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The main goals of this course is concentrated on three topics:  growth, development and photosynthetic productivity of crop plants. These purposes will be realized in practical aspects (lab and field experiments) after achieving satisfied level of theoretical knowledge. 
Last years there has been conducted research of crop physiology under canopy conditions of all basic crop plants. Gross of the investigation was effectuated in the cooperation with appropriate specialists in the field of plant breeding, crop management as well plant protection. Results of the research were presented in the shape of tens publications, yet they were also shown in the frames of many domestic and abroad scientific conferences as well were also used for elaboration of breeding programs, novel technologies of crop cultivation, optimization of city plant use.

Plant Physiology Department of WAU is one of few worldwide scientific units which has the basic modern apparatus for investigating under field conditions all parameters of gas exchange, energetic balance of radiation and spatial structure of canopy as well radiation use efficiency in biomass production.  
Topics:

· Gas exchange of aboveground parts of plants (the elder infrared gas analyzer  Li-6200 , quite recent Li-6400, CIRAS-2 version basic and with devices: for study of the effect of increased CO2 concentration in atmosphere, monochromatic radiation source and more recent generation Ciras-2). They are gas analyzers that permit to measure intensity of photosynthesis, respiration, transpiration, stomatal conductance, intracellular CO2 concentration and leaf temperature both under laboratory and field conditions. Supplementary value of the set is small weight. Devices store results of the measurements in internal memory and make enable to transfer data to PC. This kind of apparatus necessary for experimental search in plant physiology and relative disciplines permit to evaluate physiological status of plants under any experimental conditions. With this gas analyzer seems to be one of the principal outfit in scientific units dealing with plant growth.

· Size and area of individual leaf (Li-3000A  with a stationary adherent);
· Leaf area index (LAI-2000 and AccuPAR Linear Par Ceptometer, Model PAR-80), additionally there is possibility to determine mean tip angle of leaf on the stem;
· Absorption of photosynthetic active radiation in a canopy (point Li-185A and linear 191SA quantum meters) as well spectral composition of solar radiation (radiospectrophotometer Li-1800). Accupar also can be useful for PAR measurement. It enables measurement of PAR inciding to the canopy and its individual layers of leafage (in the range of  0 - 2500 mol m-2 s-1). Photodiods mounted on 90 cm distance permit to precise averaging of measjured PAR and LAI. Apparatus is exceptionally useful both in basic research realized by the specialists in the field of plant biology and those dealing with crop management and cultivation.
· The ratio of red to far red radiation (Skye);
· Chlorophyll content of the leaf (SPAD Minolta 502). Device enables to measure chlorophyll content in no destructive way. There is no need of special computer as it has internal memory. Additionally, after some calibration it permits to evaluate nitrogen level in leaf of analyzed crops.
· Chlorophyll fluorescence (spectrofluorimeters Teaching Pam, FMS 2 and Handy Pea, Hansatech UK)
what makes it possible to measure directly many parameters relating to water relations and canopy productivity, that characterize the performance of individual plants as well crops under canopy conditions. 

Thus apparatus of department enables to realize many detailed tasks: 
· Share of various plant organs in crop photosynthetic productivity;

· influence of environmental stresses on the crop productivity; 
· Estimation of the effect of various stress factors on crop plants in field conditions using portable fluorimeters Handy Pea i FMS-2;
· Measurements of abscisic acid and cytokinin levels in plant tissues using the ELISA method;

· Testing of drought resistance of crop plants in natural and artificial growth conditions; 

· Use of experimental foliar tunnels supplemented with an installation for controlled plant irrigation and registration of climatic parameters; 
· Field and laboratory measurements of plant gas exchange (CO2) in various plant organs;

· Determination of potentiality of photosynthesis with the use of gasometrical methods;

· Continuous and instant measurement of CO2 exchange and PAR energy in field and greenhouse experiments; 

· Determination of leaf area index (LAI) in crop;

· Measurement of leaf stomatal conductance;

· Determination of spectral characteristics of solar radiation intensity (300-1100 nm) reaching field ecosystems and greenhouse crops;

· Determination of spectral properties of crop assimilatory organs (reflectance, absorption and transmission);

· Gas exchange measurement;

· Fluorescence chlorophyll measurement in photosynthetic active tissues.

Simultaneously made measurements of gas exchange of crop, performed in the phase of economic yield forming enable us to determine many parameters giving broader characteristics of yielding processes such as: gas exchange (photosynthesis and its radiation and CO2 depending curves, respiration, transpiration, stomatal conductance, intracellular CO2 concentration, water use efficiency) and efficiency of functioning PS II, which is very sensible to unfavorable environmental conditions. 
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