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Abstract
Purpose Different agricultural substrates were evaluated for growth and productivity of cucumber under pot culture for 
kitchen gardening.
Methods Several agricultural substrates such as leaf compost, compost, perlite, and coconut compost were used in with 
silt in several combinations. Seeds were sown in plastic pots of 9-L capacity and filled with growing substrates in various 
combinations. The study consisted of eight treatments; each treatment had four replicates.
Results Use of different growing media alone or in combination significantly enhanced plant growth and productivity, com-
pared to control. Results showed that maximum germination, plant growth, emergence percentage, gas exchange attributes, 
shoot/root length, shoot fresh and dry biomass, root fresh and dry biomass, no. of leaves, leaf mineral contents, and chlo-
rophyll concentration and yield was noted in the plants grown in leaf compost + perlite + silt (1:1:1) media combination. In 
case of proline contents, all treatment combinations showed non-significant; but, NPK status varied because of the presence 
of organic matter in substrates that ultimately enhanced the nutrient uptake of cucumber plants.
Conclusions Although all media either alone or in combination positively influenced different studied parameters of cucum-
ber, but, leaf compost + perlite + silt (1:1:1) combination was the best. Therefore, leaf compost + perlite + silt (1:1:1) media 
combination could be considered suitable for the cucumber cultivation in the form of kitchen gardening.
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Introduction

Vegetables are good source of various phyto-chemicals and 
nutrients, which are considered vital for several metabolic 
processes in the human body (Noreen and Ashraf 2009). 
Cucumber (Cucumis sativus L.) is an important vegetable 
crop (Stepien and Klobus 2006). It belongs to the fam-
ily Cucurbitaceae, native to Africa and Asia where it has 

been used for 3000 years. Cucumbers normally picked at 
mature green stage and are eaten as a fresh vegetable. It 
is also a rich source of niacin, vitamin C, thiamine, cal-
cium, iron, phosphorus, and fiber (Gopalan et al. 1989). 
Increasing urbanization and food security are among the 
key issues of the present era (FAO 2011). Billions of the 
people around the world are unable to purchase or have the 
access to sufficient food for themselves and their families 
(Nkosi et al. 2014) which causes the malnutrition and leads 
to poor health. It also retards physical and mental growth or 
ultimately enhances the risk of illness and decreases work 
output. For poor people, fruits and vegetables are the only 
source of nutrients. Kitchen/home gardening is one of the 
oldest food production practices around the world (Landauer 
1985). Production of vegetables and fruits at household level 
provides direct access to essential nutrients which may not 
be available for poor people. Therefore, in this regard, home/
kitchen gardening could be a good source to combat with 
food security (Talukder et al. 2002a, b). Problems of soils 
such as soil borne pathogen, shortage of water for irrigation, 
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and lack of suitable soils are urging for using of soilless cul-
ture for vegetable production (Dorais et al. 2001). Despite 
various soilless cultures, substrate (aggregate) culture is 
gaining popularity around the world (Gul et al. 2005). Sev-
eral features are considered critical for selecting materials 
for soilless pot growth media such as high water holding 
capacity, good draining, high ionic exchange capacity, and 
their devoid of pests, pathogens, and weeds (Cantliffe et al. 
2003). Therefore, cultivation of plants in pots is basically 
influenced by a lot of soilless cultures (Wilson et al. 2003; 
Younis et al. 2011) and most vital cultural contribution is 
growing substrate which is pre-requisite for the growth and 
development of plants (Younis et al. 2013). Media for plant 
growth and constituents of potting soil have gained attrac-
tion for a number of decades (Maloupa et al. 1992). The best 
medium gives adequate anchorage and supports plant body 
and allows nutrients for diffusion of oxygen towards the 
rhizosphere (roots) and permits gaseous exchange among the 
rhizosphere and atmosphere. However, each growing sub-
strate has many types of structure and materials which might 
have a direct or indirect impact on the plant growth. The use 
of various media either alone in combination is considered 
highly productive (Nair et al. 2011; Vaughn et al. 2011). 
Therefore, selection of good substrate is vital for good plant 
productivity (Olympios 1999). A perfect growing media 
combination which is used for the cultivation of greenhouse 
crops should have four basic properties, provide a suitable 
anchorage for maximum root growth, deliver the proper 
aeration and water, produce a reservoir of essential nutrient 
uptake, and ensure physical support to the plants (Tariq et al. 
2012). Some inorganic/mineral potting substrates are being 
used for commercial and domestic purposes. A number of 
studies reported that it is very easy to tackle soilless media 
cultivation (Yasmeen et al. 2012). Some findings have sug-
gested that peat can be replaced through artificial fertilizers 
deprived of any negative effect on plant growth and produc-
tivity (Larcher and Scariot 2009). It has also been reported 
that growing media significantly affect the morphology and 
productivity of plants (Savvas et al. 2004; Ghazvini et al. 
2007). The varied proportion of agricultural substrate has 
a thoughtful impact on biological, chemical, and physi-
cal properties of the media with altered microbial activity 
(Alidoust et al. 2012), which eventually reduces the loss of 
nitrogen and enhances the cation exchange capacity (CEC). 
Such type of compost or mixtures of substrates performs as 
a good conditioner of the soil (Bulluck et al. 2002; Arancon 
et al. 2004). Good potting media perform several functions 
such as increase in various aspects of plant such as fresh and 
dry weights (Wang and Lin 2006), number of leaves (Eklind 
et al. 2001), chlorophyll contents (Hashemimajd et al. 2004), 
and improved mineral nutrient availability (Zaller 2007), 
though specific scientific information about cucumber pot 
production for kitchen gardening is insufficient in Pakistan. 

Therefore, keeping in view the significance of cucumber and 
the role of the agricultural growing media in its growth, the 
present research was conducted to study the effectiveness 
of various growing substrates (perlite, compost, silt, peat 
moss, and leaf compost) either alone or in combination for 
the growth and productivity of the cucumber.

Materials and methods

An experiment was conducted at the Institute of Horti-
cultural Sciences, University of Agriculture, Faisalabad, 
Pakistan, for the evaluation of five different growing media 
either alone or in combination on the volume basis with each 
other, viz., leaf manure, compost (prepared from farm yard 
manure), peat moss, perlite, and coconut peat for cucumber 
cv. ‘Green Long’ in pot production. Seeds were sown in 
plastic pots having 9-L capacity and study was comprised 
of eight treatments and each treatment had four replicates. 
Treatments were  T1 = silt(Control);  T2 = compost + silt (1:1); 
 T3 = leaf compost + silt (1:1);  T4 = coconut peat + silt (1:1); 
 T5 = perlite + silt (1:1);  T6 = compost + leaf compost + silt 
(1:1:1);  T7 = coconut peat + perlite + silt; (1:1:1);  T8 = coco-
nut peat + compost + leaf compost + perlite + silt (1:1:1:1:1). 
Five grams of soluble NPK fertilizer were added into each 
pot once and cultural practices, irrigation, fertilizer applica-
tion, and weeding, and pesticide application was same for 
the whole growth period, and pots were kept under green-
house (30–35 °C and relative humidity 40–50%). All pots 
were irrigated after 2 day intervals.

Preparation of media and analysis

For compost preparation, garden residues such as leaf clip-
pings and pruning were used after 100 days of decomposi-
tion process kept under (62 °C) in the bin. Chemical analy-
sis of media was done before the start of the study, and all 
media recipes were subjected to chemical examination such 
as pH, EC, organic matter (OM), nitrogen (N), phospho-
rus (P), and potassium (K) determination as mentioned in 
Table 1. The pH was determined with the help of digital 
ion analyzer (Thomas 1996). The percentage of N in the 
substrates was assessed by distillation in “Kjeldahl’s appa-
ratus” and titration was carried out with the standard  H2SO4, 
whereas methyl red and boric acid were used as indicators 
(Jackson 1962; Bremner and Mulvaney 1982). For the esti-
mation of P in media, Olsen’s method was used (Watanabe 
and Olsen 1965; Olsen et al. 1984), and for the estimation 
of K, ion flame photometer method was used (U.S. Salinity 
Lab. Staff 1954).
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Mean emergence time (MET)

Daily visited the experiment and noted the time when the 
first seed started to emerge. Mean emergence time (MET) in 
days was recorded by the method of Ellis and Roberts (1981) 
as mentioned below:

where N number of seeds emerge on day D, and D number 
of days counted from beginning of the test.

Emergence index (EI)

Emergence index (EI) was calculated as defined method in 
the handbook of the AOSA (1990) as follows:

Final emergence percentage (FEP)  %

Final cucumber seed emergence percentage (%) was cal-
culated at the end of the investigation by taking number of 
seeds emerged to total seeds sown.

Morphological traits

Following parameters were noted including shoot and root 
length (cm) with measuring scale, number of leaves  plant−1, 
shoot fresh and dry biomass (g), and root fresh and dry bio-
mass (g) were calculated using weight balance (Sarwar et al. 
2013, 2017).

