
USING SPENT MUSHROOM SUBSTRATE (SMS) AS ORGANIC FERTILIZER IN  CROPPING  

SOLANUM  LYCOPERSICUM   VAR. REMOTA 

                                           Nmom  F. W.1 and Elenwo E. N.2                                                           

   1Rivers State University of Education, Port Harcourt.    Nigeria            

                               2University of Port Harcourt, Choba, Port Harcourt, Nigeria 

   ABSTRACT 
Over the years, there had existed a claim that some varieties of Solanum lycopersicum (tomato) 

do not thrive in the Southern Niger Delta, possibly due to nematode attack.  This study however 

has discovered an alternative  spent mushroom substrate (sms), in cultivating the crop in small 
scale farms, as against the elaborate use of field inventory.  Cultivation of Lentinus 

squarrosulus L. gave an enormous overage of its spent substrates which were subsequently used 

as organic fertilizer in cropping the test tomato.  A multi-sampling method was used to crop 
Solanum lycopersicum var. Remota in the rainy (May-October) and dry (November-April) 

seasons using the fresh and weathered spent substrates.  Test trials included the use of spent 

substrates in nurseries and field.  Results indicated that sms potted-soil was the best for nursery 
trials at P<0.05.  Weathered spent mushroom substrate (sms) was profitable in cultivating the 

test tomato (Remota).  Using top-dressing with weathered sms was significant in both seasons 

(f=43.4;df = 1; P<0.05).  This seems to nullify the age-long claim which does not represent a 

true scientific position. 
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INTRODUCTION   

Mushrooms are cultivated on composted or non-

composted substrates which are prepared 

specifically for their growth. The substrates could be 

supplemented with nutrients such as wheat bran, rice 

bran, cassava rinds, soya beans and lime as fertilizer. 

This mixture is formulated and pasteurized under 

controlled condition (Weber, 1997;Beyer, 1999). 

The inoculation of the substrate with mushroom 

mycelia is fundamental, and the environmental 

conditions in the growth manipulated to encourage 

mushroom mycelia growth and production of 

mushrooms (Speranzini, 2007).After several 

harvests or flushes of the mushroom, the substrates 

get exhausted or „spent‟ of its potential to produce 

mushrooms. This study derived its spent substrates 

from the cultivation of Lentinus squarrosulus. 

Lentinus squarrosulus is an indigenous white-rot 

fungus whose fruit bodies are generally encountered 
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on dead pieces of woods, wood logs, trunk of buried 

and exposed roots of trees standing at different 

stages of decay (Zoberi, 1972;  Alofe, 1985). 

 

The mushroom, L. squarrosulus, contains some 

mineral nutrients such as Nitrogen, Phosphorous, 

Potassium, Magnesium, Manganese, Calcium, Iron 

and Zinc, which are of utmost importance in plant 

growth (Fasidi and Kadiri, 1990). 

Spent mushroom substrate (sms) is the organic 

material on which mushrooms  grow for a period of 

several weeks and are removed after mushroom 

production is completed (Weber, 1977). According 

to Davis and Kuhns (2005), SMS is described as the 

left-over materials on which mushrooms are grown 

within mushroom house as a by-product of 

mushroom industry. It is the soil-like materials 

which remain after a crop of mushrooms. Spent 

substrates could be „fresh‟ if disposed immediately 

from the mushroom house, or „weathered‟ if 

allowed for several weeks or months to compost. 

Both types of SMS must have earthy odour, free 

from ammonium, rotten egg or sulphur smell 

(Speranzini, 2007). 

Reports reveal SMS as being environment 

unfriendly and undesirable as it poses disposal 

problem to mushroom growers due to constant 

overage from mushroom industry. However, plant 

propagators have long recognised the seemingly 

importance of SMS. Davis and Kuhns (2005) 

reported that SMS may act as organic fertilizer. 

They suggested that to make it a significant 

environmental friendly is to utilize or blend it with 

existing mulches in the market. It has also been 

reported that spent substrates contain high organic 

matter which allows soil to retain moisture in dry 

season and shed it during wet weather (SMS 

Brochure, 2006). The organic matter content 

improves the soil structure and buffer crops from 

extremity (Levanon and Danai, 1995). They 

reported that SMS releases nitrogen slowly and 

steadily to the plant. They also reported that SMS 

acts as sponge in gravel or sandy soils and creates air 

spaces in clay soils, permitting them to drain. 

Hoitink and Fahy, (1986) and Hoitink et al (1998), 

reported that application of SMS as top-dressing and 

soil amendment promotes a population of antagonist 

micro-organisms that interfere with the activities of 

pathogenic fungi appropriate in spreading on top of 

newly seeded lawns and holds water in the soil, 

while the seeds germinate (Beyer, 1999). If applied 

correctly, nutrient remains in the soil and does not 

contribute to ground water pollution unlike industrial 

fertilizer. It is weed-free in nature due to extensive 

composting and pasteurization which prevents weed 

seeds from entering the product (SMS Brochure, 

2006). It is a rich source of Nitrogen, Carbon and 

other elements which altogether make it suitable for 

supporting luxurious plant growth (Chorover et al, 

2000). In using SMS, an ideal moisture content 

(30%), pH (6) is considered important, especially in 

uniform application and good mixing with soil. This 

study is aimed at initiating the use of SMS 

within the farm limit, in the effort to 

provoke or stimulate its use as a 
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subst itute for, or reduce the elaborate 

use of field inventory.  

 

 

MATERIALS AND  METHODS 

Sources of samples 

The sporophores of Lentinus squarrosulus was 

procurred from the natural habitat of dead logs of 

M.indica, collected from various locations 

of Ndele Campus of the Rivers State 

University of Education Port Harcourt. The 

materials used for the mushroom cultivation-cassava 

rinds, oil palm fibres were obtained from the 

communities around Ndele Campus. The 

spent substrates were obtained from the 

cult ivated L sqarrosulus.  

Spent substrate contains 40-60% organic matter on 

dry weight basis, usually analyzed in the 

laboratory through loss on ignit ion 

and the remnant serve as the mineral 

matter. 

 

Mineral nutrient analysis of samples used In 

cropping tomato var. remota 

The mineral nutrient contents of SMS, Soil, SMS + 

Soil samples were determined using semi-micro 

kjeldahl and EDTA Acid Digesting Complex. An 

aliquot of digest of each of the samples was taken 

for the determination of Nitrogen, 

Phosphorous, Potassium, Carbon, Calcium, 

Iron, Zinc, Magnesium and Manganese. The digest 

was mixed with acid diluted to volume (0.5g) and 

the solut ion aspirated into flame. 

Blank determinat ion was taken and 

subtractions made, where necessary. 

 

Preparation of tomato for planting 

Healthy tomato fruits were procured 

from the towns in Port Harcourt 

suburbs-Ahoada, Elele-Alimini, Rumuji, Ndele 

and Choba, all along the East West of Port Harcourt 

linking other States of the Niger Delta. These 

were brought to the experimental chamber 

of this study, dissected with a pen knife to extract 

the seeds for viability test. The viable seeds were 

washed in cold water, drained and sun-dried 

at 27°C for 2days before planting into 

nursery bags. 

 

Methods of nursery application of sms 

SMS as Potting Soil: Into each nursery bag (26 

X10 cm), 250g SMS was filled and four seeds sown 

per bag. 

 

 

SMS-Soil Blend: Each nursery bag contained 200g 

soil mixed with 50g SMS and four seeds sown 

per bag.  
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SMS Incorporation into Soil: Each nursery bag 

contained 150g soil, layered with 50g SMS and 

topped with 50g soil. The SMS was incorporated in-

between the two soil levels. Four seeds were sown 

into each bag. 

For the control, each nursery bag was filled  

with 250g soil only, and four seeds         

sown per bag. 

The experiments were watered daily by              

sprinkling and observed for germination.          

Seven days post germination seedling          

heights were measured. The experiments         

were maintained at 24 10C, all day   

photoperiod. 

SMS-Soil Blend: In a ready tilled bed,  1kg soil was 

scooped into a basin, mixed with 300g SMS and 

plunged back. 

Three weeks old seedlings were transplanted 

into them. 

Control: Tomato seedlings of 3 weeks old 

were transplanted from the nursery onto a 

bed of tilled soil, with 0g SMS added. 

All the treatments were carried out in both rainy and 

dry seasons, using fresh and weathered SMS. 

Data Analysis: Data obtained were subjected to 

Analysis of Variance (ANOVA) and Duncans 

multiple range test used for separating means. 

RESULTS:       

Several test trials in this study showed          

that the use of „Weathered‟ spent 

substrate of L. squarrosulus by top-

dressing was profitable in cult ivat ing 

the test tomato (Remota). Weathered 

SMS sustained the crop into 4-times fruiting 

and harvest. The mineral nutrient analysis of 

the samples is as shown in Table I.  

 

Sms as organic fertilizer in nursery application. 

