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Table 3- Tolerance or susceptibility results of the tested cultivars according to the method of Fisher and Muarer Stress
Susceptibility Index (SSI)

& 5w 7Ye el 3 SSI

N o 3U 70+ el 45 SSI & W IY0 el 3 SSI
. Provide 75% of water . . . .
Cultivars require Provide 50% of water require Provide 25% of water require
S g Jooriodass Joociodons olesdes
(Nutrifeed) 0.56 (Semi tolerant) (Semi tolerant) 1.06 (Semi susceptible)
Sialiy Jozxiodoss Joziodas 1.08 olesdogs
(Pishahang) 0.67 (Semi tolerant) (Semi tolerant) (Semi susceptible)
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Introduction

Drought is dangerous to the successful production of agricultural products around the world. When drought
occurs a combination of physical and environmental factors causes internal stress in plants and reduces
production. Photosystem Il plays an important role in higher plants to response the environmental factors. In
recent years chlorophyll fluorescence techniques in ecophysiology have been considered as a rapid, sensitive and
non-destructive method. Dry matter reduction can be due to cell swelling and pressure reduction because of
reduced leaf area and photosynthetic pigments, especially chlorophyll. RWC is the best criteria of plant water
status measurement. When plants affects by drought, salinity, low temperatures and other factors that reduce
water potential of the cell sap they should increase their organic solute concentration to continue water
absorption under stress conditions (osmotic adjustment). The aim of this study was investigating drought stress
effects on photosynthesis and dry matter yield of two forage millet cultivars including Nutrifeed and Pishahang
along with a discussion of some physiological characteristics and chlorophyll fluorescence change.

Materials and Methods

This experiment was carried out as factorial layout based on randomized complete block design with three
replications at the Agricultural Research Station, Shahid Chamran University in 2010-2011. First factor was two
forage millet cultivars including Nutrifeed and Pishahang. The second factor was three water stress levels as
mild, moderate and severe drought including providing 100, 75, 50 and 25% water requirement. The amount of
water in each treatment based on the 50, 100, 150, and 200 mm evaporation from class A evaporation pan that
located in meteorology synoptic station in the vicinity of the research farm was calculated. The crop coefficient
(Kc) was determined based on evapotranspiration and soil water depletion treatments and then set the curve
traced FC and soil moisture, the amount of water requirement was calculated and finally the volume of irrigation
water for treatments was provided. Traits including stomatal conductance, relative concentration of chlorophyll
SPAD-502 osmotic potential, relative permeability of the membrane, proline, relative water content and
chlorophyll fluorescence of the last developed leaf (leaf ligule was observed) in two conditions light adapted and
dark adapted leaves were measured.

Results and Discussion

Results showed that the effect of stress levels on all traits was significant. The highest and lowest yield of dry
matter were observed in the control treatment of Nutrifeed cultivar and 25% water requirement supply of
Pishahang cultivar, respectively. Proline and relative permeability of the membrane over drought stress was
more than the control in both cultivars and proline increased with increasing drought levels. The highest and
lowest relative permeability of the membrane were observed in the Pishahang cultivar at 25% moisture supply
and the control treatment of Nutrifeed cultivar, respectively. As increasing the stress intensity, relative water
content, dry matter yield, osmotic potential, stomatal conductance, Fv/Fm, and gP, decreased. Dry matter had
significant positive correlation with stomatal conductance, relative water content, SPAD value, Quantum yield of
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PSII, and Fv/Fm. It should be noted that Nutrifeed cultivar compared to the Pishahang cultivar under both
normal and stress conditions had better water use efficiency. So it seems that Nutrifeed cultivar could be used as
a suitable forage under water deficit conditions.

Conclusions

It seems that Nutrifeed cultivar is a suitable fodder crop for livestock feed production in the areas with water
restrictions.

Keywords: Fv/Fm, Osmotic potential, Quantum yield of PSII, Relative water content



