which differ from those at which they live in natural residences. By an experiment conclusions, done on the basis of supervisions in nature, are checked up and specified. An experimental method enables to trace influence only of this factor, dissociating him from influence of other factors. In experimental terms it is possible exactly to take into account the amount of every factor and obtain that a plant was an even measure well-to-do all of factors, except for tested.
At a supervision in nature of it obtaining is impossible. Therefore only by an experiment it is possible to define the absolute value of cardinal points of action of that or other factor for this type of plant. Supervision in nature, that even accompanied the deep teaching of terms of residence, allow to judge only about relative demand of this kind as compared to other.
At an ecological experiment three types of experiments are used: field, vegetation and laboratory. In the field experiments the terms of existence change in a comparatively small degree, because plants are reared in the opened soil and on natural soils. At vegetation experiments for growing of plants the special vegetation vessels, which can be placed both under open-skies and in the closed apartment, are used. 
LECTURE 2
Light is an energy source for photosynthesis, that for formation of organic matter from inorganic component parts, that takes a place in the chlorophyll-bearing  cages of plants. The body of plants is built in this matter, and that is why photosynthesis is a basic and major process in their life, which all of other depend on. Not only plants but also all of other organisms live by the plants of organic matter due to synthesized зеленними, except for some bacteria, able to utillize chemical energy of inorganic connections for the synthesis of organic matter (chemosynthesis).
Light, in-use plants, makes visible part of sun radiation which arrives at a terrene. Visible are rays with a wave-length from 380 to 720 міллімікронів [1]. Rays with a less wave-length (ultraviolet) and with greater length (infra-red) invisible. The amount of visible and invisible radiation is measured by a device, by a називаного actinometry, and expressed in thermal units – calories. 
However amount of light, in-use plants for photosynthesis, not proportionally to the lump sum of radiation. It is conditioned two reasons. At first, plants utillize light only in those months, when a temperature is high enough. In such months days are in high breadths long, and nights short, and that is why general amount of light far more average annual. It diminishes a difference in an amount light between high and low breadths, because in the last canicular days shorter, and nights of longe. Yes, from data of L.A.Ivanova [30], annual sum of sun radiation on the breadth of Shpicbergena (80° с.в.) in five times less than, than in Crimea, and sum of radiation after 4 warm months (May is August) diminishes here only  in three times.
The second reason consists in that for photosynthesis all of sun not radiation is utillized, but only rays with certain length waves which make fotoactive part of spectrum. For to information of V.N.Lyubimenko (1935), red rays appear most active in the first phase of photosynthesis, when formation of carbonhydratess is, and dark blue and violet – on the second stage which consists in transformations and mastering of products of assimilation. N.A.Maksimov [42] binds it to existence of two types of chlorophyll - chlorophyll of «a» and chlorophyll of «b», that take in rays with a different wave-length.
Invisible rays accept only the small participating in photosynthesis. Infra-red – carry plenty of heat, and  that is why at low temperatures taken in green  letters and do positive operating on photosynthesis, but at a temperature 25-300  and higher become harmful for plants. Ultraviolet rays with a wave-length less 300 mmk is considered згубними for all or almost for all of living organisms. However much some researchers divide this idea (A.F.Kleshnin, B.S.Moshkov, 1953).
Spectral composition of light on which his use depends by plants, not always and not everywhere is identical. In the first turn it depends on a reflection and dispersion of direct sunbeams. Passing through an atmosphere, rays are partly reflected clouds, fog and particulate matters of dust and evenly dispersed in all of sides. Than less transparent air, the greater part of rays appears inattentive before, than they will attain a terrene. Those rays which arrive  at it, in a considerable measure reflected a surface and also dispersed in all of sides.
Percent of radiation, reflected that or to other body, альбедо is named. For the different areas of earthly surface of альбедо very variously. Clean snow removes 85% all of falling on him radiated, and water surface at the high standing of a sun – only 5 %. At anymore low solstice of альбедо of water rises. Deprived the vegetation of soil and mountain breeds remove 25-30 %, busy at a grassy vegetation – 20-25 %. covered the forest – 10-20 % radiations.
Thus, illumination, got plants, consists of direct and dissipated light, thus correlation meantime et al can be different. Researches rotined that is dissipated light anymore friendly to the plants, what to the line, and better mastered by them even at that spectral composition. Considerable part of lines of rays passes through the plate of letter, not mastered, and very strong direct light is even harmful for plants. In that time it is dissipated light anymore rich in fotoactive rays, what to the line. 
A betweenness by direct and dissipated light depends mainly on a climate. At a large cloudiness, incident to the high breadths, the dissipated makes all of a to 70% illumination light, and in a warm and dry climate more low breadths prevail direct light. It also diminishes a difference in the degree of material well-being light in different breadths. Therefore on earth there are not areas, in which plants test the lack of light, related to the climatic terms. Calculations rotined that even on the breadth of Shpicbergena of light sufficiently for the receipt of high harvests of vegetable mass, an obstacle for this purpose is a lack of other factors of life.
Lack of light, caused едафичними terms, test aquatic plants, some water-plants which live in soil, and some plants which live in caves and canyons. Different material well-being light of all of other plants is related to the terms of біотичними, namely with shading of one plants other in vegetable groupments.
In any terms plants utillize for photosynthesis only small part present in their order of light. Makes the coefficient of the use of light forest groupments about 3 % amounts of fotoactive rays, or 1,5 % from a general radiation. For different cultural plants the coefficient of the use hesitates from 2 to 2,5 % and only on occasion arrives at 5-8 % general amount of radiation. As a rule, at strong illumination he is below than at anymore weak, because in last case of plant utillize light more prudently.
The different types of plants differently demanding to the amount of light. On this sign distinguish three ecological types:
I. Heliophilous plants, or oreads.
2. Tinevitrivali plants.
3. Tinelyubni of plant, or сциофіти.
The first need in great numbers light and does not take away shading. Second also better in all develop at sufficient illumination, but can without a large loss take away that or other degree of shading. The third are always satisfied with the two-bit of light and does not take away too strong illumination.
All of plants of steppes and deserts and a lot of plants of other natural areas behave to the oreads, devoted to the places, deprived   serried vegetable cover. Heliophilous also greater part of the field cultural plants and overgrew weeds. Pratal groupments consist of oreads and in the different degree of тіньовитривалих plants, and forest - from plants all three ecological types. The most of сциофітов is among grassy plants which make the understories of forest concords.
Plants adapt to those or other terms of illumination  all of four methods: there is adaptation morphological, anatomic, biological and physiology. The amount of light, in-use plants, depends above all things on an area, that it takes in light. Basic suctive light energy organs are letters, and that is why important morfobiology adaptation is ability of plants to develop a greater sheet surface. From data of L.A.Ivanova (1946)*, the total area of letters on I of hectare of the букового forest makes 7,5 hectares, in pine 7 to a 10 hectare, and in a fir-tree - there is an about 12 hectare. Very large area of letters and at many grassy concords, and also in sowing of cultural plants.
Than anymore light take in plants, the more so they synthesize organic matter, and that is why the higher the harvest of vegetable mass, got from unit of area, is busy at sowing or natural vegetable concord. However much the increase of the biological productivity due to the increase of sheet surface has limit. The greater surface of letters not only synthesizes much organic matter but also outlays much water on транспірацію. Therefore the total surface of letters can grow only until water is enough for this purpose. In addition, too abundant development of letters conducts to that one of them are shaded other, intensity of photosynthesis goes down thus. Taking into account all of it, in sowing of the field cultures respect 4 - 5 hectares the optimum area of sheet surface on a 1 hectare of sowing.
By ability to develop a greater sheet surface the plants of different ecological types own, and that is why this ability does not allow to judge about a degree demand of that or other kind to light. Degree of demand CPLD from поруч other morphological, anatomic and biological signs.