Sms-Soil Blend: Germination occurred on the 4th 

day at 100%,  with  good   seedling vigour. Seedling 

height was 5.8cm by the 7th day. 
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Table I: Mineral content of samples used in cropping L. squarrosulus                                                 
 

Mineral nutrients (%) 
 

  Sample             N            P           K            C   Mg       Na          Ca        Mn          Fe          Zn 

 identification   

  sms                0.07C             0.107C       1.81     9.36C  3.935a 3.548a 2.764C 2.137b 19.52b     1.126a 

   soil                0.084C              16.84a        2.164a      0.426  4.809a 2.205b 27.14a    21.71a 31.45a            0.599e 

 mixture  

 of sms/soil    1.12a               0.161c       5.47a     3.24c  6.508a 3.609a 4.208b     2.062c  16.27b         0.542C 

 

           Values with the same letters in a column do not differ at P 0.05. (Duncan‟s multiple range test) 

 

Sms incorporation into nursery soil: Germination 

took place on the 5th day, at 100%, with good 

seedling vigour. Seedling height was 5.1cm on the 

7th day. 

Control: Germination took place on the 5th day, at 

100%. Seedling vigour was good. Average height at 

seven days was 5.3cm. 

The study revealed that seedling growth was 

luxurious, however germination was faster in Sms-

pot soil, (Fig. 1). 

 

Application of sms in the field. The results 

represented the effect of fresh and weathered SMS 

in rainy (May-October) and dry (November-April) 

seasons and how these affected the vegetative 

growth of the test tomato plant. 

Ring method of application: The effect of fresh 

SMS resulted in poor vegetative growth during both 

seasons. Fresh sms was harsh to the crop. A total of 

33.2% survived in the rainy season and 26.5% in 

the dry season. Application of weathered SMS in 

the rainy season showed 46.6% and 33.2% in the 

dry season. 

Top-dressing (surface application): During rainy 

season, fresh SMS supported 99.9% tomato plants 

survival from all the treatments and  73% in the dry 

season. The SMS concentration of 100g supported 

more vegetative stands in both seasons. 

Application of weathered SMS by top-dressing was 

very efficient in both seasons. A total of 239% plant 

stands were sustained in the rainy season, and 226% 

in the dry season from all the treatments (Table 2). 

SMS-Soil Blend: Application of the mixture of 

fresh sms + soil was harsh to the plant, resulting to 

poor vegetative growth, (6.6%) in the dry 

season. A total of 19.9 was also sustained, 

using weathered sms in dry season. 

SMS Incorporation: This method was not good 

enough using the fresh sample of sms. 
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Table 2: Percentage (%) survival of Remota Tomato treated with fresh spent mushroom                                

substrates (SMS) 

Type of SMS   Season     Method of              No. of plants(%),that               Total no. of plants (%) 

                                         application          survived per treatment                 survived from all  

                                  treatments                        

        0g           30g             50g           100g  

                                  Ring       80          13.3            13.3          6.6           33.2d  

          Top-Dressing      80          33.3       33.3           33.3           99.9a  

   Rainy     Sms-Soil Blend      80          20               20        13.3           53.3c  

    Sms-inc         80          20                6.6             6.6           39.9d  

      

   Fresh      Ring       26.6       13.3               6.6             6.6            26.5d  

           Top-Dressing           26.6        20                20             33.3            73.3b  

  Dry       Sms-soil Blend         26.6         6.6          0      0         6.6e  

                                     Sms-inc           26.6        19.9             13.3           6.6             39.9c  

Values with the same letters in a column do not differ at P 0.05 (Duncan‟s multiple range test) 

=  LSD(P =0.05) 
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However, it seemed to thrive better using 

weathered sms in both seasons (Table 2). 

Control: Survival of tomato plants with (0g) 

treatments was 80% in the dry season. Those that 

could not survive withered and died. 

The study indicated that top-dressing with weathered 

SMS had a significant positive effect on the 

vegetative stage of the tomato plant (f=70.5; df 3; 

p<0.05) in both seasons. Similarly, at 0.05 Alpha 

level, there was a significant difference between 

Top-dressing and other methods. However, fresh 

sms seemed to be toxic to the plant. 

 

Impact of SMS on yield of tomato.  

Tables 4 and 5 showed that application of weathered 

sms (100g) as „top-dressing‟ produced the highest 

number of fruits (103, weighing 1.15kg). A total of 

246 fruits from all levels of treatment with 

weathered sms weighing 2.862kg was harvested in 

the rainy season and 35 fruits, weighing 384kg in the 

dry season. Result also reveals that blending 

weathered sms + soil (100g) enhanced yield in both 

seasons. Other methods were not as good as those 

reported. Application of weathered sms by top-

dressing favoured yield (f = 43.3; df = 1; p< 0.05) in 

both seasons. It was observed that fruiting and 

harvest lasted up to 4-flushes before the plants 

senesced. The plants with 0g sms fruited poorly and 

lasted two times before the plants senesced. Most 

plants that were luxurious neither flowered nor 

fruit.Cropping of S. lycopersicum var. Remota took 

a period of 10-14 weeks, from planting, 

transplanting, to maturity/ripening of fruits. 

Flowering took a time lapse of 7-8 weeks from 

planting.  