MET = Dn

n

EI=  Number of emerged seeds   Number of emerged seeds

 +--------------+

tnuoclaniffosyaDtnuoctsriffoyaD

Chlorophyll contents (SPAD)

Chlorophyll contents (SPAD) were measured by chlorophyll 
meter (Model: SPAD: 502, Minolta; Japan) with the stated 
procedure as reported by Sarwar et al. (2017).

Measurement of proline contents (μmol g−1 FW)

The proline was calculated by the procedure of Bates et al. 
(1972) and expressed as μmol g−1 FW:

Gas exchange attributes

Gas exchange traits’ measurement was noted from the top 
third leaf of each cucumber plant. The readings were taken 
between 11:00 am and 1:30 pm with the specified methods 
of Zekri (1991) and Moya et al. (2003).

Yield attributes

Number of fruits  plant−1

The cucumber plants from each replication were randomly 
selected and the number of fruit  plant−1 was recorded, 

Mole proline g−1 fresh weight

= [g proline ml−1 × ml of toluene∕115.5)∕

(g of sample∕5)].

Table 1  Chemical 
characteristics of growing 
media

T1 = silt (control);  T2 = compost + silt (1:1);  T3 = leaf compost + silt (1:1);  T4 = coconut peat + silt (1:1); 
 T5 = perlite + silt (1:1);  T6 = compost + leaf compost + silt (1:1:1);  T7 = coconut peat + perlite + silt; (1:1:1) 
and  T8 = coconut peat + compost + leaf compost + perlite + silt (1:1:1:1:1)

Treatments pH EC (dS m−1) OM (%) N (%) P (mg  L−1) K (mg  L−1)

T1 Silt (control) 6.70 1.23 0.53 0.28 3.05 110
T2 Compost + silt 6.90 2.3 0.81 1.34 2.47 160
T3 Leaf compost + silt 6.98 1.98 1.22 1.64 10.14 218
T4 Coconut peat + silt 6.60 3.12 1.38 1.98 17.23 270
T5 Perlite + silt 6.50 2.01 2.10 1.60 12.32 190
T6 Compost + leaf compost + silt 6.30 2.15 1.10 1.89 20.41 360
T7 Coconut peat + perlite + silt 6.20 2.16 1.82 2.10 14.58 380
T8 Coconut peat + compost + leaf 

Compost + perlite + silt
6.60 2.12 2.12 2.31 22.60 430
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and the average of each replication in each treatment was 
computed.

Fruit average weight (g)

Four cucumber plants from each replication were randomly 
selected and average fruit weight (g) was weighed using a 
digital balance.

Total cucumber yield per plant (g)

After harvesting of cucumber from each plant, weigh the 
weight of fruit and note separately as cucumber weight 
 plant−1, and the average of each replication in each treat-
ment was computed.

Leaf nutrient estimation

Chapman and Parker’s (1961) method was used for the esti-
mation of N contents (%), P (mg/L DW), and potassium 
(mg/L DW) in dry cucumber leaves. P was estimated by 
spectrophotometer (Model; U: 2020) and  K+ ions were cal-
culated with the procedure of Chapman and Parker (1961) 
using flame photometer (Flame Photometer: 410).

Statistical analysis

Study was carried out under completely randomized design 
and data were analyzed through analysis of variance tech-
nique to find out the differences among the treatment means. 
The least significance difference (LSD) test was applied at 
a significance level of 5% with Statistix 8.1 software (Steel 
et al. 1997).

Results

Morphological attributes of cucumber

Mean emergence time (MET) days

Different growing media markedly influenced different 
morphological attributes of cucumber (Table 2). The lowest 
mean emergence time was noted in  T8 (coconut peat + com-
post + leaf compost + perlite + silt) as this growing medium 
revealed earliest germination of cucumber seeds by taking 
only 5.05 days, as compared to all other treatments (Table 2).

Emergence index (EI)

The used growing media had a significant effect on emer-
gence index of cucumber plants (Table 2). Results exhib-
ited that maximum emergence index (10.87) was noted in 
 T8 (coconut peat + compost + leaf compost + perlite + silt), 
compared to all other treatments (Table 2). In contrast, low-
est emergence index (6.88) was noted in  T1 (silt).

Final emergence percentage % (FEP)

Different growing media had a significant effect on final 
emergence percentage (Table 2). Among other treatments, 
the minimum emergence index (6.88) was noticed in  T1 
(silt). The results for final emergence percentage showed that 
 T8 (coconut peat + compost + leaf compost + perlite + silt) 
resulted in the maximum emergence percentage (91.25%), 
as compared to other treatments (Table 2). Among other 
treatments, a non-significant difference was observed in  T4 
(78.75%) and  T3 (80.0%).

