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Abstract
Background and Objectives : In Chom Bueng District, Ratchaburi Province, there is a large amount of mushroom
farming, especially the oyster mushroom ( Pleurotus spp.) farm, which is grown using mushroom cultures. At the
end of the mushroom harvest process, there will be used mushroom culture. This waste material is managed by

using it as fertilizer in fields and as an ingredient for making new mushroom culture. However, this method may
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cause infestation from other fungi that are contaminated in the used mushroom culture. Therefore, the biological
fermentation process is used to help digest mushrooms or various fungi and is a process to reduce the amount of
carbon and nitrogen so as not to affect the plants. So that waste materials from mushroom cultivation have the
potential to be applied in the production of plant-growing materials, which will help reduce the amount of old
mushroom lumps thrown into the environment. This research, therefore, utilizes the used mushroom culture by
making plant material by fermenting it with various types of organic materials. The objective is to reduce the amount
of agricultural waste from mushroom farms by developing planting materials for lettuce and to analyze the physical
and chemical properties of the planting material.

Methodology : Used mushroom cultures were fermented with organic materials, including cow dung, Rain Tree
leaves, raw rice husks, and bamboo leaves, in various proportions, totaling 5 formulas. The results of the
fermentation were studied after 40, 50, and 60 days of fermentation. The planting materials were analyzed for
physical and chemical properties, including pH, organic matter content, total nitrogen content, phosphorus content,
and potassium content. All planting materials were then tested for growing 15-day-old green oak lettuce and red
oak lettuce, approximately 1-2 centimeters tall, in 8x16-inch planting bags. Each bag contained 1 kilogram of
planting material. For each planting material, 30 plants were used. The plants were watered thoroughly and placed
in an experimental greenhouse covered with a black shade cloth filtering 50% of the light. Watering was done at
least 1-2 times a day. Growth measurements were performed using a simple random sampling method, selecting
3 plants per type of vegetable. The plant height and number of leaves were measured once a week until the planting
period reached 6 weeks. After 6 weeks of growth, bush size, root length, and fresh weight were measured. Before
the planting material was analyzed, it was sieved to remove non-degraded materials. This study was designed as
a completely randomized trial. Each set of planting material was repeated 3 times. The obtained data were analyzed
using a One-Way Analysis of Variance (ANOVA) with the F-test, and the means of the data were compared using
Duncan's Multiple Range Test (DMRT). Microsoft Excel was used for data analysis at the p < 0.05 level. Data are
presented as mean * standard deviation (S.D.).

Main Results : The results showed that after 60 days of fermentation, all planting materials were well decomposed.
The yield was 60-75% by volume, indicating that the used mushroom culture can be utilized as a mixture of planting
material and to reduce the amount of the used mushroom culture into the environment. In addition, all planting
material formulations showed significantly different analytical values (p < 0.05). The suitable planting material is

Formula 1 (T2), which contained a mixture of used mushroom culture : cow dung : Rain Tree leaves : raw rice husk
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: bamboo leaves in the ratioof 1:1:1:1: 1. After fermenting the planting media for 60 days in plastic baskets, the
results of physical and chemical analysis were revealed as followed: the pH was 6.0+0.06, the EC was 1.6+£0.10
dS/m, the OC content was 7.23+0.01%, OM was 12.47+0.01%, total nitrogen was 1.08+0.06%, total phosphorus
was 0.22+0.03% and total potassium was 0.57+0.03%.

Conclusions : This research has used agricultural waste from mushroom farms to develop into planting materials
for green oak lettuce and red oak lettuce, which are vegetables with high consumption. The used mushroom
cultures were fermented with organic materials in different ratios, totaling 5 formulas. After 60 days of fermentation,
the results of the study found that all planting materials decompose well and yield 60-75 percent by volume. The
most suitable planting material is the T2 formula, which is a mixture of leftover mushroom spawns: cow dung: crab
claw leaves: raw rice husks: bamboo leaves in a ratio of 1: 1: 1: 1: 1. In addition, the study of the physical and
chemical properties of this formula of planting materials found that it has a higher amount of nutrients that can
support plant growth than other formulas. When the T2 formula of planting materials was used to grow lettuce, it
was found that the plants grew better overall than the other formulas. The plants could also be harvested within 40
days without the need for additional fertilizers.

Keywords : used mushroom culture ; agricultural waste ; plant materials ; leafy vegetables ; lettuce
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Table 1 Plating media used in this study and its ratio of ingredients

Ratio (per value)

Treatment Coconut coir Mushroom Cow manure Rain tree Raw rice Bamboo
cultivation leaves husk leaves
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T5 - 4 1 1 1 1
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Figure 2 Preparation of planting media before using them to grow lettuce: 1-2) planting media sifting,
3-4) uncompressed materials from planting media, 5) decomposed materials from planting media

mixing with soil at ratio 1:1, and 6) planting bags contained with 1 kg of planting medium

31



B J 9aNIINEAERTYINT U9 30 (AUU7 1) WNIIAN — WY W.A. 2568

BURAPHA SCIENCE JOURNAL

BURAPHA SCIENGE .0 BURAPHA SCIENCE JOURNAL Volume 30 (No.1) January — April 2025 UNANNASE

2. @utTAN NN IWUAE N8N TAR 1IN

Han1sIATzdaNtRaesiantlgn wuda dandgnnngns HAn pH aglutdag 5.9-6.2 uansdndunsaanias

fensathunans JanaRanmnznsaenasnannnszuaunaln fn EC fm@ﬂ@lﬂéuﬁqﬁqaﬁﬁﬁ 25°C 211199 0.8-1.7
wansdnagluaninzldifin (< 2ds/m) Tnagns T2 T4 uwaz T5 A ldunnsineiued 198iadAnyn19adia Usunm
BurdengluAuelugng 9.80-12.47% ugneindiBannilussiusmideudnein B ulnsauerlugos 0.83-
1.20% uansdrfitiunnanlulnsaulussdugannn Ae 1anndn 0.40% dedagugnyngnatianliunnsineiuatineg

o

HadAtyneadia Ysunousinneanaiaetilugag 0.15-0.29% ulaualadnfiFunnlusfuganin e 11nndi 0.0045%

o

a A

FengradAuanseiuetwludrAgnisata Usunusininunadonlugndulselomineialufy (available
potassium) 8¢ 11194 0.06-0.61% wilanalidnfiiuaslusziuganin Aa 11nndn 0.012 % GendangnilaAiuansing

funenafiuadAtynieaia (Department of Land Development, 2010)

3. n1stlgnuasdnninasauiuinuesinaanainnisliianlgnusazgns

a a 0% o ' A dl o a a a QI =< ] 9 I3 4
niswaseyiiuinvecdngan wudn Aendgnludanlgnnngmsinisiasoulniinauluwdazdland Tnel

a ' o

a a; o ] a o o dl o v a a aa A dld ! v d” =3
ﬂ’]i‘L’%‘fLIL[ﬂ‘LIIIEW]LLﬁ]ﬂﬁ]qQﬂuﬂﬂﬁdﬁJuﬂﬂﬁﬂﬂ&I Iﬁﬂ@lﬁli‘ﬂﬂﬂiﬁv\ﬂjL@iