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Comparing the Effect of Ebb and Flow Irrigation System and Hand-
Watering on the Growth and Some Morphological and Physiological Traits
of Cyclamen (Cyclamen Persicum Mill.)
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Table 1. Nutrient solution used for cyclamen plants.
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Macroelements Concentration Microelements Concentration
(9/1000 L) (9/1000 L)

5Ca (NOs)2. NH4.NOs. 10 H,0 225 Na;MoO, 0.12

Fe-EDDHA 6% 15 CuSOQq4 0.08

MgSO4 87 ZnS0Oq4 0.2

MAP (Mono-ammonium 100 MnSQO4 18.1

Phosphate)
KNO3 158 HsBO3 2.86
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Chl a = (19.3 xA663 — 0.86 xA645)
Chl b = (19.3xA645 — 3.6 xAB63)
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Table 2. Effect of ebb and flow irrigation system and hand watering on some morphological characteristics of
Cyclamen Persicum Mill. cv. 2015.

bS5 oS3l SE (aigai (ilee Jlino Bl 20il)
Charactristics Mean * SE (Sample mean %L SD)
LSy olass Sy e SO Si 9 5 slass b azé 5l ol
Number of Leaf area Leaf fresh Sy Number of BsSs
leaves (mm?) weight Leaf dry flowers Time from
) weight bud to
(9) anthesis
(day)
e
) 60.16 + 3.88 238838.66 + 198.66 + 5.52 18.31+ 0.30 9+0.38 74 £0.10
() 43371.93
Top irrigation
(Manual)
32 Oy 6ok
TR S 73 +£3.88 417892 + 221.66 +5.52 19.31+0.30 12.66 £ 0.07 61.66 +£0.10
(e 43371.91
Sub irrigation
(ebb and flow)
t oLl ke 4121 3.30 t 4.16% 313" 9.43ft 11.701

Statistics value t

Doy ) 50 Jlaiol e jo o e S5 T
Tand T represent the significance at 5 and 1%, respectively.
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Table 3. Effect of ebb and flow irrigation system and hand watering on some physiological characteristics of
Cyclamen Persicum Mill. cv. 2015.
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Fig. 1. Increased growth of root system of Cyclamen cv. 2015 grown in the hand irrigation systefns (A .and D)
compared to ebb and flow irrigation systems (B and C).
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Research article

Comparison of Ebb and Flow Irrigation System and Hand-Watering on
Growth and Some Morphological and Physiological Traits of Cyclamen
(Cyclamen persicum Mill.)

H. Rahimi Karim Abad, P. Noruzi® and S. Katebi?

All physiological processes of plants depend on the water so that 80-95% of leaf and root
biomass of herbaceous plants is composed of water. Plant growth and development are largely
dependent on the selection of a proper irrigation system and nutrition. Closed irrigation systems
are suggested for plant cultivation in order to optimize water and fertilizer consumption and
reduce production costs. This research was conducted to compare the efficiency of the ebb and
flow irrigation system with the manual (hand) irrigation system in cyclamen production. The
results showed that plants irrigated by ebb and flow system had better growth and quality. The
ebb and flow irrigation system resulted in a two-fold increase in leaf area (74.96%), a
significant increase in flower number (40.66%), and a significant decrease in the number of
days to flowering (16.67%) compared to the manual irrigation system. plants grown in ebb and
flow irrigation system showed an increase in photosynthetic pigments (significant 11.27% and
11.70% increases in chlorophyll index and chlorophyll b at the p < 0.01 level, respectively and
a significant 11.17% increase in chlorophyll a at the p < 0.05 level) compared to those grown
in the manual irrigation system. Nitrogen, potassium, and calcium uptake was higher in the
plants irrigated by the ebb and flow irrigation system versus the manually irrigated plants. The
ebb and flow irrigation system reduced nutrient solution consumption by about 50%. Overall,
application of the ebb and flow irrigation system improved the growth indices and visual
quality of cyclamen flowers.

Keywords: Closed system, Cyclamen, Flowering, Ebb and flow irrigation, Nutrition.
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