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1- Spent Mushroom Compost (SMC)
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1- Asteraceae
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3- Syaho
4- Leaf area meter
5- Porometer
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1- Washed Spent Mushroom Compost (WSMC)
2- Unwashed Spent Mushroom Compost (UWSMC)
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Table 1. Effect of spent mushroom compost rates on some soil physicochemical and nutrients concentration.

o D)

Na**  Ca** Ko p* Niotal EC ) OM Laslas
(dS m™ Sand Silt_ Clay pH (Treatment)
mg kg’ % %

291 2385 687 4.6 0.049 0.16 64 20 16 091 8 C

867 3900 728 19.4 0.077 1.54 66 18 16  2.08 7.6 WSio
815 4190 786 25.8 0.105 1.45 66 18 16 218 7.7 WSz
865 4440 1192 30.0 0.126 1.81 72 14 14 245 72 WSz
1046 4500 1278 32.0 0.161 2.09 68 22 10 3.53 7.7 WS40
1150 4510 1732 372 0.168 2.17 70 20 10 343 8 WSso
831 3625 827 18.1 0.08 1.77 66 20 14 1.91 7.6 UWSjo
926 4190 1297 205 0.105 2.37 64 21 15 1.98 7.7 UWSy
1490 4390 1897  22.1 0.147 3.31 68 20 12 2.66 7.6 UWS;
1772 4455 1871 30.6 0.161 4.47 68 18 14 3.16 8.1 UWS4
1980 4568 1970 323 0.175 4.55 70 20 10 3.46 8.2 UWSso
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C, WS and UWS stand for control, washed and unwashed spent mushroom compost, respectivelly. Indices refer to

applied treatment percent.

* (0.5 M Sodium Bicarbonate extracable P (Available P) and ** 1M amonium acetate extractable Ca, K and Na
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Table 2. Analysis of variance of spent mushroom compost effect on vegetative growth properties and stomatal

conductance in lettuce, Syaho.

le.g)ﬂ u:"<L:‘
(Mean squares) esl3l s s
Cp ity Wp S0k i e Sypmoetls Spphe gn» S, oS el (Degree of (Sources of
freedom) variation)
(Bush dry (Bush wet (Stomatal (Chlorophyll (Leaf (Leaf number (Plant
weight) weight)  conductance) index) area) per bush) Height)
BI
233.01%*  17964.24**%  6332.37** 183.55%*  12027.98%* 149.93%* 70.11%* 10
(Treatment)
bl elzsl
14.23 1240.97 13009.71 25.82 858.16 5.29 2.54 44
(Error)
i 2
20.27 20.34 27.78 14.47 19.99 7.84 7.75

%) (CV)

S lasalsdior O sa5T bl o3 ) el a3 5l e slis Sl ™

** Indicats significantly differencs at 1% probable level (P<0.01) according to Duncan’s multiple range test.
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Table 3. Mean comparison of washed and unwashed spent mushroom compost rates effect on vegetative

growth properties of lettuce.

Sist O 5053 a5y Calda S s Sy e Gy 53 S sl ks ) e
(dry weight)  (wet weight)  (Stomatal conductance) ~ (Chlorophyllindex)  (Leaf area) (Leaf number (Plant Height) (Treatment)
g/bush (mmol/m’s) (SPAD) em®) per bush) (cm)
6.08" 50.80" 146.14% 21.14f 828 19.8° 16.2¢ c
17.7% 169.40°%" 139.26™¢ 32.88°% 160.25% 28.4° 22.8° WSio
22.92% 217.60% 111.92%% 30.10° 178.14% 33° 24% WSy
29.62° 309.60° 196.52° 31.47% 227.66° 39.8° 25.8° WS30
26.12% 238.20° 170.99°% 33.50™% 203.18" 34.6° 24.4® WS40
24.37™ 23620 169.58 39.90™ 176.91°¢ 33.2° 241" WSso
17.20% 161.40%" 167.06™ 36.61% 127.41° 28.4° 19.8° UWSo
19.67% 161.40%" 109.22°% 39.83% 143 42%" 28.2° 19.5° UWS»
13.09° 124.70°¢ 68.94° 39.26% 112.48' 26.4% 16.8¢ UWS3o
12.96° 126.40" 106.02°% 40.59* 97.26' 24.8¢ 16.44 UWS4o
14.96% 88.80¢" 87.94% 40.71° 87.69¢ 26 16.5¢ UWSso
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C, WS and UWS stand for control, washed and unwashed spent mushroom compost, respectivelly. Indices refers to
applied treatment percent. Numbers followed by the different letter for each properties are significantly different

(P<0.01).
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Table 4. Analysis of variance of spent mushroom compost rates effect on macroelement concentration in

lettuce leaf.

Sl Sl T
L o &bl am s i ibie
(Mean squares) L
(Degree of freedom) (Sources of variation)
Ca K P N
Sl
0.14%* 1.04** 0.02%* 0.57** 10
(Treatment)
ol ol
0.08 0.11 0.004 0.008 22
(Error)
Sletd 2
6.92 8.64 17.88 3.48
%) (CV)

S sl O sa5T bl o3 ) el a3 5l e slis Sl ™7

** Indicats significantly differencs at 1% probable level (P<0.01) according to Duncan’s multiple range test.
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Table 5. Mean comparison of washed and unwashed spent mushroom compost effect on macroelement content

in lettuce leaf.