Influence of light on character of growth and it is possible to trace on an anatomic and morphological structure, comparing тіньолюбні and heliophilous plants, and also тіньовитривалі, reared in the world and in the conditions of shading. At trees, bushes and large grassy plants for comparison overhead and lower letters and escapes of that copy can be taken, because they develop in the different terms of illumination. Comparison shows that at the lack of light escapes strongly grow in a height and will form prolonged междоузлия. Mechanical elements develop poorly. At cultural plants it takes a place at the too thick sowing and results in consist plants. Letters which розвилися in shade тонк and tender, have a very  thin cuticle or quite  deprived  it. Stovpchasta fabric absents or poorly differs from губчатої .
LECTURE 3.
For photosynthesis a plant needs the amount of light is not only certain but also certain temperature, because at too by a row or at a too high temperature this process can not take a place. A temperature is strictly certain necessary also and for all other physiology and biochemical processes which take a place in the organism of plants. This is determine the value of heat - the second from basic factors life of plants.
By the source of heat the same as the source of light is a sun radiation, but not only its visible part but also invisible, especially infra-red. All of sunbeams heat an earthly surface, and that is why distributing of heat on earth straight and directly determined a geographical breadth. A middle annual temperature goes down in direction from an equator to the poles approximately on 0,5° on every degree of breadth. From geographical a breadth depends also difference of temperature of day and night, summer and the winter. In a прікваторіальній bar this difference is small, and to the extent of moving toward poles becomes considerable anymore.
Usually the followings distinguish five thermal areas:
1. Tropical with an average annual temperature higher +16° and by an insignificant difference between the temperatures of different seasons. A vegetation takes a place continually whole year or broken in periods of drought.
2. Subtropical, where the seasonal vibrations of temperatures are anymore considerable. From one to four months in a year a temperature is comparatively a row, which does not cause, however, an interruption in a vegetation.
3. Heat moderate with a temperature considerably below +16°, but always higher 00.  Periods anymore of high summer and more low winter temperatures are clear expressed, but complete freezing of vegetation and not observed here.
4. Cold moderate. An average annual temperature can be and below 0°, but from I to 4 months in a year it higher +10°. A vegetation in winter is halted.
5. Cold arctic in which temperature of warm month below +10°, and a vegetation period is very short.
However much границі of the transferred areas coincide with some certain parallels, but deviate from them in that or other side. It is caused that sunbeams heat not only dry an unmobile surface but also mobile the masses of water and air, which here move from the more heated areas of earthly surface to less heated. So there is a redistribution of heat. In a sea here are warm and cold плини, that render large influence on a climate, and motion of air the masses in a large degree depends on relief. Ghats quite often interrupt the way of motion of cold or warm the masses of air and it is promoted these or reduce a temperature after the mountain system.
With relief it is CPLD and the phenomenon of vertical поясності in distributing of temperatures. On a the same breadth, that in a the same thermal area, an average annual temperature goes down on 0,5° at getting up on each 100 meters of н.у.м.
The resulted is given about the zonal and half-length distributing of heat give only the approximate picture of temperature terms plants live in which. The annual and daily allowance vibrations of temperatures depend not only on a geographical breadth but also from the degree of continentalness of climate, conditioned distance from a seashore. In a marine climate, incident to the off-shore areas, a difference between the temperatures of the winter and summer and day and night is far more small, what in areas, located in a that area, but at back of continents. Even in the tropical area of area with a continental climate characterized a considerable difference between the temperatures of day and night.
The amount of heat which is at disposal of plants  depends also and from мікрокліматичних divergences. Shadow slopes are heated weaker than sun, windward - weaker than подветренні. Anymore the declines protected from wind have (other things being equal) a high temperature. From other side, in a decline quite often heavy cold air which is reason anymore of early autumn and more late spring light frosts flows down anymore.
Material well-being of plants a heat depends in some degree and from едафичних terms. Darkly-darkly painted субстрати is heated sunbeams stronger than світлоокрашенні, and dry - stronger than moist. Stone are especially strongly heated.
Next to абіотичними terms, on the degree of material well-being of plants a heat large influence is rendered by біотичні terms and, in the first turn - phytoclimate. The mutual shading of plants in a concord not only diminishes the degree of illumination, but changes the temperature of air and soil also. Stronger all it is reflected in forest groupments. Daily allowance fluctuations in the temperature of air directly above the crowns of trees appear greater, and under пологом of trees - considerably more small, what above the areas deprived vegetation. In the day-time under пологом of the forest considerably more cool, and at night - more warm than on the opened place. A similar action, though less strong, does the forest (especially coniferous) on the temperature of different seasons of year.
Grassy groupments have the less sharply expressed phytoclimate, but also here difference of temperatures inwardly and out of concord is considerable. Observed quite often, that separate plants out of concord  perish  from заморозку, and on plants into  a groupment that заморозок of згубної action does not do.
Does not remain without influence on the thermal mode and anthropogenic influences, both specially directed on adjusting of temperature terms and nondirectional. Among  the last it is needed to mark the anthropogenic climate of settlements. In cities, located in a temperate climate, temperature of summer months always on 2-30 higher than in country, and in winter this difference anymore. The anthropogenic changes of climate are reflected not only in cities but also in  their nearest fence surrounding a village. 
For life of plants both the temperature of air and temperature of soils and soils a rootage develops in which is identically important. The thermal mode of soils and soils always strongly differs from the thermal mode of air in that residence.
The surface of soil can cool off and heated so much, and together with it the layer of air is heated or cools off directly above soil. Therefore daily allowance and seasonal fluctuations in a temperature on-the-spot soil are large - considerably anymore, than fluctuation in the temperature of air on some height from soil. However as far as deepening in soil temperature vibrations weaken quickly. Already on a depth a 1 mcode a difference almost disappears between the temperatures of day and night and strongly a difference diminishes between the temperatures of summer and the winter. In a temperate climate soil is the frozen solid in winter only to the certain depth, and below remains unicy, that matters very much for life of underground organs of plants. In summer - vice versa, anymore the deep layers of soil are warmed up slower and weaker than superficial layers and air.
A difference between the temperature of air which surrounds the above-ground organs of plants, and temperature of the ground layer in which their live root is named the temperature gradient of environment which surrounds plants. A high temperature gradient in warm time of year negatively affects life of plants, because an equilibrium violates between processes which take a place in above-ground and underground organs.
In a cold climate a presence of temperature gradient is reason of existence of "eternal frigidity". There soils and soils freeze on a greater depth, and in summer the superficial layer of soil has time розмерзтися only, at that time as subsoil remains stopping beating.
The different types of plants produce different requirements to the temperature terms. Concerning heat the same as concerning light, it is possible to distinguish three basic ecological types:
1. Heat-loving plants, or термофіти, that can live only at more or less high temperatures.
2. Kholodostiyki (холодовитривале) plants which better in all develop at high enough temperatures, but able to take away and low.
3. Kholodolyubivi plants, or кріофіти, that adjusted to life at low temperatures and sufferings from an action more high.
At one time Dekandol' offered other, very little more shot, distributing of plants on a relation and heat. He distinguished 9 types:
1.   Megatherms are plants of moist tropics which live in the conditions of permanent, that does not almost change high temperature.
2. Kserotermi is plants of very warm, but dry and continental climate which it will be to maintain the considerable vibrations of temperatures anymore.
3.   Mezotermi is plants of warm temperate climate.
4.   Microtherms are plants of cold temperate climate.
5.   Gecistoteri are plants of arctic climate and високогір'їв.
Yet more detailed classification of plants for attitude toward a heat very difficult, because that a plant in different periods of the life is far not identically demanding to the heat.
Almost all of plants of temperate climate have a "period of rest", when one physiology processes in them are quite halted, and other flow poorly. In such state a lot of plants maintain without harm on your own very low, and sometimes and high enough temperatures which during an active vegetation for them згубні. However and in the period of active vegetation the degree of demand of plants to the heat strongly changes depending on the phase of their development.
LECTURE 4.