DISCUSSION 

The results of this study indicated that „sms‟ potting 

soil in nursery trials was the best method. This was 

due to the composition of the SMS, which made 

water binding possible, giving room for aeration and 

porosity. This could have given way for a quick 

germination of the tomato seeds. The gradual release 

of mineral nutrients in SMS might have  enhanced 

the vigorous, growth  of the plant compared with 

other treatments. This is in line with the findings of 

Levanon and Danai (1995). Application of 

SMS in the field revealed that fresh SMS seemed to 

be toxic and harsh to the tomato plant irrespective of 

method of application. It is possible that the high salt 

content of the fresh SMS was injurious to the young 

plants. This is in line with the findings of Romaine 

and Holcomb (1980) and Beyer (1999), who noted 

that garden crops or vegetables are sensitive to high 

salt, which could be injurious to plants. It could as 

well mean that toxicity was as a result of the 

ammonia nitrogen which had not undergone 

microbial conversion to nitrates, according to 

Chorover et al (2000). It may also be because the 

fresh SMS which had not been decomposed could 

not bind sufficient water, as a result, produced 

undesirable porosity. 
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Table 3 Percentage (%) survival of Remota Tomato treated with weathered SMS. 

  Type of SMS    season     method of                        No. of plants(%),                      Total no. of  

                                       application                    survived per treatment                  plants(%), survived                      

                                       from all treatments  

       0g           30g             50g           100g               ring     80            20      13.3           13.3             46.6c  

                        top-dressing        80             66.6    80               93.3            239.9a  
   Rainy       
                        sms-soil blend     80             13.3       13.3           6.6             33.2d  
   Weathered      
                                sms-inc       80             46.6       33.3            20              99.9b  
                                     Ring      26.6           13.3             13.3            6.6             32.2 

                          Dry              top-dressing      26.6         60  80               86           226d  
                        sms-soil blend    26.6           13.3         6.6    0              19.9c  

     sms Incorporation   26.6            33.3            26.6         20              79.8b  

Values with same letters in a column do not differ at P 0.05 (Duncan‟s multiple range test) 

 
 

Table 4: Impact of weathered  SMS in the fruiting of Remota Tomato. 

 Types of SMS   Season   Method of           No of fruits produced          No of fruits         No of fruits             Fresh weight (kg)  

  application          per SMS concentration             per stand             from treated              of fruits from 

                                                                                                               plants                     treated plants 

  0g      30g    50g      100g    

                                         Ring         41        23          13             9                       3-5                             45                           529gc 

                        Top-dressing        41       54        89            103                         6-15                                 246                             2.862kga 

                Rainy        Sms-soil blend    41     49        38           22                   5-12                           106                      1.063kgb 

                    Sms-soil incorporation     41     19         9            4                     2-3                              32                         342gd 

 

Weathered. 

                                          

Ring               2      4      -             -                       1-1                             4             18gf 

                                              Top-dressing           2        8           16             21                            2-4                                35                                384gd 

              Dry           Sms-soil blend        2        6         12              7                              1-2                                   25                              166ge 

  Sms-soil incorporation   2         2          -                -                               1-1                                    2                           7.1gg 

                                   Fresh weights bearing same letters do not differ at p 0.05. (Duncan‟s multiple range test) 
 

     Fresh weights bearing same letters do not differ at p ≤ 0.05. (Duncan‟s multiple range test) 
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The study further suggests that it is the likely reason 

why top-dressing with „Weathered‟ SMS proved to 

be the best method or the crop during the growth 

trials. It was obvious in this study that beds of 

tomato crop applied with SMS were weed free. 

Extensive composting (weathering) and 

pasteurization possibly could not allow weed seeds 

to enter the product (SMS).    

The ability of SMS to sustain fruiting of the tomato 

var. Remota for several harvests was the initial 

interest of this study and has proved to be of benefit 

to  small scale farmers. 

CONCLUSION 

This study examined how spent substrate of L 

.squarrosulus could be alternated with the elaborate 

use of field inventory in cropping tomato var. 

Remota. From the findings of this study, we boldly 

claim that “Weathered” SMS in Pot Soil is better 

than Ordinary Soil for nursery trials, due to its 

aeration porosity, and water holding capacity for 

early seed germination. Several test trials in this 

study proved that the use of „Weathered‟ SMS by 

top-dressing for this tomato variety is the best, 

especially in the rainy season, as it retains water to 

sustain the crop in the dry season. It is therefore 

recommended. However, cropping was generally 

difficult in  intense dry months (January-March), 

irrespective of method of application. This study 

suggests that the claim that agricultural varieties of 

tomato do not strive in the southern soil of the Niger 

Delta of Nigeria does not represent a true scientific 

position. We therefore recommend SMS as an 

alternative to elaborate use of field inventory in  

small scale farms. 
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