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ABSTRACT 

 
This study was conducted to evaluate the 

growth of tomato transplants irrigated with saline 

water in a commercial soilless potting media 

amended with fermented clover produced by an-

aerobic fermentation of a mixture of clover and 

water for different periods (1, 2 and 3 weeks). 

Treatments were distributed in completely random-

ized factorial design included three salinity levels in 

irrigation water (260, 1000 and 2000 mg l
-1

) without 

and with fermented clover corresponding to 0, 10, 

20 and 30% of the substrate (1peat: 1perlite: 

1vermiculite) by volume. Plant height (cm), number 

of leaves, vegetative fresh and dry weights (g) per 

plant were recorded 35 days after sowing. The 

obtained results showed that the mean values of 

the aforementioned parameters were increased 

due to the incorporation of clover-based amend-

ment with higher pronounced effect recorded for 

fermented clover as compared to non-fermented 

clover. The highest values were obtained due to 

the incorporation of three weeks fermented clover 

at 20% mixing percentage followed by 30%. There 

were significant differences among water salinity 

treatments; fresh water (260 mg l
-1

) recorded the 

highest vegetative growth of tomato transplants. 

Furthermore, fermented clover alleviated the salt 

stress on transplants and increased the growth 

parameters under saline water irrigation. These 

results suggested that clover can be used for pro-

ducing organic tomato transplants, instead of im-

ported media, supporting by fermentation to en-

hance the ability of clover to supplement the trans-

plants with the nutrient needs and cope the salinity 

condition. 

 

INTRODUCTION 

 

Due to the limited water resources in Egypt, 

farmers and producers are forced to manage the 

irrigation water carefully and improve their agricul-

tural skills regarding water savings (Farrag et al 

2016). Thus, use of irrigation water of certain salt 

content like ground water and treated wastewater 

for irrigating nursery plants is needed due to the 

limited supplies of fresh water in many countries; 

understanding how saline water can be used will 

also enhance sustainable development (Cassaniti 

et al 2013).  

Tomato is the most important greenhouse veg-

etable crop grown in soilless cultivation systems in 

Mediterranean Basin, where it is often cultivated in 

saline or poor-quality irrigation water (Savvas et 

al., 2013). The most compromising effects of salini-

ty on transplants production, specifically tomato, 

are reflected in inhibiting seed germination viability, 

generalized reduction of growth, loss of productive 

capacity and reductions in absorption of some es-

sential nutrients (Cuartero & Munoz, 1999; Mag-

gio et al 2007; Hamed et al 2011 and Singh at al 

2012).  

Over the last decade an intensive study has 

been performed regarding the application of differ-

ent agricultural, industrial and waste by-products 

as components of nursery substrates. The term 

‘substrate’ is amongst others, i.e. growing medium, 

used to describe the material used in a container, 

other than soils, to grow a plant (Vaughn et al 

2011). Growing substrates can include organic 

materials such as peat, compost, tree bark, coco-

nut coir, poultry feathers, or inorganic materials 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3550529/#CR13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3550529/#CR11
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such as clay, perlite, vermiculite, and mineral wool 

(Grunert et al 2008; Vaughn et al 2011 and Olle 

et al 2012) or mixes such as peat and perlite; coir 

and clay, peat and compost (Nair et al 2011 and 

Olle et al 2012). Plant response to different sub-

strates is strictly related to the tested species and 

also depends on the materials used and on the 

proportions in the mixtures. However, addition of 

inorganic substances to organic ones has resulted 

in a better plant growth and higher yield probably 

owing to increasing water-holding capacity and 

aeration of peat (Olle et al 2012). With increase in 

demand for organically transplants, growers often 

design their mixes using compost and other organ-

ic amendments (Nair et al 2011). In particular, the 

emerged organic fertilizers and supplements in the 

market are usually expensive and not always local-

ly available (Peet et al 2008).  

Successfully, alfalfa-based amendment incor-

porated in compost-based medium produced to-

mato transplants with suitable growth characteris-

tics and met acceptable standards for transplanting 

and handling, at a reasonable estimated produc-

tion cost (Nair et al 2011). Therefore, the aim of 

the present work was to study the effect of fer-

mented clover, as an amendment in growing me-

dia, on growth and development of tomato trans-

plants grown organically under saline water irriga-

tion. 

