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Article Info ABSTRACT
Article type: Background and Objectives: The cucumber is one of the semi-tropic
Research Full Paper vegetables of economic importance that is widely cultivated worldwide. To

optimally grow this plant in the greenhouse environment, the requirements
Article history: for_ cugumber moisture should be fulfilled. Dueto the hi_gh_ eff_iciency of the
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Revised: 06.27.2023 irrigation, among the different irrigation methods, are of interest for this
Accepted: 07.11.2023 purpose. Thus, the current research was undertaken to determine the
effectiveness of the wick irrigation method compared to the drip irrigation
method on the yield and some growth characteristics of greenhouse
Keywords: cucumber plants in three different soil textures under the conditions of pot

Capillary, cultivation in the greenhouse environment.
Greenhouse ambiance,
Growth assessment,
Soil texture,
Sub-surface irrigation

Materials and Methods: This study was conducted for two cultivation
periods as a factorial, based on a complete randomized design with three
replications in different soil textures including clay-loam (CL) marked with
(S1), sandy-clay-loam (SCL) marked with (S2), and sandy-loam (SL)
marked with (S3) on greenhouse cucumber Nagene cultivar with two
methods of capillary wicking and drip irrigation as well as same nutrition
program. The greenhouse used in this project was in the form of a tunnel
with a plastic coating, with a height of 3 meters, and an opening width of
4.4 meters. The cultivation of the cucumber plant was carried out in the
first half of March and the second half of August of the following
year using a pot method with a soil culture bed. Several investigated
characteristics, including plant height, stem dry weight, number of leaves,
fruit weight, fruit number, main root length, number of root branches, root
dry weight, and plant fresh weight were subjected to statistical analysis
after sampling as well as measuring in SAS and Excel environment.

Results: The results revealed that the effect of irrigation method, soil
texture, and their interactions on vegetative traits of cucumber, the effect of
irrigation method on vegetative and reproductive traits, and the impact of
soil texture on root organs were different at 0.01 significance level. In the
vegetative part, the stem height, stem dry weight, total leaves, total plant
weight; and in the reproductive part, the number of fruits and total fruit
weight; and in the root section, the root length, number of root branches,
and dry root weight in soil texture CL were affected by drip irrigation
method. In wick irrigation, the reproductive traits and root organs in SL
soil texture outperformed others. The effect of wick irrigation on fruit
production and plant biomass was observed to increase in three soil
textures of CL, SCL, and SL with values of 760.98, 782.58, and 995.56 g,
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respectively; in drip irrigation, it was observed to increase with values of
1315.81, 1131.71, and 736.22 g respectively. In all three soil textures, the
effect of wick irrigation on root organ traits was almost the same, while the
influence of drip irrigation on root traits in CL, SCL, and SL textures
diminished, respectively.

Conclusion: The results indicated that in the reproductive part and root
organ, the wick method was not preferable to the drip method, while the
opposite trend was observed in the vegetative part. Although the wick
irrigation method was not superior to drip irrigation in the production of
cucumber, being successful in its application due to the simple
management of the system by eliminating pumping and advanced irrigation
equipment, its self-irrigation and its superiority in the production of
vegetative traits can be successful in plants with economic value in the
vegetative sector.
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1- Wick irrigation
2- Capillary irrigation
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2- Wicking beds
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Volumetric moisture percentage (po) g 2L K) () (©C)
Sl b, S
Sopn ekt gl os b glal ook, Soil Texture Soil
- ) (g.cm®) (ppm) %)
Wilting Field Saturated pp
Point Capacity Moisture
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Table 2. Physical and chemical characteristics of irrigation water.
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Figure 1. The schematic design of the wick irrigation system (right) and the view of the actual implementation
of wick irrigation (left).
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Figure 2. Amounts of irrigation in the first period (a) and the second period (b) of cultivation in two methods
of drip and capillary wick irrigation.
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Table 3. Combined variance analysis of greenhouse cucumber growth traits.