Table 2  Effect of different growing media on germination and morphological attributes of cucumber

T1 = silt (control);  T2 = compost + silt (1:1);  T3 = leaf compost + silt (1:1);  T4 = coconut peat + silt (1:1);  T5 = perlite + silt (1:1);  T6 = com-
post + leaf compost + silt (1:1:1);  T7 = coconut peat + perlite + silt; (1:1:1) and  T8 = coconut peat+ compost + leaf compost + perlite + silt 
(1:1:1:1:1)
MET mean emergence time, EI emergence index, FEP final emergence percentage, SL shoot length, RL root length, SFW shoot fresh weight

Treatments MET EI FEP (%) SL (cm) RL (cm) SFW (g)

T1 8.56 ± 0.05a 6.88 ± 0.18d 81.25 ± 2.39b 43.60 ± 2.09de 24.65 ± 0.65e 16.34 ± 0.75e
T2 8.28 ± 0.05b 8.47 ± 0.10c 82.50 ± 2.50b 50.64 ± 3.60bcd 30.54 ± 2.33cd 19.60 ± 0.73de
T3 8.22 ± 0.05bc 8.54 ± 0.22c 80.00 ± 2.04b 44.63 ± 2.66cde 26.52 ± 2.02de 18.34 ± 0.69de
T4 8.26 ± 0.05b 8.29 ± 0.23c 78.75 ± 2.39b 52.80 ± 3.65bc 30.26 ± 1.34cde 20.78 ± 1.94de
T5 8.24 ± 0.03bc 9.17 ± 0.41bc 81.25 ± 3.15b 47.35 ± 4.98bcde 33.56 ± 2.70abc 22.30 ± 1.83cd
T6 8.24 ± 0.07bc 9.71 ± 0.51b 83.75 ± 1.25b 41.17 ± 2.01e 31.12 ± 1.75bcd 25.55 ± 2.87bc
T7 8.21 ± 0.08bc 9.01 ± 0.46bc 81.50 ± 0.96b 55.99 ± 0.91ab 37.43 ± 1.84a 27.08 ± 3.12ab
T8 8.05 ± 0.08c 10.87 ± 0.42a 91.25 ± 2.39a 62.72 ± 3.09a 36.62 ± 2.38ab 30.36 ± 1.35a
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Shoot and root length (cm)

Different growing media showed significant differences in 
shoot and root length (Table 2). The results showed that 
highest shot length was recorded in  T8 (coconut peat + com-
post + leaf compost + perlite + silt). The shoot length of  T8 
(coconut peat + compost + leaf compost + perlite + silt) was 
62.72 cm, as compared to  T6 (compost + leaf compost + silt) 
which showed minimum length of shoot (41.17 cm). As 
far as root length is concerned, it was observed maximum 
(37.43 cm) in  T7 (coconut peat + perlite + silt), as compared 
to  T1 (silt) which had minimum root length (24.65 cm).

Shoot and root fresh weight (g)

Shoot and root fresh weight was also substantially influenced 
in response to different used growing media for cucumber 
(Table 2, 3). Results exhibited highest shoot fresh weight 
(30.36 g) was observed in  T8 (coconut peat + compost + leaf 
compost + perlite + silt), in comparison to  T1 (silt) which had 
minimum (16.43 g) shoot fresh weight (Table 2). As far as 
root fresh weight is concerned, it was found to be the highest 
(3.91 g) in  T8 (coconut peat + compost + leaf compost + per-
lite + silt). On the other side, lowest root fresh weight 
(1.96 g) was noted in treatment  T5 (perlite + silt) Table 3.

Shoot and root dry weight (g)

Different growing media had a significant influence on shoot 
and root dry weight (Table 3). Results revealed that maxi-
mum shoot dry weight (7.29 g) was noted in  T8 (coconut 
peat + compost + leaf compost + perlite + silt), in contrast to 
 T1 (silt) that resulted in lowest shoot dry weight (2.43 g). 
As far as root dry weight is concerned, it was observed that 
 T8 (coconut peat + compost + leaf compost + perlite + silt) 
produced maximum root dry weight (3.91 g), compared 

 T5 in which lowest root dry weight (1.96 g) was obtained 
(Table 3).