 

MATERIALS AND METHODS 

 

1. Vegetal material and sowing 

 

The experiment was carried out at mesh net-

house of a commercial nursery with natural day-

light conditions at El Qalyubiya Governorate, 

Egypt. Tomato seeds of cv. Castal rock var.  (Ly-

copersicom esculentum) were sown in 22
th

 Sep-

tember 2015 and grown for 35 days in foamed 

trays (dimensions: 65× 38× 8.3 cm) with 209 cells, 

one seed being sowed per cell.  

 

2. Substrate components 

 

The growing media of this study were elaborat-

ed using fermented Egyptian clover (Trifolium al-

exandrinum L.) as organic substitutes for commer-

cial soilless mixture of Peat/Perlite/vermiculite 

(1:1:1 V/V/V). Green clover was harvested in the 

mature stage from agricultural farm closed to the 

experimental location. The harvested clover was 

left for two weeks in shaded area till well dried and 

then it was chopped to small fractions (2-3 cm). 

The fermentation process was performed by soak-

ing the chopped fractions in fresh water (260 mg l
-

1
) for different periods (one, two and three weeks). 

After fermentation, the substrate is air-dried and 

sieved to 10 mm prior to be used as substrate 

component. Additional additives and/or fertilizers 

were not incorporated to the fermented clover. 

Fermented clover showed an acidic pH (5.39), low 

electrical conductivity (EC) values (1.18 dS m
-1

), 

organic matter content (470 g kg 
-1

) and total 

Kjeldahl N contents (28.5 g kg 
-1

). 

 
3. Formulation of growing media 

 

Different mixtures of fermented and non-

fermented clover mixed with commercially used 

materials (peat moss, vermiculite and perlite) to 

obtain the substrates. The substrates were pre-

pared prior to the experiment by substituting peat 

moss: vermiculite: perlite (1:1:1 V/V/V) with 0, 10, 

20 and 30 % of volume fermented and non-

fermented clover, using pure peat moss, vermicu-

lite and perlite as control treatment. 

 

4. Experimental design 

 

The experimental design was a completely 

randomized factorial design with three replications. 

Main treatments, sub-treatments and sub-sub-

treatments were assigned to fermentation duration, 

water salinity levels and different mixing percent-

ages, respectively. 

Treatments of fermentation duration consisted 

of four different durations (F0: control or  dried clo-

ver without fermentation, F1: one week fermented 

clover, F2: two weeks fermented clover, F3: three 

weeks fermented clover) in the main treatments 

and three different water salinity levels (W0: control 

or fresh water (260 mg l
-1

), W1: saline water (1000 

mg l
-1

) and W2: saline water (2000 mg l
-1

) as sub-

treatments and four different mixing percentages 

(Q0: control or without clover, Q1, 10% amended 

clover, Q2: 20% amended clover and Q3: 30% of 

amended clover) in subsub treatments were con-

sidered.  

The treatments were irrigated daily according 

to the environmental conditions by hose with mist 

nozzle, using enough water to avoid stress in the 

cultivated transplants. The transplants were irrigat-

ed with different water salinity control (fresh water 

260 mg l
-1

), 1000 and 2000 mg l
-1

. Water tanks 

1m
3
 were used for each water salinity treatment 

(control, 1000 and 2000 mg l
-1

). The salinity levels 
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was done by using Rashidi salt (local salt extract 

from the Mediterranean Sea). 

Compost tea as organic liquid fertilizer was ap-

plied twice a week for all the treatments. Compost 

tea extract were prepared by mixing mature com-

post (banana wastes 60% + cattle dung 30%+ 

poultry manure 10%) with  tap water at a ratio of 1: 

2 (V/V), and storing this mixture at room tempera-

ture for about 24 h (Hegazi and Algharib, 2014). 

Aqueous extracts were freshly prepared and were 

filtered before applications with a hand sprayer. 

Also, an organic liquid fertilizer (Amino Power, 

UAD Company, Egypt) extracted from plant 

origin—pH: 12.50; EC: 65 dS m
-1

; organic carbon: 

7 %; N: 2.5 g l
-1

, L-Amino acids 19%, Fe 1500 mg l
-

1
, Zn 500 mg l

-1
, Mn 500 mg l

-1
) was applied (0.5 

cm l
-1

) thrice at the same rate for all the treatments 

at 10, 20 and 30 days after sowing. 

