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ABSTRACT

This study was performed to investigate the effect of water deficit stress on activitiys of some
antioxidaive enzymes, photosynthetic pigments and forage yield of sorghum genotypes. This experiment
was conducted to a factorial in a randomized complete completely design with three replicates in
greenhouse of University of Mohaghegh Ardabili in 2013. Treatments consisted of irrigation at four
levels (85, 65, 45 and 25% of field capacity) and three genotypes of forage sorghum (KFS2, KFS6, and
KFS17). Catalase, peroxidase and polyphenol oxidase enzymes and soluble sugar content, proline and
carotenoids, increased in severe stress (25% field capacity) and decreased chlorophyll a and chlorophyll
b. The KFS6 genotype had the highest chlorophyll a, chlorophyll b, and total chlorophyll, however, the
maximum biomass, proline, soluble sugars, peroxidase and polyphenol oxidase activity and carotenoids
were observed by KFS2 genotype. Also positive correlation were observed between the biomass
production and carotenoids and chlorophyll content, proline, soluble sugar, catalase, peroxidase and
negative correlation between biomass and polyphenol oxidase. Among photosynthetic indices,
chlorophyll a, among adjustment indices, peroxidase activity had maximum contribution to prediction
biomass. Also in KFS2 genotype except carotenoid and proline all traits had highest correlation with
biomass. In general it could introduced KFS2 genotypes as tolerant genotypes to water stress as compared
to other genotypes.

K ey words: biomass, proline, peroxidase, water deficit stress, catalase, photosynthesis.
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Table 1. Analysis of the soil used in the experiment.

. Absorbent elements The percentages of Soli .
*
EC PH Organic carbon Nitrogen Phosphorus Potassium Clay Silt Sand Soil texture
0625 7.88 0.620 0.06 85 170 2 14 84 Loamy- sand

Other attributes (%0). (ppm), elements (No unit), EC(ds/m), pH*
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Table 2. Analysis of variance of photosynthetic pigments of sorghum genotypes under water deficit

stress.
SOV Df Mean squares
Carotenoids Total Chlorophyll Chlorophyll b Chlorophyll a

Water deficit stress(WS) 3 99.47" 0.292" 0.0345" 0.1329”
Genotype(G) 2 11.67" 0.1131" 0.0401" 0.0183"
WS x Ge 6 1.209” 0.0191™ 0.0048"™ 0.0082"
Error 24 0.241 0.0082 0.0027 0.0034
CV(%) - 3.16 6.41 10.63 6.32

ns, * and ** so significant, significant at 1% and 5%
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Figure 1. The effect of water deficit stress on chlorophyll a of genotypes sorghum. Dissimilar
a phabets represents significant differences at the level of %5
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Table 3. Analysis of variance metabolite of compatibility (activity of enzymes catalase, peroxidase,
polyphenol oxidase, proline and sugars soluble) and calculating biomass amount sorghum genotypes

.under water deficit stress

SV.0 Mean Squares

Df sgljt;t;lre Proline  Polyphenol oxidase Peroxidase Catalase Biomass
Water deficit stress(WS) 3 1.836 0.727" 0.1685" 0.2330" 0.535" 30.553"
Genotype(G) 2 0.191" 0.0180" 0.482™ 0.0436" 0.190" 2.949"
WS x G 6 0.0943" 0.0111" 0.0946' 0.0063" 0.0675" 0.710°
Error 24 0.0181 0.0041 0.033 0.0013 0.0307 0.197
CV90) - 10.42 8.09 7.70 5.74 9.63 18.82

ns, * and ** so significant, significant at 1% and 5%
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Figure 5. The effects of water deficit stress on polyphenol oxidase in three genotypes of sorghum.
Dissimilar alphabets represents a significant difference in the level of %5.
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Figure 6. Effect of water deficit stress on catalase in three genotypes of sorghum. Dissimilar a phabets
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Figure 7. The effect of water deficit stress on Peroxidase of three genotypes of sorghum dissimilar

alphabets represents a significant difference in the level of %5.
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Figure 8. The effect of water deficit stress on soluble sugar in three genotypes of sorghum. Dissimilar
alphabets represents a significant difference in the level of %5.
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Figure 9. The effect of water deficit stress on proline in three genotypes of sorghum. Dissimilar
alphabets represents a significant difference in the level of %5.
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Figure 10. Effect of water deficit stress on three genotypes of sorghum biomass yield. Dissimilar
alphabets represents a significant difference in the level of %5.
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Table 4. Coefficients of correlation between adjustment indices.