Number of leaves

Different treatments showed different response to number of 
leaves (Table 3). It was noted that  T8 (coconut peat + com-
post + leaf compost + perlite + silt) exhibited maximum num-
ber of leaves (18.89), as compared to  T1 (silt) which resulted 
in minimum number of leaves (13.87). In contrast, rest all 
treatments showed non-significant differences for number 
leaves of cucumber plants (Table 3).

Chlorophyll contents (SPAD)

Substantial differences in chlorophyll contents of cucum-
ber leaves were noted in response various used growing 
media (Table 3). Mixture of all media coconut peat + com-
post + leaf compost + perlite + silt  (T8) in the same ratio sig-
nificantly enhanced the chlorophyll contents (41.14 SPAD) 
in the cucumber leaves, compared to different other treat-
ments. On the other hand, treatments  T2 (compost + silt 
coconut peat + silt),  T3 (leaf compost + silt),  T4 (coconut 
peat + silt), and  T6 (compost + leaf compost + silt) were sta-
tistically at par with each other having 28.73, 29.83, 27.70, 
and 29.42 SPAD values, respectively. Overall, T5 showed 
minimum leaf chlorophyll contents (24.56 SPAD) among all 
treatments (Table 3).

Proline contents (μmol g−1 FW)

Different growing media markedly affected proline contents 
of cucumber leaves (Table 3). Results showed that combina-
tion of coconut peat + silt  (T4) had higher proline contents 
(13.75 μmol g−1 FW) than various other treatments. On the 
other hand,  T5 (perlite + silt) treatment showed minimum 

Table 3  Effect of different growing media on morpho-physiological and biochemical attributes of cucumber

T1 = silt (control);  T2 = compost + silt (1:1);  T3 = leaf compost + silt (1:1);  T4 = coconut peat + silt (1:1);  T5 = perlite + silt (1:1);  T6 = com-
post + leaf compost + silt (1:1:1);  T7 = coconut peat + perlite + silt; (1:1:1) and  T8 = coconut peat+ compost + leaf compost + perlite + silt 
(1:1:1:1:1)
RFW root fresh weight, SDW shoot dry weight, RDW root dry weight, NOL no. of leaves, CC chlorophyll contents, PC proline contents

Treatments RFW (g) SDW (g) RDW (g) NOL CC (SPAD) PC (μmol g−1 FW)

T1 5.61 ± 0.35c 2.43 ± 0.05d 1.22 ± 0.09c 13.87 ± 0.89b 25.12 ± 1.64cd 8.50 ± 0.65b
T2 5.77 ± 0.39c 3.03 ± 0.58d 1.49 ± 0.12c 15.73 ± 0.08ab 28.73 ± 0.77cd 12.82 ± 1.37a
T3 6.58 ± 0.40bc 2.83 ± 0.24d 1.65 ± 0.16c 15.09 ± 0.14ab 29.84 ± 0.91c 13.50 ± 0.96a
T4 5.65 ± 0.64c 3.88 ± 0.48cd 1.26 ± 0.33c 14.95 ± 0.25ab 27.70 ± 2.06cd 13.75 ± 0.75a
T5 6.21 ± 0.42bc 4.69 ± 0.40bc 1.63 ± 0.56c 15.31 ± 0.29ab 24.56 ± 2.08d 11.75 ± 0.85a
T6 7.78 ± 0.95b 5.24 ± 0.50bc 2.35 ± 0.25b 16.17 ± 0.26ab 29.92 ± 1.82c 14.25 ± 1.25a
T7 9.60 ± 0.48a 6.04 ± 0.85ab 2.94 ± 0.23a 17.53 ± 0.23ab 35.40 ± 2.10b 12.00 ± 1.47a
T8 10.16 ± 0.67a 7.29 ± 0.61a 2.81 ± 0.34ab 18.89 ± 0.25a 41.14 ± 1.59a 13.50 ± 0.65a
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proline contents (11.75 μmol g−1 FW) of cucumber leaves 
among all other treatments (Table 3).

Gas exchange attributes

Different growing media markedly affected gas exchange 
characteristics of cucumber plants (Table 4). Among dif-
ferent gas exchange attributes, stomatal conductance was 
found to be maximum (7.15) in  T8 (coconut peat + com-
post + leaf compost + perlite + silt), compared to the other 
treatments. As far as photosynthesis is concerned, it was also 
found maximum (5.08) in  T8 (coconut peat + compost + leaf 
compost + perlite + silt), in contrast to  T5 which resulted in 
the lowest photosynthesis rate (3.01) of cucumber plants 
(Table 4). The response of transpiration rate was also sub-
stantial in response to various growing media for cucumber 
plants. The results indicated that  T8 (coconut peat + com-
post + leaf compost + perlite + silt) exhibited highest transpi-
ration rate (3.55), in contrast to  T3 which had lowest (2.49) 
rate of transpiration (Table 4).