Value of water as one of basic factors of life of plants large and многообразно. Together with carbonic acid and mineral salts water shows by itself material from which at photosynthesis an organic matter is created. Mineral nutritives enter plant from soil as aquatic solutions, and organic matters which appeared move in the same kind into a plant. All of biochemical reactions in a plant take a place only in aquatic solution, existence of living cytoplasm it is waterless impossible. Even dry parts of plant, as seed and garden-stuffs, contain moisture, and whole-body living plant water makes from 50 to 98 % on weight.
By the source of moisture for all of geophytes, and also for the plants of mainland reservoirs there are aquatic pair, brought air плинами from an ocean and, that fall out in the type of fallouts. Moisture of fallouts is redistributed on the elements of relief and мікрорельєфу, accumulates in declines, образуя placed reservoirs of different sizes, and gets deeply to soils and soils, образуя there aquifers (ground water). Therefore material well-being of plants moisture is determined in an identical degree both climatic and by едафичними terms.
The amount of fallouts which fall out is measured shown in millimetres in thick, шаруючи water, that would appear on-the-spot soil, if water nowhere flowed down and not evaporating. This size is measured by the special device - rain-gauge. However determined material well-being of plants moisture is not only the amount of fallouts which fallen out but also size of evaporation. Therefore the terms of moistening are characterized different indexes, which is measured betweenness by arrival and expense of moisture.
A large value for life of plants has also distributing of fallouts sometimes to the year and character of their fall. Moisture which fallen out at brief strong rains is utillized plants in a less degree, what and, which falls out during the less strong, but protracted rains.
Conformities to the law of distributing of moisture on an earthly surface in a great deal coincide with the same conformities to the law of distributing of heat. The most of fallouts falls out in a прікваторіальній bar. Towards poles it diminishes and arrives at the least size between 25° and 35° breadths. Farther, in the area of temperate climate, the amount of fallouts is again increased. It does not arrive at such size here, as under an equator, but creates favourable enough terms for providing of plants moisture, because evaporation here far less than. To the arctic breadths the amount of fallouts diminishes again, but it is compensated the subsequent diminishing of evaporation, related to the decline of temperature.
Thus, moisture, as well as warmly, is distributed on an earthly surface zonally. On a north and on Sonth hemispheres it is possible to distinguish for five areas:
1. To the heat moisture
2. To the heat dry
3. Moderate dry
4. Moderate moisture
5. Cold moisture.
However within the limits of each of these areas amount of fallouts far not identically.  It diminishes to the extent of advancement from the bank of ocean in глубь a continent. Marine climate of off-shore areas of, which is characterized less considerable fluctuations in a temperature, is  usually   at the same time moist, and continental - dry.
Distributing of amount of fallouts, equal as and distributing of heat, in a large degree depends on marine and air плинів. Warm marine flows increase, and the cold diminish the amount of moisture which evaporating from the surface of ocean переносли wind on dry land. From winds most influence on the amount of fallouts is rendered by monsoons and trade winds. The first blow in the warm half of year in direction from a sea on dry land, and in a calaboose - from dry on a sea, stipulating the duty of rain and droughty time of year. Trade winds blow whole year one-way, and that is why in those places, where they are directed from dry on a sea, even seashore districts get very little moisture.
On the transfer of moisture air плинами strongly influences dry relief. Ghats which stretch parallell save seas "intercept" aquatic pair, brought wind from a sea, and force them to be concentrated and fall out as fallouts on the windward slope of mountains and in a bar between a sea and mountains. Air which crosses through mountains, already impoverished aquatic pair, and that is why for other side of ghat of fallouts falls out far less than.
The terms of moistening change also depending on a height above a sea level, submitting conformities to the law of vertical поясності. The decline of temperature to the extent of getting up in mountains causes the increase of relative humidity of air, and consequently, and increase of amount of fallouts at the simultaneous diminishing of evaporation.
Distributing of plants on ecological groups (types) for the degrees of demand to moisture is complicated that material well-being of geophytes moisture is in reverse dependence on material well-being of their underground organs air. Than anymore water in soil, the less than in it air and vice versa. Therefore at taking of plant to that or other ecological type it will be to take into account his relation to both adopted factors.
Already at the end of the last century of Varming, Shimper and other environmentalists distinguished four basic groups of ecological types of plants depending on their attitude toward the terms of moistening:
1. Xerophytes are plants, capable satisfied with the two-bit of water. To failing in mid air they test never, because grow on dry soils.
2. Mesophytes are plants which are in a need in great numbers moisture, but simultaneously and in the enough body of air in soil. Therefore they grow on средньовологих субстратах.
3. Gigrofiti is plants above moist субстратів which are in a need in great numbers moisture and able to bear with придухою in soil.
4. Hydrophytes are plants which live in water.
LECTURE 5.
The elements of mineral feed, except for nitrogen, appear in soil in the state mastered for plants as a result of destruction (weathering) of грунтоутворюючих mountain breeds. Weathering of breeds shows by itself a difficult process. Distinguish the physical, chemical and biological weathering. The physical weathering consists in здрібнюванні of mountain breed under act of sharp changes of temperature, freezing of water in cracks, which flows activity of glaciers of, water, to wind et cetera Under act of all of these influences dense breeds disintegrate on the separateness of different size. The most large from them have a diameter, measureable centimetres and millimetres (hoggin and sand), and shallow - by microns (clay and іл).
Zdribnyuvannya субстрату creates terms for the chemical and biological weathering. At the chemical weathering mountain breeds are added the action of oxygen of air and water for a cut-in in it carbonic acid. Their action increases the biological weathering – influence of organic matters, виділюваних in the environment of коріннями plants and by of great vitality in soil microorganisms, and also matters which will appear at decomposition of vegetable and animal tailings.
Minerals which enter in the complement of mountain breeds disintegrate as a result of all of these influences, and the elements of mineral feed of plants are selected as soluble salts. Mountain breeds, which soils, very different for chemical composition, are formed on, and that is why composition and amount of salts which will appear also is very different.
Thus, the degree of material well-being of plants the elements of mineral feed is determined above all things character of грунтоутворюючих breeds, that by the terms of едафичними. In that time it depends on a climate, which influences on intensity of weathering processes speed of washing of salts which appeared, from overhead horizons of soil.
Elements feeds which was selected from minerals in form easily soluble salts can not accumulate in soil in such kind. They or at once taken in коріннями plants, or washed fallouts in anymore deep layers and in ground water, or enter into new reactions, again passing to the insoluble state. The last phenomenon is named immobilization. It it especially can фосфорнокислим salts which will form the row of insoluble connections with a calcium.
Piling up of elements of mineral feed in soil takes a place in two basic forms: as eaten (exchange) up ions, retained the suctive complex of soil, and in composition of organic matter of dyings  off plants and other organisms.
The crystalline grates  of minerals which the ultrafine (clay) mineral particles of soil consist of take part in absorption of ions soil, and also by богаті iron inorganic particles and organic matters of humus. The eaten up ions are in the permanent co-operating with the ground solution. They pass to solution, if concentration those or other ions in the last goes down, and can be deputized (витиснуті from a suctive complex) other ions.
The root of plants is utillized by the ions of the ground solution and eaten up ions and can master the elements of mineral feed directly from minerals which collapse easily. On the last they influence, selecting   carbon dioxide which will form on-the-spot mineral tape of solution of coal acid. Yet more vigorously minerals collapse by organic acids which are selected  коріннями   plants. Possible and direct exchange of hydrions, виділюваних by root hairsprings, on cations which hold out in mineral particles soils.
Elements of mineral feed of, which enter in the complement of organic matter of soil, can not be directly utillized   higher plants. Accessible for them they become of great vitality in soil гетеротрофними organisms only after destruction (мінералізації) of organic matter: by mushrooms, актиноміцетами and bacteria. On terms, in which decomposition, large influence, flows the animal population of soil does also.
Decomposition of vegetable tailings which got in soil steps out briskly at first and stormily, with the selection of plenty of heat. On the early stage of process a leading role is played by mushrooms which destroy a cellulose, геміцеллюлозу  and a lignin is proof connections which cellular walls and mechanical elements of plants are built from. Later advantage get the different types of bacteria. For decomposition it is necessary beautiful moistening to субстрату and free access of air, and also presence in soil of several of the easily mastered connections of nitrogen. Last necessary for a construction plasma of microorganisms, because matter of cellular walls and mechanical elements poorly by nitrogen: cellulose and геміцеллюлоза show by itself полимеризированні carbonhydratess, that безазотисті connections, and a lignin contains nitrogen   in a very two-bit.
