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Protein Changes and Antioxidant Enzymes Activity on Barley Inbred Lines Under
Water Shortage
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Table 1: Important quantitative characteristics of genotypes used in the experiment.
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Ger,lloéype Gr"z"t;‘hg')e'd leaf length  leaf width Ped“rz‘é'rf])' egth  Kands " P:]?’Eim)
) (cm) (cm) Weight(g) 9
1 1519 9.1 0.8 156 17.39 58
2 1.458 86 0.86 14.3 18.78 65
3 1582 11.2 0.83 18.3 17.31 64
4 1.268 8.6 0.67 151 16.18 60
5 1.279 9.1 0.53 14.3 16.83 73
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Diagram 1: The change of total protein, chlorophyll concentration and activity of APX, CAT, POX and SOD enzymes
under water shortage stress. The numbers are average data from five studied lines in this chart.
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Table 2: Analysis of variance squares mean of total protein and chlorophyll concentrations (mg per gr of leaf tissue),

activity of APX, CAT, and POX enzymes (umol of decomposed H,O, per mg protein and in a minute) and activity of
SOD enzyme (unit per mg protein).

SOD POX CAT APX Chlorophyll Protein F[r)e;drg;n Source of Variation
5884.2" 17352806" 14953~ 58815’ 16.9” 48" 2 Stress treatment (T)
983.1" 3135776™ 7491" 111523" 46.7" 109” 4 Growth stages (GS)
262.9™ 897566 10977 22971™ 17.77 41" 4 Genotype (V)
12235 2206779 11438” 876295 83" 537 8 T x GS)

472.1" 313932" 4215" 97256" 139" 11" 8 TxV

350.6” 236668 2000 50480 59 197 16 GSxV
330.6” 208612" 3709™ 81913" 11.7° 21" 32 TxGSxV

117.0 84040 820 18554 33 0.6 150 Experiment error

*: dignificant at 5% level
**: significant at 1% level
ns: not significant at 5% or 1% level
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Figure 1: The concentration and number of protein bands and activity of APX, CAT, POX and SOD enzymes under
water shortage stress compared with those in control treatments. The narrows show the numbers of isozyme.
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Table 3: The regression between the studied traits under drought and rain fed stressesin 1% and 5% risk levels.
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Table 4: The increased enzyme activity to break the tension created in the unit
nzyme activity Activity Activity
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condition rai n.fgll Drought Stress drought stre_ss drought strgss
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condition (%) condition (%)
APX 698 692 729 4.44 5.35
CAT 148 163 167 12.8 3.45
POX 261 534 937 259 75
SOD 46 54 58 26 74
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Protein Changes and Antioxidant Enzymes Activity on Barley Inbred Lines Under
Water Shortage

Haddad"', R. and Salek Jalali?, M.

Abstract

So far, extensive research projects have been sort out to study effects of drought stress on the plant antioxidant
enzymes activity, while there is some information lacking of such studies on the field condition. In the present research
project, total protein content and enzypmes activity of superoxide dismutase (SOD), ascorbate peroxidase (APX),
catalase (CAT) and peroxidase (POX) were analyzed under water shortage stress using spectrophotometer and gel assay
procedures in a factorial experiment for five inbred lines of barley. Amount of total protein was significantly increased
under water shortage, while amount of chlorophyll decreased. Activity of SOD and CAT, POX were significantly
increased under water shortage stress. Level of enhancement in the activity of POX was more intensive for watering
plants than drought stress plants. Also increased activities of POX and SOD were significant under drought stress in
comparison to rain fall condition. The kinetic assays were confirmed by isozymic analysis of gel assay. Results
indicated that among all studied enzymes, activity of APX was low and didn't have important role in plant protection
under water stress, while POX might have a key role as important enzyme to increase tolerance to drought stress in
Hordeum vulgare inbred lines. Also, such activity of enzymes suggests that different isozymes might be induced and
exhibit activity depending on water shortage stress level in barley.
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