 

5. Variables determined in the transplants 

 

Sex transplants were randomly chosen from 

the tray per treatment per replicate and harvested 

35 days after sowing. Measurements of transplants 

height (cm), number of leaves per plant, vegetative 

fresh and dry weight per plant (g). Chlorophyll a+b 

values in leaves of transplants were determined 

according to the procedure outlined by Von-

Wettstein (1957). 

 

6. Statistical analysis 

 

Analysis of data was done by computer, using 

SAS program for statistical analysis (SAS, 2006). 

The experimental data were analyzed using three 

way analysis of variance with interactions. The 

Least significant difference test (LSD) at 5% level 

of probability was performed to compare the mean 

values and separate the groups. 

 

RESULTS AND DISCUSSIONS 

 

1. Vegetative growth 

 

The results obtained in Tables (1-4) show the 

vegetative growth of tomato transplants including 

plant height, leaves number and fresh and dry 

weight of all treatments 

 

3.1. Vegetative growth 

 

The results obtained in Tables (1-4) show the 

vegetative growth of tomato transplants including 

plant height, leaves number and fresh and dry 

weight of all treatments.  

Values of the pre-mentioned vegetative growth 

parameters of tomato transplants were gradually 

increased as the mixing percentage of clover, fer-

mented and non-fermented, was sloping upward. 

The highest values were obtained due to the in-

corporation of 20% clover, fermented and non-

fermented, followed by 30%. The amendment type 

and rate for transplant media are key factors in 

determining the success of organic transplant pro-

duction (Jack et al 2011). In this study, both fer-

mented and non-fermented clover increased 

growth parameters of tomato transplants, with 

higher pronounced effect recorded for fermented 

clover based amendments as compared to non-

fermented clover addition. Previous studies have 

confirmed that high rates of organic amendments 

can increased seedlings growth and yield (Gao et 

al 2010; Ismail et al 2011 and Olle et al 2012) in 

particular alfalfa based organic amendments (Nair 

et al 2011). In the evaluation of transplants, the 

better results obtained with incorporative clover are 

probably due to the higher nutrient supply, provid-

ed mainly by the fermented clover. The organic 

amendments are reported to increase the number 

of leaves per plants and lateral branches, plant 

height and dry weight of plants due to the nutri-

tional needs of plants (Awodun et al 2015 and 

Rosenani et al 2016).  

Furthermore, fermentation duration significantly 

increased these growth parameters compared with 

the non-fermented clover. Whereas, clover fer-

mented for three weeks showed the highest values 

of tomato transplants growth parameters followed 

by two weeks of fermentation.  

Fermented clover F1, F2 and F3, significantly 

increased means tomato transplants height to 

10.86, 10.76 and 10.98 cm, leaves number to 5.98, 

5.93 and 6.06.98, fresh weight to 4.66, 4.76 and 

4.95 g and dry weight to 2.67, 2.69 and 2.82 g re-

spectively, vis-à-vis non-fermented clover (F0), 

which produced 10.50 cm, 5.43, 4.47g, and 2.47g, 

respectively, under fresh water irrigation (W0). A 

previous study investigated that growing medium 

of 2 peat: 1 vermiculite: 1 compost (by volume) 

when amended with 0, 0.6, 1.2, 1.8, or 2.4 % 

weight by weight of alfalfa-based organic amend-

ment and incubated for 0, 1, 2, 3, or 4 weeks had 

increased transplant height, leaf chlorophyll con-

tent and plant dry weight (90% to 160% more), 

provided the amended medium was incubated for 

at least one week (Nair et al 2011). 
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Table 1. Effects of fermented and non-fermented clover rate (0, 10, 20, 30%) in peat-vermiculite-perlite 

(1:1:1 V/V/V) growing medium on tomato transplants height (cm) 35 days after sowing using fresh and 
saline (1000, 2000 mg l

-1
) water irrigation. 

 

Fermentation (F) 
Water Salinity 

)W( 
Clover mixing percentage (Q) 

Mean 0 (Q0) 10 (Q1) 20 (Q2) 30 (Q3) 

mg l
-1
 % 

No fermentation (F0) 

FW (W0) 9.42 10.57 11.18 10.84 10.50 
1000 (W1) 6.87 7.92 8.37 7.99 7.79 
2000 (W2) 6.19 7.12 7.60 7.33 7.06 

Mean 7.49 8.54 9.05 8.72 8.45 

Fermentation 1 week (F1) 

FW (W0) 9.61 11.16 11.50 11.18 10.86 

1000 (W1) 7.22 8.54 9.21 8.82 8.45 

2000 (W2) 6.45 7.98 8.42 8.13 7.74 

Mean 7.76 9.23 9.71 9.38 9.02 

Fermentation 2 week (F2) 

FW (W0) 9.54 10.88 11.47 11.15 10.76 

1000 (W1) 7.38 9.08 9.58 9.26 8.82 

2000 (W2) 6.50 8.23 8.71 8.40 7.96 

Mean 7.81 9.40 9.92 9.60 9.18 

Fermentation 3 week (F3) 

FW (W0) 9.62 11.25 11.82 11.24 10.98 

1000 (W1) 7.24 9.48 10.10 9.64 9.12 

2000 (W2) 6.52 8.66 9.11 8.76 8.26 

Mean 7.79 9.80 10.34 9.88 9.45 

Interaction 

FW (W0) 10.50 10.86 10.76 10.98 10.78 

1000 (W1) 7.79 8.45 8.82 9.12 8.54 

2000 (W2) 7.06 7.74 7.96 8.26 7.76 

Mean 8.45 9.02 9.18 9.45 9.03 

Least significant difference test (LSD) at 5% 

F Q W F × Q F × W Q × W F × Q × W 

0.05 0.05 0.04 0.09 0.14 NS 0.16 

 
Table 2. Effects of fermented and non-fermented clover rate (0, 10, 20, 30%) in peat-vermiculite-perlite 

(1:1:1 V/V/V) growing medium on tomato transplants leaves numbers 35 days after sowing using fresh and 
saline (1000, 2000 mg l

-1
) water irrigation. 

 

Fermentation (F) 
Water Salinity )W( 

Clover  mixing percentage (Q) 

Mean 0 (Q0) 10 (Q1) 20 (Q2) 30 (Q3) 

mg l
-1
 % 

No fermentation (F0) 

FW (W0) 5.51 5.30 5.41 5.50 5.43 
1000 (W1) 4.51 4.90 4.91 4.90 4.81 
2000 (W2) 4.41 4.51 4.61 4.50 4.51 

Mean 4.81 4.91 4.97 4.97 4.91 

Fermentation 1 week (F1) 

FW (W0) 5.80 6.01 6.10 6.03 5.98 
1000 (W1) 4.91 5.31 5.61 5.50 5.33 
2000 (W2) 4.41 5.50 5.71 5.60 5.31 

Mean 5.04 5.61 5.80 5.71 5.54 

Fermentation 2 week (F2) 

FW (W0) 5.61 6.20 6.01 5.90 5.93 
1000 (W1) 5.10 5.31 5.60 5.60 5.40 
2000 (W2) 4.40 5.50 5.40 5.50 5.20 

Mean 5.03 5.67 5.67 5.67 5.51 

Fermentation 3 week (F3) 

FW (W0) 5.78 6.29 6.18 5.99 6.06 

1000 (W1) 5.19 5.48 5.87 5.78 5.58 

2000 (W2) 4.40 5.50 5.49 5.68 5.27 

Mean 5.12 5.76 5.84 5.81 5.63 

Interaction 

FW (W0) 5.43 5.98 5.93 6.06 5.85 

1000 (W1) 4.81 5.33 5.40 5.58 5.28 

2000 (W2) 4.51 5.31 5.20 5.27 5.07 

Mean 4.91 5.54 5.51 5.63 5.40 

Least significant difference test (LSD) at 5% 

F Q W F × Q F × W Q × W F × Q × W 

0.08 0.08 0.07 0.15 NS 0.13 NS 
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Table 3. Effects of fermented and non-fermented clover rate (0, 10, 20, 30%) in peat-vermiculite-perlite 

(1:1:1 V/V/V) growing medium on tomato transplants fresh weight (g) 35 days after sowing using fresh and 
saline (1000, 2000 mg l

-1
) water irrigation. 