Simultaneously with decomposition of debrises there is formation of new organic matter in soil. It is bodies of розкладницьких microorganisms and garbages which go out as a result of their vital functions. From data of E.Dzh.Rassela [63], the living matter of microorganisms will form to 600 kg of dry mass on I of hectare which makes near I % all of mass of organic matter of soil. In composition garbages of vital functions of microorganisms an important role is played by different organic acids: oily, ant, succinic, sorrel, lemon, виннокаменная, milk. In future these connections and matter of dyings off microorganisms in same queue added decomposition.
On the terms of decomposition of organic matter influences strongly, as specified already, animal population of soil, that very variously. Microscopic simplest, presented корененіжками live in soil, flagellate and by the two-bit of infusoria, and also numerous representatives of the more highly organized animals: eelworms, earthies, shellfishes, myriapods, crustaceas, larvae of insects and mammals which dig earth.
The simplest live in tape of water which surrounds the particles of soil, and feed on bacteria. Therefore their influence on the process of decomposition it is possible it would be to respect negative, but it was set that some bacteria in the presence of the simplest anymore active, what then, when these predators absent. From the more highly organized animals some also live in aquatic tape, but greater part them lives in the spaces filled air between the particles of soil. Greater from them lay itself motions. For method of feed more highly organized the ground animals are divided by four groups: фітофагів, сапрофагів, копрофагов and predators. The first feed on living plants, second - by their dyings off fabrics, third - by excretions of other animals, and fourths - by animals.
On decomposition of organic matter сапрофаги influences mainly. Debrises which eat up by them, overcooked part in the food highway of animal, and виділювані excrements are laid out microorganisms far easier than undigested debrises. Greater from сапрофагів, in addition, yet mix здрібнена organic matter with the particles of soil and make light it, increasing access of air.
The most strong action is undertaken by rain worms which together with vegetable tailings swallow and skip through an intestine enormous amount of particles of soil. For to information, that over is brought E.Dzh.Rasselom, on an area in I of hectare to a few million rain worms gross weight of which makes to 500 kg are counted in soil During a vegetation period they skip through an intestine to 25-30 tons of soil, taking away it from a depth to 30, and sometimes even to 160-200 see. Greater work from interfusion of different horizons of soil is executed also by mammals-землерої - кроти and some rodents (ховрашки, jerboas et al).
Process of decomposition of organic matter which stormily goes at first, in future slowed gradually. a remain Which was not Laid out will form the ground humus, or гумус - painted amorphous mass. Gumus shows by itself difficult mixture of more or less proof organic compounds. They are rich in the elements of mineral feed, but passing of these elements to accessible for plants the state takes a place slowly. Thus, гумус is as though the system of accruals of mineral feed of plants.
The process of decomposition of debrises is described takes a place in aerobic terms, that at sufficient access of air. At the lack of oxygen this process goes differently and caused other, by anaerobic microorganisms. Almost all of mushrooms and актиноміцети behave to the typical aerodes, and among bacteria next to aerodes optional and облигатні anaerobes. The first develop at the limited access of air, and for the second free oxygen not only is not needed, but even згубний.
At анаеробном decomposition there is complete not мінералізація of organic matter to carbonic acid, water and simple salts, but piling up of different products of intermediate character. Part of connections of nitrogen here recommences to free nitrogen or to the ammonia and улетучивается in an atmosphere, so that soil loses them. Therefore the anaerobic process of decomposition can not provide a plant the elements of mineral feed. Little that are many of matters which will appear at this process, poisonous both for higher plants and for the aerobic population of soil. Such products of renewal are methane and sulphuretted hydrogen, and also much organic acids. Accumulating in soil, they repress the process of мінералізації and as though can an organic matter.
Thus, poor субстрати which have plenty of elements of mineral feed is formed physiological, but for plants these elements are inaccessible. To such субстратів peat which will appear on sphagniopratums belongs, for example.
The special place among the elements of mineral feed occupies nitrogen. He is in the ground solution as exchange ions of the suctive ground complex and in composition the organic matter of soil, but in грунтоутворюючих breeds he is not. The source of nitric connections in soil is gaseous nitrogen of air which everywhere is a-plenty, but for higher plants inaccessible.
The several of ammoniac and nitrate nitrogen enters soil with rain-waters. An ammonia gets in an atmosphere at decomposition retaining nitrogen of organic matter, and nitrates can appear directly in an atmosphere under act of electric digits. From an atmosphere an ammonia and nitrates is washed rain-waters and enter soil, but amount of the got by such method CPLD nitrogen small. In the experiments of E.Dzh.Rassela it made on the average 4,5 kg on I of hectare in a year, at that time as cultural plants carried with a harvest to 100 and more kilograms of nitrogen.
The bulk of the ground nitrogen goes out due to fastening (fixings) of atmospheric nitrogen the ground microorganisms. By ability to fix nitrogen some own freely of great vitality in soil organisms, but microorganisms which live in symbiosis with higher plants have a far greater value.
From of freely great vitality organisms bacteria which behave to births of Clostridium  and Azotobacter, and also some синьо-зелені water-plants, fix atmospheric nitrogen.
Bacteria from the sort of Clostridium   are widely widespread and meet in great numbers, but value of them, as fixings of nitrogen, small, because they are optional anaerobes and develop in terms, unfavorable for life higher plants. Bacteria have a far greater value from the sort of Azotоbacter, that behave to the aerodes and develop mainly in neutral or poorly sour soils.
As these bacteria utillize an energy source цукри and some simple organic acids. From the elements of mineral feed they need phosphorus, gland, calcium or strontium, and for fixing of nitrogen they need a molybdenum also. The presence of two-bit of ammonia or nitrates does not interfere with them to master atmospheric nitrogen, but plenty of ammonia or nitrates represses this process
In a clean culture Azotоbacter  fixes to a 20 gramme of atmospheric nitrogen on each 100 grammes of the decomposed sugar, thus from 50 to 70 % selected фиксируемого nitrogen in nourishing . However in natural terms bacteria are considered only in liquid cases enrich soil the far of nitrogen.
Sine-zeleni water-plants from family of Nostocaceae own simultaneously a capacity for photosynthesis and to fixing of atmospheric nitrogen. For the last they need molybdenum. In the conditions of moist tropics and субтропіків fixing of nitrogen plays an important role water-plants, especially at the culture of rice. Those types of water-plants meet in a temperate climate, but here their participating in enriching of soil by nitrogen very insignificantly.
Azotofiksuyuchi microorganisms which live in symbiosis with higher plants give far more CPLD nitrogen everywhere, what freely of great vitality. Most essential from them are the so-called клубенькові bacteria that behave to the sort of Rhizobium and live on коріннях plants from family of bob. The green letters of plant supply with both organisms carbonhydratess, and bacteria - by CPLD nitrogen. On fixing of I of kg of nitrogen of bacterium outlay about 20 kg of carbonhydratess.
Kluben'kovi of bacterium can live in soil independently, but they do not fix nitrogen here. Getting in ризосферу bob, they are added to the stimulant the actions of root excretions and, in same queue, secrete matters which cause the wring of root hairsprings. Bacteria which got in such craped root hairspring get to the cages of root and stimulate their distributing. Thus, swelling will appear on roots – клубенек. He has a shell which consists of not retaining the bacteria of cages of bark. Under a shell there is a layer divided quickly, but also the not cages infected bacteria, but in central part of клубенька are greater cages, gap-filling bacteria (fig. 23).
Fixing of nitrogen takes a place inwardly клубеньков. For it, the same as for fixing freely by of great vitality microorganisms, a presence in soil of phosphorus is needed, to the calcium and molybdenum, and presence of far to the ammonium or nitrates brakes a process and hampers development of клубеньков. The far of haemoglobin which plays an important role in the process of fixing of nitrogen will appear in клубеньках. As known, maintenance of haemoglobin characteristically for blood of vertebrates, and higher plants and microorganisms will form him only in this unique case.
LECTURE 6
The reaction of the ground solution is determined the concentration of free ions of N+ and measured the number of рН. At рн, to near to 7, a reaction is neutral, higher 7 - alkaline, and below 7 - кисла. In different soils of рн hesitates from 3 to 8, that from strongly sour to the слабощелочной reaction. Now and then there are strongly alkaline soils from рн to 11 and so much sour from рн below 3.