No of fruits  plant−1

The results for the number of fruits  plant−1 of cucumber in 
response to different growing treatments were also signifi-
cant (Table 4). Results revealed that maximum number of 
fruits  plant−1 (14.30) was noted in  T8 (coconut peat + com-
post + leaf compost + perlite + silt), whereas,  T6 (11.26) 
and  T7 (11.28) presented an almost similar number of fruits 
 plant−1. In contrast, minimum number of fruits  plant−1 
(7.49) was observed in  T1 (silt) and  T2 (compost + silt).

Average fruit weight (g)

Statistically significant variations in average fruit weight of 
cucumber were observed in response to all used growing 

media (Table 4). In general, highest average fruit weight 
(183.50 g) was noted in  T8 (coconut peat + compost + leaf 
compost + perlite + silt), as compared to the other treatments. 
In contrast, minimum average fruit weight (98.25 g) was 
observed in  T1 (silt) sown cucumber plants (Table 4). On 
the other side,  T7 (coconut peat + perlite + silt),  T6 (com-
post + leaf compost + silt), and  T5 (perlite + silt) were almost 
in the same range of average fruit weight having 139.50, 
141.75, and 146.25 g, respectively.

Total cucumber yield per plant (g)

Different growing media’s presented significant variations 
in response to cucumber yield (Fig. 1). Maximum cucumber 
yield was (2642.05 g) exhibited by  T8 (coconut peat + com-
post + leaf compost + perlite + silt), as compared to other 
treatments, whereas minimum cucumber yield (692.96 g) 
was observed in  T3 (leaf compost + silt) as presented in 
Fig. 1. On the other side,  T6 (compost + leaf compost + silt) 
 T7 (coconut peat + perlite + silt), which showed almost 
same yield, and  T5 (perlite + silt) and  T4 (perlite + silt) were 
also in the same range of cucumber fruit yield per plant, 
respectively.

Mineral elements

Nitrogen contents (%)

Cucumber leaves showed significant variations in nitrogen 
(N) contents in response to all growing substrates (Table 5). 
Results exhibited that  T8 (coconut peat + compost + leaf 
compost + perlite + silt) showed maximum N contents 
(2.16%) in the cucumber leaves, compared to other treat-
ments. On the other hand, the cucumber plants grown in  T1 
(silt) showed lowest N contents (1.19%).

Table 4  Effect of different growing media on physiological and yield attributes of cucumber

T1 = silt (control);  T2 = compost + silt (1:1);  T3 = leaf compost + silt (1:1);  T4 = coconut peat + silt (1:1);  T5 = perlite + silt (1:1);  T6 = com-
post + leaf compost + silt (1:1:1);  T7 = coconut peat + perlite + silt; (1:1:1) and  T8 = coconut peat+ compost + leaf compost + perlite + silt 
(1:1:1:1:1)
gs stomatal conductance, pn photosynthesis rate, E transpiration rate, NF no. of fruits/plants, AFW average fruit weight

Treatments Gs (μmol m−2  s−1) Pn (μmol m−2  s−1) E (mmol  H2O  m−2  s−1) NF AFW (g)

T1 5.25 ± 0.21d 3.57 ± 0.03bc 2.62 ± 0.03d 7.14 ± 0.31cd 98.25 ± 4.77e
T2 5.80 ± 0.36cd 3.94 ± 0.29bc 2.66 ± 0.033d 7.16 ± 0.64cd 117.58 ± 1.53de
T3 5.17 ± 0.31d 3.29 ± 0.02c 2.59 ± 0.05d 5.68 ± 0.41d 122.00 ± 5.00cd
T4 6.06 ± 0.14bcd 3.65 ± 0.28bc 2.96 ± 0.25cd 8.71 ± 0.91c 138.75 ± 3.12bcd
T5 6.55 ± 0.48abc 3.01 ± 0.02c 2.73 ± 0.98cd 8.48 ± 0.63c 146.25 ± 6.49b
T6 5.75 ± 0.28cd 4.12 ± 0.75abc 3.26 ± 0.29bc 11.26 ± 0.65b 141.75 ± 7.85bc
T7 6.95 ± 0.29ab 4.48 ± 0.65ab 4.03 ± 0.25a 11.28 ± 1.14b 139.50 ± 6.20bcd
T8 7.15 ± 0.30a 5.08 ± 0.24a 3.55 ± 0.35ab 14.30 ± 1.01a 183.50 ± 7.22a
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Phosphorous contents (mg  L−1)

Different potting media exhibited a significant influence on 
phosphorous (P) contents of the leaves of cucumber plants 
(Table 5). These media combinations performed better about 
P uptake than control treatment (silt) where it showed least 
P contents in the leaves of cucumber leaves. It was observed 
that highest P contents (17.14 mg  L−1) were observed in 
 T8 (coconut peat + compost + leaf compost + perlite + silt), 
compared to various other combinations of media.