Na Ca K P N ol
% (Treatments)
0.171¢ 1.37¢ 2.58¢ 0.20¢ 1.25° c
0.284 1.85° 430" 0.44 2.15¢ WSio
0.276% 1.85° 4.24% 0.41%* 2.36° WS
0.296% 2.33° 4.58° 0.46° 2.59° WS30
0.359% 2.11° 3.98% 0.33% 2.83° WS40
0.408" 1.87° 420" 0.38% 2.90° WSso
0.551% 1.53% 420" 0.23% 2.48™ UWS)o
0.520™ 1.62% 3.57° 0.35% 2.80° UWS,
0.616* 1.82° 3.07™ 0.38% 2.94° UWS;30
0.655" 1.75° 3.79% 0.39% 2.89° UWS40
0.572% 1.48¢ 3.91% 0.39® 2.88° UWSsp

I . JL&&‘ éLﬁJL«g Loy Vnwjguvwi.b‘)abf a.L:JALMi)a.Lﬁ:w ;;,.«,.QS dald éuJL«__y JivL_u g/._uj.vA.v UWS)WS C

NG N WS JL;:;—\CEMJ: 6)‘>L§'uji'vkqui&ﬁjé Soglize by AL e

C, WS and UWS stand for control, washed and unwashed spent mushroom compost, respectivelly. Indices refer to
applied treatment percent. Numbers followed by the different letter for each element are significantly different (P<0.01).
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Table 6. Orthogonal comparisons of washed and unwashed spent mushroom compost application on growth
characteristics of lettuce.

S O3 505 155, < _ S 5 sl 540 5l L 03 S

"y V*“L“ PR 35 SO0 e el JQ}_W« S ond S gl Soler ey,

d wet Stomatal leaf Bush Treatment

c ® @ N N ( (Chlorophyll) (leafarea) < (Bush — (Treatmen
weight) ~ weight) conductance) number) height) group)

1.73%% 1.06%* 0.01™ 0.408%* 5152%% 619.52%% 72533.03%*  425.03*%  [1221.5%* 128271.1** 918.14** UWSLWS

edilaiad 9 o s Gf‘b g",.\.n5~a5 ;\;L_g

** Indicats significant and non signoficant differencs at 1% probable level (P<0.01) according to Duncan’s multiple
range test. WS and UWS stand for washed and unwashed spent mushroom compost, respectivelly.
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Abstract

Background and Objectives: Application of organic amendments such as spent mushroom
compost has received significant attention due to achieving sustainable production and healthy
yield. Considerable amounts of spent mushroom compost are produced in mushroom
production. Application of this byproduct from sustainable agriculture standpoint especially in
organic matter deficient soils such as Iranian soils is important. Therefore, this greenhouse
research was conducted in a sandy soil to investigate washed and unwashed spent mushroom
compost effects on vegetative growth properties and macroelements (N, P, K and Ca) uptake in
lettuce (lactuca sativa L. cv Syaho).

Materials and Methods: This research was carried out based on completely randomized
experiment with five replications. Experimental treatments were 0 (control), 10, 20, 30, 40 and
50% of washed and unwashed spent mushroom compost (SMC) in a sandy loam soil. Some
physicochemical properties and bioavailable concentration of macroelements were measured
before planting in all treatments. After growing period, lettuce was harvested and growth
properties such as plant height, leaf number and surface, chlorophyll content and stomatal
conductance of leaves, dry and wet weight and macroelements concentration in lettuce were
measured. Comparison of mean analysis was done by SPSS software.

Results: Washed and unwashed spent mushroom compost addition increased organic matter,
electrical conductivity, total nitrogen and bioavailable concentration of P, K, Ca and Na in a sandy
soil in comparison with control. Increasing organic matter content is one of the main advantages
of organic fertilizers because of improving soil quality and consequently crop production in
organic matter deficient soils of arid and semi-arid regions. Results showed that application of
SMC in soil had significant effect (P<0.01) on lettuce growth properties and N, P, K and Ca
content. Maximum and minimum amounts for most properties were obtained in 30% washed
spent mushroom and control, respectively. Leaf analysis results showed that macroelement
concentrations have been reached close to optimum level due to application of SMC.

Conclusion: Application of spent mushroom compost improved growth, yield and nutritional
quality of lettuce in comparison with control because of increasing organic matter content and
bioavailability of macroelements. Orthogonal comparison showed that washed spent mushroom
compost in comparison to unwashed one had significant effect on measured parameters
(P<0.01). Therefore, washed spent mushroom compost can be used as a suitable amendment
with low salinity to improve nutrient supply characteristics and increasing soil fertility in arid
and semi-arid region. Our results showed that washed spent mushroom compost can be used to
produce organic lettuce and supply its nutrient requirement to some extent without using
chemical in greenhouse condition.

Keywords: Growth parameters, Lettuce, Macroelements, Organic farming, Spent mushroom
compost (SMC)
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