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Effect of Superabsorbent Polymer and Potassium Silicate on

Morphophysiological and Biochemical Characteristics of Daffodil
(Narcissus tazetta L. cv. Shahla) Flower under Irrigation Regimes
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Fig. 1. Effect of irrigation regimes of relative fresh weight on the days 3, 5™, 7" and 9" in Narcissus tazetta L.

cv. Shahla. In each column and for each factor, the means that have at least one letter in common are
not significantly different based on Tukey's multiple range test at P<0.05.
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Table 2- Results of mean comparison simple effects of irrigation regimes, superabsorbent and potassium silicate on day to flowering, flowering stem height, leaf area, total
chlorophyll, vase life in Narcissus tazetta L. cv. Shahla.

N 5 ) ssims 7 b s R e A e
Treatments Day to flowering (day) Flowering stem height (cm) Leaf area (cm?) 0(219(.:1 g?lg\?V)y Vase life (day)
(a2,3) 5 ke slaes,
Deficit irrigation regimes

(%)
100 76.56° 26.15° 16.0073? 0.1572 9.11°
75 82.55° 22.18° 13.0083° 0.149° 7.22°
50 87.46% 19.14¢ 10.0083¢ 0.141° 6.55°¢

(SE pSohS y8 p)5) @il
Superabsorbent (g kg™ soil)
Control (sals) 77.42¢ 25.43° 16.1082¢ 0.155¢ 8.21°b
4 66.36¢ 30.19° 23.0017° 0.175° 12.222
e a a a
6 63.24 33268 27.0083 0.183 13.25
(Yo ghen) by SSGLs
Potassium silicate (mmol)
Control (aalz) 77.67°¢ 25.17° 15.3093¢ 0.156° 8.11°
0.5 70.53¢ 29.12 22.0017° 0.172° 10.222
1 67.464 30.242 27.0063? 0.180? 10.55%
+ In each column and for each factor, the means that have at least one letter in common are not significantly different based on Tukey's multiple range test

at P<0.05.
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Table 3. Results of mean comparison of simple effects of irrigation regimes, superabsorbent and potassium silicate on relative fresh weight and cell membrane stability
indexes in Narcissus tazetta L. cv. Shahla.

sl sl
(wo)3) (do,0)
Relative Cell
fresh weight membrane
(%) stability
index (%)
W jlasi P 39, PR 59, ST 5 59, P 39, 7 59, ISELBTS 0 59,
Treatments 3hday 5" day 7" day 9" day 3™ day 5t day 7™ day ot day
20,96 k! slaws, 2S5 2yl
(as )50 Sud)bs (S pSeks
Irrigation regimes Superabsorbent
(%FC) perabsort
(g kg™ soil)
100 0 90.79° 88.50% 86.123¢ 83.55%¢d 79.712 77.50% 76.63%¢ 74,52 3
100 4 95.30° 93.50% 91.353:¢ 90.20 2bcd 80.56° 79.67% 77.473c 75,3930
100 6 97.30% 96.50% 96.35 3¢ 93.20 20 82.592 79.38%® 78.51%¢  78.4] 3bcd
75 0 85.30° 83.50% 75.35% 69.20% 74.82° 70.59% 65.56 ¢ 61.55¢
75 4 86.50° 83.50% 80.50 ¢ 78.10 ¢ 77.362 75.61% 75.39%c 72,52 abcd
75 6 91.792 90.70%® 88.70 ¢ 86.70 2bed 79.73°2 78.46% 76.64%c 75,48 2bcd
50 0 80.052 72.20% 66.10°¢ 55.30°¢ 72.48° 65.71% 60.43"¢ 54.49¢
50 4 83.302 80.30% 78.30 ¢ 75.17 abcd 77.57% 75.53% 73.51%¢ 71 67 abed
50 6 85.502 82.30%® 79.30%¢ 75.22 2bcd 80.532 78.45% 75.34%c 73,38 abcd
2,96kl e, ol SIS L
(ae )30 Cud b (Yo ko)
Irrigation regimes Potassium
(%FC) silicate (mmol)
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100 0 89.792 88.50 % 86.123¢ 84,12 8bcd 79.23% 77.11%® 76.228c 73,84 8bcd
100 0.5 85.502 83.50% 82.50 3¢ 79.1020cd 80.46°2 78.43%® 76.548c 75 5 abcd
100 1 90.792 90.10% 88.40 3¢ 86.10%0c 81.2732 80.45% 79.61%c 78,032
75 0 84.40° 81.35% 72.21% 64.10 74.30% 70.50% 64.50 b 60.50%
75 0.5 85.502 82.50%® 80.50 2 78.50 @cd 76.85% 74.60% 73.90%c 71 323%cd
75 1 89.192 89.10% 87.29 3¢ 85.3130cd 79.87°2 78.51%® 76.253¢ 74 59abcd
50 0 79.15°2 70.55% 66.41" 60.35° 73.80°2 64.76% 60.54 ¢ 53.20°
50 0.5 84.502 82.60% 80.20 8¢ 78.90 2bcd 78.71°2 77.86% 75.203c 73,708«
50 1 86.502 84.10% 81.60 3¢ 79.3030cd 79.64°2 79.10% 77.403¢ 75.69