On the reaction of the ground solution chemical and microbiological processes depend in soil, and consequently, and degree of material well-being of plants mineral nutritives. For the vital functions of bacteria which lay out a dead organic matter, the most favorable alkaline and neutral reaction, increase of acidity, operates on them угнетающе. Similarly it operates and on microorganisms which master nitrogen from an atmosphere – клубенькові bacterium and Azotоbacter. The decline of vital functions of all of these organisms conduces to diminishing amounts accessible  for the plants of mineral nutritives in soil. To a certain extent it is compensated that in a sour environment nutritives which enter in the complement of mineral particles of soil dissolve better, but a that reaction promotes and to the increased washing them in anymore deep layers.

The reaction of the ground solution undertakes a direct action and on plants. Every kind has the optimum size of рн. In most plants it answers neutral, poorly alkaline or слабокислої reaction, but all of these kinds easily enough take away and considerable deviations from an optimum. Only a reaction very кисла harmful for most plants. Poisonous action on them do free hydrions and ions of aluminium which dissolves in a sour environment.

The lack of heat and surplus of moisture is instrumental in the increase of acidity in soil. At these terms decomposition of organic matter goes so that soluble organic acids will appear in a greater amount. Therefore sour soils repress in the areas of cold and coldly moderate climate - all of soils of підзолистого and tundra types belong to them. In anymore warm and dry climate, opposite, prevail soil neutral and alkaline.