Potassium contents (mg  L−1)

Potassium (K) uptake had also showed marked varia-
tions in response to various potting media application 
for cucumber plants growing (Table 5). The highest K 
(151.94  mg−L) of cucumber leaves was recorded in  T8 

(coconut peat + compost + leaf compost + perlite + silt), than 
other media combinations.

Discussion

An investigation was carried out to monitor the growth of 
cucumber plants in pot culture system in response to dif-
ferent growing media. In our present research, various 
growing media positively influenced the cucumber growth 
and productivity. It was noted that vegetative and physi-
ological parameters were significantly differed under all 
media combinations, than control where only silt was used 
as a growing medium. T8, the combination of coconut 
peat + compost + leaf compost + perlite + silt and coconut 
peat + perlite + silt, was found to be most appropriate grow-
ing mixtures cucumber plants. Potting media are usually 
used for a quick emergence of seed, good seedling growth, 
bedding plants, and nursery raising (Baiyeri 2003). Findings 
of the present study revealed that organic growing media leaf 
manure + leaf compost + compost and inorganic perlite + silt 
decreased the mean emergence time and led to quick growth, 
as compared to the other treatment. It has been reported that 
the early emergence depends on media aeration, tempera-
ture, and its water content (Guerin et al. 2001). The same 
results were reported by Shah et al. (2006) as they found 
that silt and leaf compost in 1:1 proportion, which showed 
maximum sprouting percentage. The findings are also in 
accordance with the results of Riaz et al. (2008) who noted 
the early seedling emergence in zinnia in combination of 
silt, leaf manure, and compost, and Muriuki et al. (2015) 
reported the same results in cabbage. It is recommended 
to use balanced media for cucumber kitchen gardening to 
attain the suitable plant shoot length. All the media propor-
tions led to beneficial impact for the cucumber growth. The 
maximum stimulatory impact and the highest improvement 
in plant height were observed in pots, mixed with perlite, 
silt, and leaf manure in (1:1:1) proportion. This proportion 

Fig. 1  Effect of different grow-
ing media on total yield per 
plant of cucumber.  T1 = silt 
(control);  T2 = compost + silt 
(1:1);  T3 = leaf compost + silt 
(1:1);  T4 = coconut peat + silt 
(1:1);  T5 = perlite + silt (1:1); 
 T6 = compost + leaf compost + 
silt (1:1:1);  T7 = coconut peat 
+ perlite + silt; (1:1:1) and  T8 
= coconut peat+ compost + 
leaf compost + perlite + silt 
(1:1:1:1:1)
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Table 5  Effect of different growing media on NPK contents of 
cucumber

T1 = silt (control);  T2 = compost + silt (1:1);  T3 = leaf compost + silt 
(1:1);  T4 = coconut peat + silt (1:1);  T5 = perlite + silt (1:1);  T6 = 
compost + leaf compost + silt (1:1:1);  T7 = coconut peat + perlite + 
silt; (1:1:1) and  T8 = coconut peat+ compost + leaf compost + perlite 
+ silt (1:1:1:1:1)

Treatments Nitrogen contents 
(%)

Phosphorus 
contents (mg  L−1 
DW)

Potassium 
contents (mg  L−1 
DW)