+ In each column and for each factor, the means that have at least one letter in common are not significantly different based on Tukey's multiple range test at P<0.05.
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Fig. 2. Effect of irrigation regimes of cell membrane stability index on the days 3™, 5%, 71" and 9" in Narcissus
tazetta L. cv. Shahla. In each column and for each factor, the means that have at least one letter in
common are not significantly different based on Tukey's multiple range test at P<0.05.
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Table 4- Mean comparisons of interaction effects of irrigation regimesxsuperabsorbent and irrigation regimesxpotassium silicate on total soluble sugar of leaf, catalase and
prolin in Narcissus tazetta L. cv. Shahla.

Sp S Jslre ool G OHon
o) Los Total soluble sugar of Leaf Catalase Proline
Treatments (mgtgFW) (Umg!FW) (umol g* FW)
(a8 )30 bbb 0o )8) 5kl slaes, (SE p55kS 50 05 23
Deficit irrigation regimes (%FC) Superabsorbent (g kgt soil)

100 0 7.20b¢ 1.81¢ 0.5944d

100 4 7.18bc 1.72¢ 0.581¢

100 6 7.17bc 1.69¢ 0.579¢

75 0 9.158 3.50P 0.730°

75 4 7.30¢bc 2.70° 0.640°

75 6 7.23%c 2.30° 0.630°

50 0 9.63° 4,128 0.7782

50 4 7.53P 2.90° 0.670°

50 6 7.470 2.40° 0.640¢

(42,50 Cadybs o)) 5 kol slaess, (Y50 (o) by SIS Les
Deficit irrigation regimes (%FC) Potassium silicate (mmol)

100 0 7.09¢ 1.83¢ 0.612¢

100 0.5 7.12°¢ 1.74¢ 0.607¢

100 1 7.20° 167°¢ 0.600¢

75 0 8.28P 3.60P 0.742°

75 0.5 8.70" 2.90¢ 0.672¢

75 1 8.93b 2.50° 0.660°

50 0 8.84° 4.05 0.780?

50 5 10.082 3.06¢ 0.720°

50 1 10.29? 2.70°¢ 0.658°
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1 In each column and for each factor, the means that have at least one letter in common are not significantly different based on Tukey's multiple range test at P<0.05.
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To evaluate the effect of superabsorbent polymer and potassium silicate on improving
drought stress resistance and morpho-physiological characteristics of daffodil (Narcissus
tazetta L. cv. Shahla), a factorial experiment was conducted with a completely randomized
design. The results showed that the effect of superabsorbent at 6 g kg? soil and 1 mM
potassium silicate treatment, decreased the time to flowering by 13.32 and 9.1 days,
respectively. The maximum flowering stem height (30.24 cm) related to the treatment of
superabsorbent at 6 g kg™ soil was 33.26 cm and the treatment of 1 mM potassium silicate.
The treatment of superabsorbent 6 g kg™ soil and 1 mM potassium silicate increased the vase
life by 5.04 and 2.44 days, respectively, compared to the control. The highest amount of
chlorophyll was 0.183 and 0.180 mg™ g FW in the treatment of superabsorbent 6 g kg soil
and 1 mM potassium silicate, respectively. Simultaneous application of superabsorbent 6 g
kg soil and farm capacity (50%), decreased proline by 0.138 pumol g* FW and decreased
catalase activity by 1.72 Umg FW was compared to the non-treatment of the superabsorbent
polymer in the condition of farm capacity (50%). In general, the best results for improving all
characteristics of Narcissus tazetta were obtained with the application of 6 g kg? soil
superabsorbent polymer and 1 mM potassium silicate.

Keywords: Catalase enzyme, Proline, Regimes irrigation, Total soluble sugar, Vase life.
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