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Table 1- Analysis of Variance of germination percentage and rate, chlorophyll content and some anti-oxidant enzymes in safflower’s leaf
under drought and salinity stresses

MS) ol ye (Sileo
R azyd Caf yan Judg b5 i )
Lo B} .y . . ) il
Ry oyl e Js D Jeds,ls B2 g el lasSlpelgsel VGl s
SO.V. of Germination I Chlorophyll  Chlorophyll APX CAT sy
Percentage Germination Totd b a ba GPX
Rate Chl. Chl. alb
< is
2 12522.25** 43.74** 103.17** 14.26** 41.54** 22.82** 0.03802** 0.00046* * 0.00106* *
Drought
Sog
2 499.08** 2.58** 12.52** 1.06** 6.07** 0.09™ 0.0038** 0.0002** 0.00058* *
Salinity
Sag X (S
4 10.48™ 0.21"™ 0.12" 0.22* 0.10™ 0.48™ 0.000248** 0.000016™  0.000019*
Salinity Drought x
s
27 23.494 0.16 0.44 0.07 0.56 0.42 0.000027 0.000006 0.0000061
Error
11.24 17.21 5.39 10.60 7.67 14.77 5.76 12.27 8.79
CV (%)

ns, * and ** : non significant, significant at the 5 and 1% probability levels, respectively
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Table 2- Mean comparisons of germination percentage and rate, chlorophyll content and some anti-oxidant enzymes in safflower’s leaf

under drought and salinity stresses

; W Jebesls e oy
) - S lS cod b s a Jud
FmSlapSUE S SamSlglgtad T Chl;’:g:)’:; | Chli;g’p’h"y | el e
ol [ )log GPX CAT APX Ch. alb Total a Germination  Germination
Trials Treatments ' Ch. Rate Percentage
umol H,0, min*mg*Prot mg/gr Fwt Seed per day Percent
. P,=0 bar 0.019c 0.015c 0.084b 3.3%b 15.16a 3.50a 11.67a 4.19a 76.63a
P,= -6 bar 0.028b 0.02b 0.149a 3.84b 12.27b 2.59b 9.69b 2.28b 40.51b
Drought
Ps= -8 bar 0.037a 0.027a 0.036¢c 5.97a 9.30c 1.33c 7.95¢ 0.38c 12.18c
S,;=5ds/m 0.035a 0.025a 0.073c 4.30a 13.30a 2.79 10.49a 2.77a 49.97a
Sog
S,=10 ds/m 0.027b 0.020b 0.088b 4.47a 12.19b 2.42b 9.75b 2.24b 42.19
Salinit
y S;=15ds/m 0.021c 0.016c 0.108a 4.43a 11.26¢ 2.20b 9.06c 1.85¢ 37.17c

W)l e b gl pixe Dglas 10 Jloix! mhaw 1o oS i B xS BBlas lls sl o Sikes gt yo 50
* Means in each column, following the same letter(s) are not significantly different at the 5% level of probability
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Abstract

To evauate the effects of drought and salinity stresses on some germination
characteristics, contents of photosynthetic pigments and antioxidant enzymes (CAT, APX and
GPX) in the leaves of safflower, a factorial experiment based on CRD was conducted during
2012 at both laboratory and greenhouse of Zabol University with four replications. To expose
the plants to drought (0, -6 and -8 bars) and salinity stresses (5, 10 and 15 ds.m™) PEG 6000
and NaCl were used respectively. The results indicated that the effects of factors on
germination percentage and rate, chlorophyll a and b contents and antioxidants enzymes
activities were significant. The result of laboratory study revealed a reduction in percentage
and speed of germination when plants exposed to negative osmotic potential. Photosynthetic
pigments of plant leaves grown in greenhouse significantly decreased by increasing drought
and salinity stresses. Increasing drought stress along with soluble salts changed the activity of
some antioxidant enzymes. Enzymes’ activity of both CAT and GPX were increased when the
plants expose to PEG drought stress, but decreased against the levels of salt stress. APX
activity also increased due to drought stress. Interactive effects of droughtxsalinity stresses
indicated that under lower stress GPX enzymes increased salinity, and under severe stress
APX was highly increased. It means the production and activity of plant defensive system like
these enzymes in recent tensions and |eads to protect or make plants tolerate against oxidative
stress induced by drought and salinity.

Key words: Antioxidant enzymes, Germination, Chlorophyll, Safflower.
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