 

Fermentation (F) 
Water Salinity )W( 

Clover  mixing percentage (Q) 

Mean 0 (Q0) 10 (Q1) 20 (Q2) 30 (Q3) 

mg l-1 % 

No fermentation (F0) 

FW (W0) 4.50 4.32 4.63 4.43 4.47 
1000 (W1) 3.12 3.34 3.58 3.36 3.35 
2000 (W2) 2.09 2.54 2.88 2.78 2.57 

Mean 3.23 3.40 3.70 3.52 3.46 

Fermentation 1 week (F1) 

FW (W0) 4.50 4.77 4.63 4.73 4.66 
1000 (W1) 4.23 4.61 4.42 1.28 3.64 
2000 (W2) 2.17 3.59 2.88 3.63 3.07 

Mean 3.63 4.32 3.98 3.21 3.79 

Fermentation 2 week (F2) 

FW (W0) 4.44 4.85 5.13 4.62 4.76 
1000 (W1) 3.33 4.66 4.70 4.61 4.33 
2000 (W2) 2.19 3.73 3.96 3.80 3.42 

Mean 3.32 4.41 4.60 4.35 4.17 

Fermentation 3 week (F3) 

FW (W0) 4.45 5.08 5.45 4.80 4.95 

1000 (W1) 3.32 4.89 5.09 4.95 4.56 

2000 (W2) 2.12 4.05 4.25 4.06 3.62 

Mean 3.30 4.68 4.93 4.60 4.38 

Interaction 

FW (W0) 4.47 4.66 4.76 4.95 4.71 

1000 (W1) 3.35 3.64 4.33 4.56 3.97 

2000 (W2) 2.57 3.07 3.42 3.62 3.17 

Mean 3.46 3.79 4.17 4.38 3.95 

Least significant difference test (LSD) at 5% 

F Q W F × Q F × W Q × W F × Q × W 

0.08 0.08 0.07 0.15 0.13 0.13 NS 

 
Table 4. Effects of fermented and non-fermented clover rate (0, 10, 20, 30%) in peat-vermiculite-perlite 

(1:1:1 V/V/V) growing medium on tomato transplants dry weight (g) 35 days after sowing using fresh and 
saline (1000, 2000 mg l

-1
) water irrigation. 

 

Fermentation (F) 

Water Salinity 
)W( 

Clover  mixing percentage (Q)  

0 (Q0) 10 (Q1) 20 (Q2) 30 (Q3) 
Mean 

mg l
-1
 % 

No fermentation (F0) 

FW (W0) 2.52 2.44 2.53 2.40 2.47 
1000 (W1) 1.76 1.88 1.99 1.90 1.88 
2000 (W2) 1.27 1.47 1.64 1.59 1.49 

Mean 1.85 1.93 2.05 1.96 1.95 

Fermentation 1 week 
(F1) 

FW (W0) 2.54 2.61 2.88 2.66 2.67 
1000 (W1) 1.84 2.35 2.54 2.39 2.28 
2000 (W2) 1.35 2.02 2.09 2.03 1.87 

Mean 1.91 2.33 2.50 2.36 2.27 

Fermentation 2 week 
(F2) 

FW (W0) 2.48 2.73 2.91 2.64 2.69 
1000 (W1) 1.86 2.61 2.61 2.58 2.41 
2000 (W2) 1.28 2.07 2.21 2.13 1.92 

Mean 1.87 2.47 2.58 2.45 2.34 

Fermentation 3 week 
(F3) 

