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Table 2- Analysis of variance of the effect of selenium foliar application on the morphophysiological and enzymatic activity of English daisy (Bellis perennis) under
water deficit stress conditions

Sl e Sle
Mean square
LS|
=Sl e St 03y 500 i 03 5853 St oo
G =3 L. T . . on . . . . >
sl Sljp;;:id Ses 55 s Tow SO e T P e ?,ZLrji;Ct?o?lf
151
Peroxidase o Catalase  Protein Proline  chlorophy Anthocya lon Dry Fresh Dry Fresh e
. nin leakage  weight of weightof weightof  weightof  DF
Dismutas I . !
e root root aerial part  aerial part
oS
298.13% 392.36% 238.28™* 137.23* 375.86™* 268.92% 341.94% 469.34%* 453.98%*  481.82* 572.24% 546.78%* 3 Water deficit
stress
110.43" 111.65™ 143.32™ 53.60" 137.12™ 88.93™ 128.63" 137.89" 142,717 181.42™ 175.92™ 191.84" 2 UJM
Selenium
pate x ol o8 9
75.43" 89.23" 6853  44.01°  101.75™  76.25" 7328  107.76™  132.98™ 110.86"  164.83™  121.58" 6 Water deficit
stress stress
xSelenium
iabasTolal
0.44 0.38 0.50 0.24 0.21 0.47 0.31 0.45 0.24 0.27 0.3 0.5 24
Error
Sl o 2
9.47 10.36 10.53 9.12 10.73 11.23 9.54 10.16 11.03 9.38 9.65 10.43 - (4o 3)
CV (%)
Sl 1Y 50 i 53 s e SV 55 5 SOl O 5w s
**and * represent significant difference at P<0.05 and P<0.01
v
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Table 3-The effect of selenium on some morphological traits of English daisy (Bellis perennis) under water

deficit stress conditions

i, S 5 s, 5 s rl.,\.]l S 3% r\.,\.'v‘ 5 S3%) )MLN Cn.:.ejla) ‘;'TVS u’:ﬁ'
c c (¢S5 sl (65 s £ .
(ps) (pf) ; ; (x ¢ 1) (5
. . Dry weight  Fresh weight A o3 S ke
Dry weight of  Fresh weight . . . 4 Low water stress
of aerial part  of aerial part ~ Selenium (mg I%) . .
root (g) of root (g) (Field capacity)
(9 ()
4.49¢ 32.96° 15.57° 129.45¢ 0
5.12° 37.92° 16.422 135.172 50 100% (Control)
4.139 30.25¢9 12.36¢ 108.67 100
4.79¢ 36.41° 14.194 115.82¢ 0
5.28% 39.46° 14.81° 131.28° 50 75%
3.95" 28.74" 11.78" 107.49¢g 100
437" 31.78f 12.79 112.91¢ 0
4.96° 34.73¢ 13.43¢ 122.63¢ 50 50%
3.721 26.35! 11.04 103.65M 100
3.61j 27.111 10.37¢ 94.36! 0
3.86' 27.85! 11.41 105.48" 50 25%
3.47% 25.38K 10.98 101.29' 100

L KaSS b (gols pme sl ‘M);@ancla.dﬁ,;,xué!uux,?gijuﬂ‘@uJ Gy gl e SKle Ot 2 3

In each column, means with the same letters are not significantly different based on Duncan's test at 0.05
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Figure 1- The effect of selenium foliar application on the lon leakage of English daisy (Bellis perennis)
under water deficit stress conditions (Means with the same letters are not significantly different based on
Duncan'’s test at 0.05)
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€
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Figure 2- The effect of selenium foliar application on anthocyanin content of English daisy (Bellis
perennis) under water deficit stress conditions (Means with the same letters are not significantly different
based on Duncan’s test at 0.05)
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Figure 3- The effect of selenium foliar application on total chlorophyll content of English daisy (Bellis
perennis) under water deficit stress conditions. Means with the same letters are not significantly different
based on Duncan’s test at 0.05)
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Figure 4- The effect of selenium foliar application on proline content of English daisy (Bellis perennis)
under water deficit stress conditions. Means with the same letters are not significantly different based on
Duncan's test at 0.05)
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Figure 5- The effect of selenium foliar application on the protein content of English daisy (Bellis perennis)
under water deficit stress conditions . Means with the same letters are not significantly different based on
Duncan's test at 0.05)
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Table 4- The effect of selenium on the activity of antioxidant enzymes of English daisy (Bellis perennis)
under water deficit stress conditions
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In each column, means with the same letters are not significantly different based on Duncan's test at 0.05
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Abstract

English daisy (Bellis perennis) is a perennial and autumn plant that is one of the best options for
rock gardens, garden borders, and window pots due to its abundant flowers and long flowering
period. Water deficit is one of the factors affecting the quantity and quality of plants. Today,
various compounds are used to increase the tolerance of plants to environmental stresses; one of
these compounds is selenium, which increases the plant's tolerance to stress by increasing
antioxidant compounds and enzymes. To investigate the effect of selenium foliar application on
the growth, physiological and enzymatic activity of English daisy (Bellis perennis) under water
deficit stress, an experiment was conducted at Karaj, Iran. The treatments included drought stress
(control (no stress), 75, 50 and 25% field capacity) and foliar application of selenium in a form of
selenat sodium (zero, 50 and 100 mg L). Water deficit stress was applied at the 6-8 leaf stage and
selenium foliar application was performed in two stages, the first stage was carried out at 6-8 leaf
stage and the second stage was done with a time interval of two weeks after the first stage foliar
spraying, and finally sampling was done at the full flowering stage. The results showed that the
treatments had significant effects on the evaluated traits. The highest fresh and dry weights of
aerial parts (16.42-135.17 g), and cell membrane stability index (84.35%) were observed in the
treatment of control field capacity and selenium 50 mg L. The highest fresh and dry weights of
roots (5.28-39.46 @), petal anthocyanin level (0.92 mg g* FW petal), protein (34.2 pg g* FW
petal), catalase activity (68 5.1 enzyme units g* FW petal), superoxide dismutase (3.27 enzyme
units gt FW petal) and peroxidase (10.32 enzyme units g FW petal) were obtained in 75% fild
capacity and 50 mg L™ selenium. The highest total chlorophyll content (6.43 mg g* FW leaf) in
the treatment of 50% field capacity and 50 mg Lselenium and the highest amount of proline
(37.45 mg g DW leaf) in the treatment of 25% field capacity and selenium were observed at 100
mg L. According to the results of this research, it can be stated that selenium foliar application
(50 mg LY in all levels of water deficit stress improved the growth, physiological characteristics
and enzyme activities of English daisy under water deficit stress.

Keywords: Anthocyanin, Bellis perennis, Field capacity, Protein.
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