Chlorophyll Chlorophyll Total Carotenoid CatalasPeroxidas ~ Polyphenol . soluble Biomas
! Proline
a b Chlorophyll S e e oxidase Sugar S

Chlorophyll a 1

Chlorophyllb ~ 0.684” 1
Total Chlorophyll  0.932” 0.898™ 1

Carotenoids -0.608"™ -0.271 -0.487 1

Catalase -0.743"  -0.537" -0.705" 0.654" 1

Peroxidase -0.802"  -0.545" -0.751" 0.688" 0882" 1

Polyphenol - jo5 0332’ -0.468" 0315 0651 0584" 1

oxidase

Proline -0.763"  -0.559" -0.728" 0.832" 0.807" 0.850" 0.481" 1

solubleSugar  -0.821"  -0.564" -0.766™ 0.749" 0.858" 0.888" 0.605" '0'520 1

Biomass 0.678 0.259 0.539 -0.685" ) oy -0.757 -0.515 06es” 0742 1

ns, * and ** so significant, significant at 1% and 5% 3o ,30 g a0 ,0) mhaw 10 (5,0 re s sixe paé i 4 F 5 *FeNS

#5555 GBS )0 ol Bagicens ) (lie b (Sl )55 Sloatll (g T sladoe & Jgoz
.Table 5. Regression models of photosynthesis and biomass production indices in sorghum genotypes

Related Traits Genotype R square The regression coefficients of equation Model
X bo bl b, bs

KFS2 0.912 22.31* -58.19* 39.26* L Y =bgt+bX+h,X?
Chlorophyll a KFS6 0.560 -6.882* 5.799** L L Y =bgt+b X
KFS17 0.738 15.61* -44,01* 31.50* L Y =betb X +bX2
KFS2 0.430 -4.756 16.15* L L Y =bgt+biX
Chiorophyll b KFS6 0.201 -1426 5.484 e Y =betbiX
KFS17 0.186 -1.499 7.736 L L Y =btbX
KFS2 0.810 -8.31** 7.953+* Y =he+ X
Total Chlorophyll KFS6 0.407 -4.57 4.064* L L Y =bgtbX
KFS17 0.389 -3.44 4.11* ne "¢ Y =bgtbX
KFS2 0.382 9.38** -0.428* " n Y =be+byX
Carotenoids KFS6 0.498 8.01** -0.381* " " Y =bgtb X
KFS17 0.595 11.61** -0.608** " " Y =be+nX

ns, * and ** so significant, significant at 1% and 5% 30,00 5 0o )0 gl ;0 (60 re I3 xe puE i i 4 ¥ 5FF NS
.(Zade et al 2007; Hassanzadeh et al., 2009) S
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Table 6. Regression model s the metabolites compatibility with biomass production in sorghum

genotypes.

Relate; Traits genatype R square b;I'he regress %T coeffici entsb:)f equatlonbs Model
KFS2 0.885 8.093" -20.88" 13.98" ne Y =bgtbX+h,X?
Catalase KFS6 0.871 9.744" -44.96" 55.28™ Y =bg+bi X+, X2
KFS17 0.592 5515" -10.24” L " Y =bgt+biX
KFS2 0.942 31117 -70.98™ 41.48" n Y =bgt+biX+boX?
Peroxidase KFS6 0.906 871" -11.69” L " Y =be+X
KFS17 0.904 44.39” -11.78 79.47" L Y =betb X +bX?
KFS2 0.704 7.049” -6.497 L L Y =bgt+biX
Polyphenol oxidase KFS6 0.006 2172 -0.836° L n Y =be+byX
KFS17 0411 10.31" -12.03" n Y =betbX
KFS2 0.617 5.887" -3.929” n Y =be+byX
Proline KFS6 0.885 12.117 -23.76" 11.83** n Y =bgt+bX+b,X?
KFS17 0.773 19.27" -37.50" 18.74* " Y =bg+b X +h,X?
KFS2 0.927 9.986" -10.88™ 3.19” n Y =betb X +bX?
Sugar soluble KFS6 0.715 4,006 -2.709” n Y =bg+biX
KFS17 0.716 4.881" -2.678" L " Y =bgtbiX

ns, * and ** so significant, significant at 1% and 5%  a.o 00 9 so ) mhaw 40 (5 )l dme o re pé coui g & ¥ 5**NS
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