FW (W0) 2.49 2.88 3.15 2.77 2.82 

1000 (W1) 1.85 2.82 2.91 2.84 2.60 

2000 (W2) 1.32 2.38 2.52 2.39 2.15 

Mean 1.89 2.69 2.86 2.67 2.53 

Interaction 

FW (W0) 2.47 2.67 2.69 2.82 2.67 

1000 (W1) 1.88 2.28 2.41 2.60 2.29 

2000 (W2) 1.49 1.87 1.92 2.15 1.86 

Mean 1.95 2.27 2.34 2.53 2.27 

Least significant difference test (LSD) at 5% 

F Q W F × Q F × W Q × W F × Q × W 

0.07 0.07 0.06 0.13 0.11 0.11 NS 
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On contrary, the vegetative growth parameters 

of tomato transplants gradually decreased as the 

water salinity levels increased. The negative ef-

fects of salinity have been reported on growth and 

production of  tomato (Salama et al 2012). In gen-

eral, three major stresses affecting plant growth 

under salinity: (i) osmotic stress (ii) nutritional im-

balances, and (iii) ion toxicity, e.g. Na
+
 (Grattan & 

Grieve, 1998; Carvajal et al 1999 and Wahome 

et al 2001). 

However, plants grown in fermented clover F1, 

F2 and F3 and irrigated with saline water at 1000 

mg l
-1

 (W1) showed significant reduction in the 

tomato transplants height (22.2, 18, 16.9 %), num-

ber of leaves (10.9, 8.9, 7.9%) and fresh (21.9, 9, 

7.9%) and dry (14.6, 10.4, 7.8%) weight, respec-

tively, compared with non-fermented clover F0 

(25.8,11.4, 25.1, 23.9%) irrigated with fresh water 

(W0). Whereas irrigated plants grown in fermented 

clover F1, F2 and F3 with saline water at 2000 mgl
-

1
 (W2) decreased the height (28.7, 26, 24.8%), 

number of leaves (11, 12.3, 13%) and fresh (34.1, 

28.2, 26.9%) and dry (30, 28.6, 23.8%) weight, 

respectively, compared with non-fermented clover 

F0 (32.8, 16.9,42.5, 39.7%) irrigated with fresh 

water (W0). Gupta and Huang (2014) mentioned 

that salt stress causes changes in several physio-

logical and metabolic processes, inhibiting seed-

lings growth and crop production. In addition, salt 

stress initially causes stomatal closure and in-

creased leaf temperature, which results in loss of 

growth, leaf expansion and quality of seedlings 

(Roy et al 2014). 

It is noteworthy that incorporation of growing 

media of tomato transplants irrigated with saline 

water with fermented clover alleviated the salt 

stress on plants and increased the growth parame-

ters (Tables 2-5). Whereas, growing media incor-

poration with fermented clover F1, F2 and F3 re-

sulted in significantly higher means of both trans-

plants height for 8.5, 13.2 and 17.1%, leaves num-

ber for 10. 8, 12.3 and 16%, fresh weight for 8.7, 

29.3 and 36.1% and dry weight for 21.3, 28.2 and 

38.3%, respectively, under 1000 mg l
-1 

saline water 

(W1) irrigation than under non-fermented clover 

(F0).  

Similarly, fermented clover incorporated medi-

um (F1, F2 and F3) with the saline water 2000 mg 

l
-1

 (W2) irrigation significantly increased transplants 

height for 9.6, 12.7 and 17%, leaves number for17. 

7, 15.3 and 16.9%, fresh weight for 19.5, 33.1 and 

40.9% and dry weight for 25.5, 28.9 and 44.3%, 

respectively, compared with non-fermented clover 

incorporated medium (F0). For both salinity levels 

of irrigation water, the highest growth parameters 

were obtained from the combination of growing 

medium with 20% (Q2) addition of three weeks 

fermented clover. Silva et al (2008) reported that 

organic compounds both in solid form such as or-

ganic matter and in liquid form such as some bio-

fertilizers can attenuate deleterious effects of irriga-

tion water salinity during the formation seedlings. 

Biofertilizers, when applied, stimulate growth, pho-

tosynthetic rate, stomatal conductance and plant 

transpiration even under saline conditions (Mes-

quita et al 2014). 

 

3.2. Chemical constituents 

 

3.2.1. Chlorophyll a+b content 

 

From the given data in Table (5) it can be con-

cluded that, increasing clover mixing rates and 

fermentation duration caused significant increase 

in the content of chlorophyll a+b. Accordingly it can 

be stated that incorporation of growing medium 

with 20% (Q2) and 30% (Q3) of clover fermented 

for two or three weeks duration was the most effec-

tive treatment for promoting the synthesis and ac-

cumulation of the photosynthetic pigments. These 

results were in harmony with those obtained by 

Nair et al (2011), who showed that incorporating 

alfalfa based amendments in a peat-compost me-

dium increased leaf content of chlorophyll in organ-

ic tomato transplants. Several factors are affecting 

leaf chlorophyll content, including nutrient concen-

tration, N in particular, distribution of chlorophyll in 

leaves and plant genotype (Wang et al 2004 and 

Uddling et al 2007).  