On acidity of soil properties of почвообразующей of breed and хімізм of ground-waters influence also. In a that cold and moist climate on by a богатих lime maternal breeds or at considerable maintenance of calcium less sour soils develop in ground-waters, what on quartz sands or products of destruction of crystalline breeds. The most sour reaction is had soil of sphagniopratums.

As a result of adaptation of plants to the unfavorable terms of existence the ecological type of ацидофітов appeared on sour soils (кислолюбов). A lot of plants of the coniferous forests, sphagniopratums, пустищ and tundra, and also some pratal plants and field weeds behave to them. Acidofitami is bushes: heather (Erica), брусниця, whortleberry, лохина, dirt, pratal cereals of белоус and pike, and also representative of long-term різнотрав'я of щавелек (Rumex of acetosella), that meets at травостої meadows and as the field weed. Most sharply expressed ацидофитами is сфангові bryophytess which develop better in all at рн higher 3,5 and already at 4,5 test oppression.

All of adaptations of transferred ацидофітов are physiology. The morphological and anatomic signs of ацидофильности do not exist.

Differently different arboreal breeds behave to the reaction of the ground solution. Oak is devoted to neutral слабощелочним soils, fir-tree - to to слабокислим, and a pine-tree owns very wide amplitude in relation to it. It meets on extremely sour soils of сфангових bogs, and on strongly alkaline soils which develop on marls and мелах, but better in all grows on neutral soils.

Attitude of cultural plants toward the reaction of the ground solution also not fully identically, but only one neutral. Therefore at growing of cultures on sour soils an important role is played by diminishing of acidity of the ground solution by liming (bringing of limeolith).

Before talked about a calcium as about to one of elements of mineral feed of plants, but the value of him is not closed this. For the construction of organic matter of plants small part is utillized only present in soil of supply of calcium, but also not in the use part plays an ununimportant role in life of plants.

The source of calcium in soil are a lot of minerals (доломить, кальцит, gypsum) and mountain breeds: grind, limestones, marls. Bogatimi a calcium is consider those soils in which he makes no less 3%. They are named a carbonate, because and a calcium is in them mainly as carbonate salt. There is he also in connection with phosphoric, made of flint and organic acids. Greater part of salts of calcium badly dissolves in water. Therefore in the ground solution them very little, but plenty of calcium is as ions, taken in the colloids of soil. From the degree of satiation of the ground colloids the reaction of the ground solution depends the ions of calcium.

Without regard to their weak solubility, in a moist climate connections of calcium are washed from overhead horizons of soil in нижні, so that the lack of calcium can be felt even in soils which develop on carbonate maternal breeds. The process of washing relaxes the vital functions of plants, especially those which have deep root. They take in a calcium in rich or lower horizons of soil and transfer it to the above-ground organs, and after dying off return overhead horizons of soil. Stronger everything is accumulated calcium bob.

The amount of calcium is determine the reaction of the ground solution above all things: at the lack of calcium it is sour, at an enough body - neutral, and at surplus - alkaline. A calcium is instrumental in the increase of durability of ground гумусу, and that is why enough body of this element it is necessary for creation of strong structure of soil, from which depends it water, air, and partly and thermal mode.

Influencing on property of soil, a calcium influences on plants side, but on occasion he operates on them and directly. A calcium regulates the exchange of matters in a cage – he neutralizes the harmful action of some salts which get to the plants. Salts of heavy metals, chlorous sodium and magnesium, salt-cake and magnesium, and also chlorous potassium, behave to them, if he is in surplus. To remove ability of calcium harmful action of the adopted matters behaves to the group of the phenomena, by називаної antagonism of salts.