T1 1.19 ± 0.20c 10.57 ± 0.42d 80.32 ± 4.84d
T2 1.37 ± 0.13bc 11.58 ± 0.23cd 106.98 ± 4.30bc
T3 1.47 ± 0.17abc 11.09 ± 0.56d 108.64 ± 3.97bc
T4 1.85 ± 0.34abc 15.10 ± 1.39b 117.80 ± 5.99b
T5 1.74 ± 0.28abc 13.61 ± 0.28bc 104.46 ± 1.60c
T6 1.63 ± 0.14abc 11.12 ± 0.59d 113.62 ± 4.30bc
T7 2.02 ± 0.26ab 14.13 ± 1.16b 140.28 ± 4.30a
T8 2.16 ± 0.32a 17.14 ± 1.18a 151.94 ± 3.19a
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gives optimum growth, because pH and quantity of nitrogen 
were optimal as reported earlier in lilium by Grassoti et al. 
(2003). Similar trend was observed by Treder (2008). The 
leaf chlorophyll contents are also vital for the plant growth 
as these are directly involved in the photosynthesis (Younis 
et al. 2015). The number of leaves was found maximum in  T8 
depending upon the combination of media. Similar findings 
were reported earlier by Riaz et al. (2008) who reported that 
the highest numbers of leaves were found in combinational 
treatment, as compared to single growing medium. Potting 
media have a great impact on root growth, because roots 
have direct interaction with growing media and such varia-
tion in rhizosphere affect the plant growth; hence, its ratio 
must be in such proportion which provides a balanced pore 
spaces and solid particles (Riaz et al. 2014). In our present 
work, fresh and dry biomass differed depending upon the 
media treatments. Our findings are in accordance with the 
results of Awang et al. (2010) and Ahmed et al. (2014) as 
they attained highest fresh and dry weight of Celosia cristata 
or Carrot (Daucus carota L.) respectively, in combination 
with more than one growing media. The increase in fresh 
and dry biomass was also reported by Eklind et al. (2001) 
under silt and leaf manure combination. The treatment  T8 
led to maximum accumulation of fresh and dry biomass due 
to a better moisture retention, aeration, and nutrients. In the 
current experiment, although leaf chlorophyll contents were 
positively enhanced in response to various growing media 
proportions, as compared to control, but plants grown under 
 T8 combination with equal proportion of all media contents 
exhibited maximum leaf chlorophyll contents. The increase 
in chlorophyll contents was possibly due to assimilation 
of maximum nitrogen contents from the growing media to 
plants. Leaf proline content of the cucumber plants was sig-
nificantly enhanced. The increased proline contents were due 
to activation of enzymes of proline biosynthesis as well as 
a decline in proline oxidation to glutamate, reduced utiliza-
tion of proline in protein synthesis, and increased the protein 
turnover eventually leading to higher proline accumulation 
(Delauney and Verma 1993; Hare and Cress, 1997). Nitro-
gen has very important impact on the green pigments as 
it enhances the photochemical reaction rate (Kumar et al. 
1988). The similar results were reported by Mahgoub et al. 
(2006) and Ahmad et al. (2017) as they stated that nitrogen 
is responsible for the increase of chlorophyll contents in iris 
leaves and in Coriander leaves, respectively. The increased 
chlorophyll contents allow the plants to accumulate more 
photosynthates, subsequently, leading to higher plant growth 
(Riaz et al. 2014). In the present work, photosynthetic rate 
of cucumber plants was increased in response to different 
media combinations. This kind of response is suitable to 
increase overall growth of plants due to increased photo-
synthesis and respiration rates (Xu et al. 1995; Lopez et al. 
1996). Nitrogen is a major mineral which is essential for 

normal plant growth and productivity. The highest nitrogen 
uptake through roots improves translocation of nutrients to 
leaves (Zhao et al. 2005; Naseem et al. 2015) that ultimately 
triggers net plant growth (Yasmeen et al. 2012). Similar find-
ings were reported by Mathowa et al. (2014). It has been 
reported that coconut compost increases nitrogen availabil-
ity to plants ultimately leading to enhanced growth (Abad 
et al. 2002). Phosphorus also plays a vital role in nucleic 
acid biosynthesis, energy metabolism, gas exchange attrib-
utes, nitrogen fixation, and enzyme activation (Raghothama 
1999). Similarly, potassium is most important mineral 
nutrient which is responsible for the physiological activi-
ties and metabolic processes such as regulation of water in 
plants, protein biosynthesis, as well as drought tolerance 
and activation of certain enzymes (Cerda et al. 1995). The 
availability of increased quantity of organic matter in the 
growing media enhanced the plant growth due to increased 
potassium contents in the leaves of plants (Khayyat et al. 
2007; Gruda 2009). Therefore, in the current work, overall 
growth and fruit  plant−1 of cucumber were enhanced due to 
improved availability of nitrogen, phosphorous, and potas-
sium nutrients.

Conclusion

In conclusion, production of cucumber in different growing 
media showed significant variations in growth and produc-
tivity. Combination of coconut peat, compost, leaf compost, 
perlite, and silt in equal proportion substantially improved 
the vegetative traits, gas exchange attributes, fruits  plant−1, 
and balanced ionic status of the plants. Therefore, the said 
media combination could be considered suitable for kitchen 
gardening of cucumber.
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tive Commons Attribution 4.0 International License (http://creat iveco 
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