Transplants grown in two weeks fermented clo-

ver (F2) and irrigated with fresh water (W0) pro-

duced the greatest content (2.36 mg l
-1

) of chloro-

phyll a+b, whereas the lowest content (1.20 mg l
-1

) 

was recorded in tomato transplants grown in non-

amended medium and irrigated with saline water 

W2 (2000 mg l
-1

). Saline water irrigation tended to 

decrease chlorophyll a+b content as comparing 

with the fresh water treatments in both incorpo-

rated fermented and non-fermented clover media. 

Salinity changes the metabolism and physiology of 

plants, with negative effects on the photosynthetic 

capacity and chlorophyll accumulation (Souto et al 

2015).  

Furthermore, growing media incorporation with 

fermented clover at different duration resulted in 

significantly higher content of chlorophyll a+b un-

der saline water irrigation compared with non-

fermented clover incorporated medium.  
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Table 5. Effects fermented and non-fermented clover rate (0, 10, 20, 30%) in peat-vermiculite-perlite (1:1:1 

V/V/V) growing medium on tomato transplants chlorophyll a + b content (mg l
-1

) 35 days after sowing using 
fresh and saline (1000, 2000 mg l

-1
) water irrigation 

 

Fermentation (F) 
Water Salinity )W( 

Clover  mixing percentage (Q) 

Mean 0 (Q0) 10 (Q1) 20 (Q2) 30 (Q3) 

mg l
-1
 % 

No fermentation (F0) 

FW (W0) 2.00 1.79 1.99 1.88 1.92 
1000 (W1) 1.54 1.56 1.64 1.58 1.58 
2000 (W2) 1.28 1.40 1.49 1.47 1.41 

Mean 1.61 1.58 1.71 1.65 1.64 

Fermentation 1 week (F1) 

FW (W0) 2.03 2.05 2.14 1.99 2.05 
1000 (W1) 1.52 1.92 1.93 1.88 1.81 
2000 (W2) 1.20 1.62 1.70 1.67 1.55 

Mean 1.58 1.86 1.93 1.85 1.80 

Fermentation 2 week (F2) 

FW (W0) 1.97 2.33 2.36 2.28 2.23 
1000 (W1) 1.58 1.96 2.06 1.97 1.89 
2000 (W2) 1.23 1.80 1.86 1.82 1.68 

Mean 1.59 2.03 2.09 2.02 1.93 

Fermentation 3 week (F3) 

FW (W0) 2.00 2.21 2.32 2.10 2.16 

1000 (W1) 1.53 2.04 2.11 2.06 1.93 

2000 (W2) 1.24 1.82 1.87 1.82 1.69 

Mean 1.59 2.02 2.10 1.99 1.93 

Interaction 

FW (W0) 1.92 2.05 2.23 2.16 2.09 

1000 (W1) 1.58 1.81 1.89 1.93 1.81 

2000 (W2) 1.41 1.55 1.68 1.69 1.58 

Mean 1.64 1.80 1.93 1.93 1.83 

Least significant difference test (LSD) at 5% 

F Q W F × Q F × W Q × W F × Q × W 

0.04 0.04 0.03 0.08 NS 0.07 NS 

 

 

The incorporation of clover may have provided the 

release of liquid or solid humic substances to the 

substrate which stimulate the osmotic adjustment 

of plants growing in a saline environment (Brah-

maprakash and Sahu, 2012). 

 

CONCLUSION 

 

It could be concluded that vegetative growth of 

tomato transplants significantly increase due to 

incorporation of fermented clover with commercial 

growing media using saline irrigation water reveal 

the possibility for creating synergy among agro-

nomic practices. This implies that an entire pack-

age of agronomic practices will have to be consid-

ered to transform nursery practices of transplants 

growing into sustainable greenhouse production 

that use much less commercial growing substrates 

and fresh water. 
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