For the degrees of demand two ecological types of plants differentiate to the calcium: calciphytes, or calciphils which are in a need in great numbers a calcium, and кальцефоби which avoid rich in a calcium soils. There are kinds which occupy intermediate position.

Most brightly expressed кальцефитами is петрофильні plants, devoted to the tali and baring of carbonate mountain breeds and to soils, that is formed on such breeds. Such иссоп крейдової (Hyssopus of cretaceus), thymes of крейдової and lime (Thymus  of cretaceus and T. calcareus), оносма  (Onosma of simplicissima), блощичник of Meyera (Lepidium of mejeri),  бедренец limestone (Pimpinella of titanophila). Kal'cefil'nost' is a bit weaker expressed at many steppe plants, which meet not only on щебневатих but also on нещебневатих carbonate soils: мордовника (Echinops of ritro),шавлії пониклого  (Salvia of nutans), horehound early  (Marrubium of praecox) et al.

There are calciphytes among forest and pratal plants. From arboreal breeds a кальцефильни larch is Siberian more or less, beech, boxwood. Among grassy forest plants – орхидні of Cypripedium and  Epipactis, and among pratal cereals – кострец coastal (Bromopsis of riparius).

To the transitional group of plants which grow both on богатих and by a бедних calcium soils, the far greater amount of kinds belongs, what to  кальцефитам. However much almost all of them at the enough body of calcium develop better than at his failing.

To to a lot of plants of sour soils belong as кальцефобів: сфагнові bryophytess, heather, белоус, щавелек et al. Sfagnovi bryophytess perish at поливі even weak solutions of calcium salts. However much a згубна action on them does a not calcium as element, but the alkaline or neutral reaction of environment is created them.

For the removal of lack of calcium a that measure is used in soil, that and for a fight against the sour reaction of soil, namely  is liming. Utillized also occupied long-term herbares from family of bob the root of which is taken in calcium from the deep layers of soil and transport him in superficial layers. It is property the root of bob is utillized also for creation of strong грудкуватої structure of soil. In this case long-term bob herbares sow in mixture with long-term дерновинними cereals. Grudki from the particles of soil, agglutinate гумусом, will appear as a result of vital functions of мочковатой of rootage of cereals, and the root of bob is delivered calcium which does these грудки anymore strong.

Easily soluble chlorous, сірчанокислі and carbonate salts of sodium (NaCl, Na2 SO4, Na2CO3), and also some salt to potassium and magnesium harmful for most plants. Harmful action them shows up both straight, directly, and side. A непряма action is expressed in that at considerable maintenance in soil these salts worsen it water, air and nourishing modes. If salts penetrate in fabric of plants, they undertake a direct poisonous action.

Harmful salts will appear in soil as a result of weathering of mineral its component parts and at decomposition of organic matter, but can in soil accumulate far not always. In a moist climate they at short notice are washed waters of fallouts, so that maintenance them in soil wretchedly. As a rule, it is expressed the hundredth and thousandth particles of percent. A far of soluble salts in these areas is only in soils of low-laying area marine узбереж, залива_ often by salt water during waves and gales. In the distance from banks the small areas of in salt soils meet near-by saline springs. In a droughty climate, opposite, rich in easily soluble salts of soil meet often and occupy greater areas.

Easily soluble salts play an important role at forming of two ground types: salt-marsh and солонцевого.

Saline lands are formed at the near bedding of more or less salt ground-waters which rise on capillaries in the ground horizons. Water  evaporating here, and salts put aside and accumulate gradually. Therefore saline lands can appear even then, when ground water contain the two-bit of salts.

In saline lands salts hold out in all of the ground horizons of soil up to overhead. In dry weather salt exudes, образуя raid or crust soil. The table of contents of salts is expressed the tenth particles of percent from gross weight of soil. The concentration of them in the ground solution hesitates depending on time of year. In spring and after rains, when soil is saturated water, a concentration goes down, and at підсиханні of soil - rises. However fully saline lands can dry out only from a surface, anymore deep horizons them always moist.

Depending on advantage those or other salts the different types of засолення differentiate: хлоридний, sulfate, soda, and also different transitions between them. At a betweenness is anymore taken into account the detailed classification of types of засолення not only by anions but also between cations. The different types of засолення are differently harmful for plants. The worst terms for life of plants are created at хлоридно-натрієвому and soda засоленні. 

Saline lands in droughty areas are devoted to the mionectic elements of relief: to the back-waters and superstreamside terraces of river valleys, безстічним западинам, low-laying area seashores. In западинах saline lands often will form a ring round salt lakes, and on sea-shores they meet, as specified already, not only in droughty but also in a moist climate.

Except for the real saline lands, is as early as the different degree of солончаковаті soil, more frequent all pratal type. Their existence is also CPLD from more or less минерализированними by ground-waters, but easily soluble salts are only in anymore deep horizons of soil and does not rise to the surface. A concentration of salts in such soils is considerably more small, what in saline lands, and the depth of bedding  hesitates depending on a water-table. Soils of сильно- differentiate depending on these signs, середньо- and слабосолончаковаті. Than deeper salts bed and than below their concentration, the weaker to солончаковатость soil.

Solonetzs develop in the conditions of the less moistening, on anymore enhanceable areas. Ground water bed here on a greater depth and direct operating on soil does not do. In a moist climate solonetzs do not meet, but widely widespread in a droughty climate, where will form complexes with not rich salts zonal soils: by black earth, chestnut and brown. In such complexes of spot of solonetzs all of time alternate with zonal soils at different quantitative betweennesss those et al.

In solonetzs easily soluble salts absent in superficial horizons - they are washed-up on some depth. Three horizons differentiate in the ground type of solonetzs: надсолонцевий, солонцевий and подсолнцовий. Nadsolonceviy horizon does not contain salts and does not have a structure. In солонцевому horizon of cut-in salts also no, but suctive the complex of soil saturated sodium. In connection with it he strongly ущільнений and has characteristic стовпчасту or глибистую structure. Soluble salts are only below him, in подсолнцовом horizon.

Power of the adopted horizons is different. On this sign the cork distinguish solonetzs, shallow, middle and deep. In the first надсолонцевий horizon has very insignificant power (not more than 3 wonders). In next підтипах of solonetzs him increased power so, that on deep solonetzs it can arrive at 20 see

At a location a root is in надсолоноцовом and to солонцевому horizons of plant not added the poisonous action of salts, but suffer from peculiar  the solonetzs of unfavorable physical terms of the ground environment. In spring, at sufficiency of moisture, солонцевий horizon takes in it voraciously. Stovpchasti or it is swelled a глибисті separateness and do this layer almost waterproof. Not water which primped stands too long on-the-spot solonetzs and evaporating. At drying out солонцевий horizon  becomes very dense, impenetrable for air and hardness проникним for root of plants. At the subsequent drying  out wide cracks in which will appear between posts and брилами, not staying too long, water of fallouts which fall out in summer is failed.

Thus, on the solonetzs of plant suffer from придухи, from the lack of moisture. That and the other unfavorable affects vital functions of the ground microorganisms and worsens, thus, the terms of feed of plants. In this case large maintenance of salts in soil influences on plants not straight, but side, changing a betweenness by other factors of life.

Together with solonetzs солонцюваті soils which own the same properties are widely widespread in droughty areas, but weaker expressed. Their layer is overhead more mighty, anymore rich in гумусом and has a structure. A compression in horizon of «V» is less strong, structural a separateness less large and less strong. Soluble salts bed on a no-bottom, usually inaccessible for root of plants. Therefore and the terms of existence here are less unfavorable, what on solonetzs.