Slagpe (:Sle
Mean squares
sy oles sl olis ey lis
Root traits Reproductive traits Vegetative traits " s
853 " - Sl sl ST s
ssp e o P i e Mainsem SRS Vaiation
A .. | . "
Plant fresh i ol ‘}p 5 055 Sno 9P
Weight  pry  Branches M I aves s (W
weight number root Total Number number Height
length  weight Dry
weight
o ns o o - o ox ox ox [GIRAN 9>
3936653 0.016™ 836.17 117.36 2864420.9 237.7 10795.2" 63.14 14440.2 1
Cultivation Period
| <
5112.07™ 0.014™ 1.02™ 16.33" 2591.6™ 4.18™ 42.9™ 0.97" 511.7™ 2 A
Replication
- - - s - - - - - & )L:j alels
310037 1.06 203.0 4.69™ 415539.2° 60.1 2122 3.69 161714 1
Irrigation system
x * x *x x ns ns * x k'st’.
17029.7 0.09 31527 9058 893715 119" 34.9 18.53" 14899.7 2 |
Soi
ok - - ox *x S e P
17999.80™ 0.164~ 377.00° 3.36™ 13.9™ 16.7° 34.8™ 348" 83114 1 S
System x C. Period
ok ox ok S e Sl
3771.45™ 0.001™ 148.07 13.37" 307.7" 3.8™ 354™ 334" 44570 2 S
Soil x C. Period
- . . . - - - - - Sk x alale
698555~ 0.23 2758 89.19 5377189 494" 219.7° 586 30494 2
System x Soil
b ns ns ns o ox ok ok ok LS 6395 X S x alals
340639 0.046™ 13.86™ 12.86™ 345973.8° 255 147.3° 555 1652.7 2
System x Soil x C. Period
(138
4910.95 0.015 7.15 6.21 40164  3.73 137 0.39 163.75 22
Error
e .
5.87 14.03 1050 10.72 6.64 1314  8.27 9.29 6.42 - G
Coefficient of variations

.x;.a:daol.ii\)w):\}odw}\cjhﬂjséjlsw%j@*

"
J

*, ** show significance at 5% and 1% probability levels, respectively
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Table 4. Average comparison of mutual effects of treatments of Cultivation periodxsoil, Cultivation period x
irrigation system and Irrigation system x soil on cucumber growth traits.

(o500) s2uly Sliw

aiyy Slie sy Do

835 Root traits Reproc(igfﬁ'i‘t’)e traits Vegetative traits 3
i . - Bl
fresh <o L . - _ U W = =
weight e O o s, N o

Dry Average  Number weight Stemdry  Stem ©
© weight I?]Trr:]%f;ers length (@) '\Lljri]f:r weight height

) (cm) () (cm)

976.28° 0.98° 24.75% 24.00¢ 13.75° 75260° 28.33° 6.53  2030° S1

S Jl
836.76" 0.96® 40.16* 23.00% 11.33° 673.02" 29.16° 464"  15866°  S2 s
Soil First
77286 0.81° 2591° 17.33° 11.33° 58958  24.83' 5139 17566°  S3
1662.39° 0.91° 20.50ef 25.33°  17.83% 1324.19° 64.83° 9.82°  2760°  S1
S
1513.42° 0.93° 22.558% 27.00° 17.66*° 1241.75° 59.83° 7.87° 208.16° S2 £
Soil Second
1393.70° 0.78° 18.83" 22.83°  16.33° 1142.20° 61.56 6.56° 173.33*  s3
1310.33% 0.95® 22.62% 24.66™ 1579 1038.39" 46.58° 8.17°  23950° s1 e
92 uri'l':"
S .
1175.09° 0.946® 31.37° 2500 14.49° 957.38° 44.49%  625° 18341° 2 _ S e
Soil Two-period
1083.28" 0.80° 22.37% 20.08" 13.83° 865.89" 43.19° 584"  174.49%  S3 average
977.13° 1.15° 2466° 22.11° 14.11° 77855°  26.00' 542¢ 17311 T o Lislle 5
5
Irrigation .
746.80" 098" 2150° 25.11%° 106" 564920 28.88°  544° 18511° C system First
1593.77° 0.68° 35.88° 20.77°  17.88% 1343.95° 58.66" 745° 18277 T o lLisll. .
f}
Irrigation
1452.89° 0.77% 1977 2500° 16.66® 1127.83° 65.48° 871 25555 C system Second
1285.46° 0.91"° 30.27° 21.44° 1599° 1061.25° 42.33 6.44° 177.94%° T _ oSl
sollable
\rrigati CiS oy 93
rrigation
1099.85° 0.87° 20.63° 255°  13.41° 864.37° 47.18°  7.08° 22033° C system Two-period
average
1616.24° 1.19° 19.41° 27.00° 19.00° 1315.81° 4650  8.61*  236.66° Sl Sl wbels
S (T) lo s
1330.42° 0.80° 19.08° 17.33° 16.00° 1131.71° 44.66° 580" 15416° S2 “f’b °
Soil Drip 32
909.70° 0.67° 32.00° 23.50™ 13.00° 73622% 35.83°  4.90° 143.00° S3 irrgation k-
' ' ' ' ' : ' : ' system(T) 2 _‘;
n o
- DA
1022.93° 1.21° 3075 2650 1258° 760.98° 46.66"  7.74° 24233 Sl Sl able &8
- o
Sk W) gl q g

1019.76° 0.71° 25.83° 22.33° 13.00° 78258% 44.33° 6.70°  212.66" S2 )
Soil Wick

irrigation

1256.8% 0.78° 25.66° 22.83"° 14.66™ 99556° 50.56°  6.79°  206.00°  S3 Systgm(w)

B0 G b (gl e sl s S e G s Bl badl oSl & ola sl (Ot a0
In each column, the treatments which mean is at least one letter in common are not significantly different from each other
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