For the degrees of expressiveness of signs of alkalinity distinguish слабко-, середньо- and to сильносолонцеваті soil. Zonal soils that enter in the complement of complexes with solonetzs almost always are more or less солонцюватими.

Except for saline lands and solonetzs there are yet  soils of transitional character, the signs of both considered types unite in which. It is солончако-солонці, pratal salt-marsh solonetzs and pratal and steppe solonetzs in the different degree of солончаковаті. All of these soils already do not have permanent connection with ground-waters, but at seasonal fluctuations of level of the last such connection is sometimes established a. Therefore in soil alternately that goes солонцевий process which is expressed in washing of salts in anymore deep horizons of soil, that salt-marsh, related to undercutting of them to the surface. Such soils have стовпчастий солонцевий horizon, but in him constantly or soluble salts are periodically present.
LECTURE 7.
To this group not only influence of green, autophytes on each other but also influence of deprived behaves to chlorophyll of гетеротрофних vegetable organisms. It is possible to distinguish four basic types of such influences: allelopathy, епифітизм, symbiosis and паразитизм.
A greek word «allelopathy» means a «cross-coupling». This term was offered in 1925 year an austrian botanist G.Molishem for denotation of that influence, that do volatile and soluble chemical matters on other organisms,  by виділювані plants in air and soil.
Letters, flowers and other organs of plants (including underground), constantly secrete in air volatiles, quite often strongly fragrant, but sometimes and does not have a west. Many of these matters appear biologically  active. Spreading with air, they run into other organisms and do on them and or other action, which can be reflected at long range from a plant which is the source of volatiles.
Operating of measure of plants on a man and animals generally known. The smell of flowers from a distance attracts insects which take part in pollination. In that time on some types of insects the smell of certain types of plants operates отпугивающе. The west of plants influences on vertebrates, and also on a man. Smell the root of valerian attracts lady-cats, the smell of bow causes for a man dacryagogue, and a man which was inspired measures of dirt or понтийской азалії tests the state, look like intoxication. Influence of volatiles appears very strong a виділюваних plant on other plants, although it and less than strikes the eyes.
High biological activity is owned by solvends, виділювані of коріннями plants in soil. They enter the ground solution and move with him, operating on the rootages of other plants, on the ground microorganisms and on, that live in soil of animals.
Operating of volatile and soluble vegetable excretions on other organisms is both positive and negative. It can stimulate development of these organisms, and can oppress and even kill them.
Most allelopathic relations are full studied between lower бесхлорофильними organisms. It is known that mould mushrooms and some актиноміцети secrete matters in an environment, that губительно operate on many bacteria. An action of them is strictly electoral: matters, виділювані by this type of mushroom, kill the types of bacteria are only certain. For other they are less poisonous or quite harmless, and on some of them operate even стимулирующе. Thus, mutual adaptation of kinds takes a place here.
Matters, by виділювана mushrooms and актиноміцетами, kill in a number other and a lot of pathogens which cause the disease of man and animals. In this time these matters are widely used in medicine and veterinary science after the name of antibiotics. Chemical nature them already so studied, that some are made synthetic of them.
A strong bactericidal action is owned by excretions of higher plants, mainly volatile. They are called фітонцидів. The experiments of B.P.Tokina [73] rotined that volatile excretions a bow, garlic, horse-radish, mustard, черемшини, cherry-laurel, цитрусових, and also oak and conifers of губительно operate on very many microorganisms. The unharmed organs of these plants select comparatively little фітонцидов, but the selection of them is sharply increased at a damage, and the more so at здрібнюванні of organs. In the number of bacteria, which grieve these фітонцидами, are even such proof from morbific bacteria, as a tubercular stick. Bacteria which cause rotting, mould fungi, simplest animals, perish from the action of фітонцидов also, and also many anymore the high-organized animals: insects and even хребетні.
Action of фітонцидов the same as action of antibiotics, strictly preferentially. Fitoncidi of every this kind згубні for one organisms, but relatively harmless for other. Yes, фітонциди of cherry-laurel is very poisonous for mammals, фітонциди of bow, garlic and horse-radish kill insects, but for mammals cause only слезоточені.                  
In life of plants фітонциди play an important role as mean of protecting from illnesses and wreckers. However and adaptation takes a place here: even the most rich in фітонцидами plants are added an attack specially, that adjusted to them wreckers, and morbific microorganisms
Far less than influence of фітонцидов is studied on higher plants. Yet in the twentieth of the XX century of G.Molish  (Mоlisch) [47]  set, that volatiles which stipulate the smell of ripe apples, угнетающе operate on many plants. It is especially strongly reflected on cut away and put in water industries, which in close proximity of ripe apples fade far rather than in their absence. It was set that such action of apple measure it is related to the presence of етилена in composition by the виділюваних apples of volatiles.
However later set it was, that a similar action is undertaken by excretions of many other plants which have various chemical composition. So for example, the flowers of lilac very quickly fade in presence the flowers of lily of the valley, фітонциди of magnolia detain growth of some herbares, the volatiles of pine-needle oppress the young underwood of leafy breeds et cetera There is the opposite phenomenon - stimulant action of volatiles on other plants: in the atmosphere of these excretions, for example, a germination is accelerated saw of many plants.
All  things considered the phenomena are described, N.G. The cold   offered in 1952р. theory of rotation of high-activity volatiles, продуцируемих and виділюваних in an atmosphere both higher by plants and ground microorganisms. He named these matters "атмовитаминами", that by respiratory vitamins.
Influence of permeates, виділюваних коріннями, no less large. It also is both oppressive and stimulant. Accumulating in soil in a far, that oppress  matters can appear harmful not only for other plants but also for those which select them. It is one of reasons of the so-called "fatigue of soil" - decline of harvests at permanent treatment of some culture during the row of years on a that place.
All of алелопатически the active matters of A.M.Grodzinskiy [20, 21] are named by колинами. Experiments are put them rotined that those коліни can do, depending on the concentration, both oppressive and stimulant actions: at high concentrations they can be toxic for other plants, and at low - to influence on their development.
It was set, for example, at growing of sunflower, corn and soy on different distance from landings of oak which owns high алелопатической activity. In a direct closeness from oak all of these cultures grew very badly, but in the distance 5-6 meters they grew better than pose by the алелопатического action of oak. Similar results went out in experiments with other алелопатически by active kinds.
The phenomena of алелопатии play an important role at forming of vegetable concords. Plants which select anymore active коліни win back itself a place, repressing less powerful in a алелопатическом relation competitors. In a concord, that formed, kinds which do on each other minimum oppressive action or even благоприятствующі to each other sneak up.
A.M.Grodzinskiy compared алелопатнчну activity of many types of plants and set that on this sign they are divided by three types:                                  
I. Most active kinds. Their stair well develops even in thick травостоях – they repress nearby plants and a place is cleared on your own those. However long to hold out they do not can in this place, because накапливающіся in soil of коліни harmful for them. Therefore plants of it it is always met a type alone, not образуя заростей. With every generation they change a place, propagating oneself by насінь, tolerable wind or animals. Among plants, studied A.M.Grodzinskim, by the representatives of it it was appeared a type катран (Crambe), горицвет (Adonis of vernalis) and some сорняки-однолетники.
2. Plants, коліни which less active, but all the same strong enough, to repress other kinds.  At these plants a capacity is strongly expressed for vegetative reproduction, and that is why they develop as thick куртин. In future as a result of seld-poisoning in the center of куртини there are escapes of изреживаются, so that degrading куртини have the appearance of ring. By the typical representative of it there is a couch-grass - ordinary plant of beds a type. 
3. Kinds with low-toxic колинами, which   operate only on maladjusted to them, unsteady plants. Types of it hundreds of years can a type raise on one place, causing neither the "fatigue of soil" nor seld-poisoning. Virgin steppe cereals behave to them: feather-grass, типчак, тонконогий et al. 
At forming of vegetable concords a yearling appear the first and двулетні plants, many of which very active in a алелопатическом relation. Gradually they yield to a place the perennials which propagate oneself vegetative and occupy soil during a few years or decades. They, as a rule, алелопатически less active. Finally, a concord, which consists mainly of алелопатически of weak kinds which do not oppress each other and can live undistinctly long time on busy territory, is formed. Such change is observed at forming of both grassy and arboreal and shrub concords.
LECTURE 8. 
In previous heads we saw a lot of examples of that, how a plant adapts to to to that factor of life in number of different ways, образуя different life-form. To the low winter temperatures foliferouss adapt one, and coniferous - by other method. Among plants, adjusted to the lack of moisture, there is суккуленти, sclerophytes, ephemeras and ефемероиди, among галофітів -  галоморфні суккуленти and криногалофіти et cetera
All five basic factors of life of plants always operate simultaneously and jointly, and in many cases to it influence is added yet and those or other optionally operating factors. Every plant belongs to the certain ecological type in relation to each of factors  and it must adapt to each of them. A most shape-generating action does a that factor, quantitative expression of which approaches a minimum or maximum and creates for life of plant unfavorable terms to which it must adapt above all things.
Often unfavorable terms are created not one, but at once two or by three factors which do on a plant identically strong shape-generating action. Yes, it will be the conifers of temperate and cold climate an even measure to adapt to the low temperatures of the winter and to the severe loss of water in a winter period. Plants of tundra and високогір'їв suffer simultaneously from the lack of heat, from strong evaporation in winter months and from physical or physiology poverty of soil by mineral nutritives. The plants of sphagniopratums live in the conditions of придухи in soil, to physiology poverty to субстрату and him sour reaction, and eremophytes suffer from the lack of moisture, too high temperatures and often from засолення.
In all of the considered cases unfavorable factors stronger all operate on making at plants those or other пристосувальних signs, but there are not without influence those factors quantitative expression of which nearer to the optimum. A plant adapts not only to unfavorable but also to the favourable terms of existence. As a result of all of these adaptations the life-form of plants are created. In previous exposition specified repeatedly, that to the same plants which have identical adaptations to the external terms belong life-form, and by virtue of it more or less similar for original appearance.
A necessity simultaneously to adapt to many factors, to present in various quantitative expressions, is reason of enormous variety of life-form of plants, to understand which very uneasily. Many researchers were engaged in development of the systems of classification of life-form, utillizing various класссификационні principles, but none of the offered systems is generally accepted.
The first systems of classification of life-form were created the founders of ecology of plants of A.Gumbol'dtom and O.P.Dekandolem. In-process, which went out in 1806 year,  A.Gumbol'dt selects 19 groups which he names the "basic forms" of plants. To that or  other  form of plant belong for физиономическому similarities, but имеющі similarity is also in ecological and biological relations. The name of greater part of «basic forms» coincides with the name of systematic units which the proper физиономический kind is most typical for. Yes, the basic forms of palms, cactus, cereals, coniferous et cetera are selected However much A.Gumbol'dt specifies, that for volume basic forms in no way coincide with systematic units. So for example, not only the representatives of family of palms but also голосеменні plants behave to the form of palms – to the cycad, to the form of cactuses not only cactuses are attributed but also суккулентні молочаи, to the form of orchids –  епифіти of different families.            A.Gumbol'dt created  classification long before works  of Ch.Darvina, and that is why could not examine виділювані «basic forms» as a result of evolutional adaptation of plants to the terms of environment.  However much he binds distribution of every form to the climate and other ecological terms. Therefore classification of A.Gumbol'dta is not cleanly физиономической, but еколого-физиономической.
A bit later A.Gumbol'dta (in 1818 year) O.P.Dekandol' offered classification, based not on физиономичних, but on морфолого-біологічних signs. This classification includes 8 groups, виділюваних on the basis of life-span plants, repetition of their fruiting and structure of escapes. All of plants are divided on монокарпики, that плодоносять one time in life, and поликарпики, that плодоносять multiple. Monokarpiki is subdivided into a yearling, двулетні and long-term, and поликарпики - on grassy plants, напівчагарники, bushes, saplings and trees. This distributing was utillized and by the next authors of the classification systems up to a present tense.
Ekologo-fizionomicheskoe direction in classification of life-form, the founder of which was A.Gumbol'dt, got subsequent development in works of M.Kernera and A.Grizebakha. Both these created  a researcher classification systems already after works of Ch.Darvina, and that is why took into account the factor of evolution.
M.Kerner (in 1863), as well as A.Gumbol'dt, names виділювані classification units them by "basic forms", but underlines that they appeared as a result of adaptation of plants to the external terms, mainly climatic. All 12 forms, including forms of trees, bushes, high herbares, low herbares, are selected them - turfy and unturfy, злаковидних, that climb, curly et al. M.Kerner respects impermissible to give "basic forms" the names which coincide with the name of units of systematization, because it can conduce to the mess.
A.Grizebakh (in 1872) went out from those substantive provisions, that and M.Kerner, but created the system which engulfs the geophytes of all of geographical breadths developed more in detail. He includes 54 units, називаних by "vegetable forms" and combined in 7 "basic groups".
The Еколого-фізіологічний going near classification of life-form continued to be used and later, up to a present tense. However much морфолого-біологічний direction becomes from the end of the last century of repressing.
The system of E.Varminga behaves to this direction, published in 1884 years. E.Varming in the first time applied a term "life-form", that from those пор became generally accepted [11].
In the classification of E.Varming, swimming out O.P.Dekandolyu, divides plants above all things on монокарпичні (гапоксантні) and поликарпичні. The first subdivide on life-span, and last -  for a number of signs. The special attention applies on the structure of underground organs and methods of vegetative reproduction, but a structure and life-span above-ground escapes is accepted in attention also. The system includes more than 70 subsections of different grade.
The classification system of K.Raunkira appeared in 1907 year, in basis of which fixed only one sign is  position of buds or apexes of escapes in relation to the surface of soil during a year, unfavorable for life of plants (cold or droughty). On this sign five basic types of life-form are selected:
1. Phanerophytes in which buds or apexes of escapes are located in unfavorable time of year more or less highly above the surface of soil. Here trees, bushes, lianas, belong and епифіти.
2. Chamaephytes in which buds or apexes of escapes are located close from the surface of soil. Such напівчагарники and plants is with сланкими or wintering escapes which вилягають.
3. Gemikriptofiti are  plants with buds and apexes of escapes, directly located on-the-spot soil (розеточні and дерновинні kinds).
4. Kriptofiti –  buds or apexes of escapes in unfavorable time are hidden in soil or under water. Greater part of grassy perennials belongs here.
5. Therophytes are  plants of yearling, which conclude a life cycle during one vegetation period, and because does not have buds of renewal.
Every type is divided by підтипи on different signs. Yes, phanerophytes subdivide on the height of stem, on the rhythm of development of letters (evergreen and deciduous) and for the degrees of protected of buds (with protective чешуями or without them). Except for wood, selected yet grassy and suculentic phanerophytes.












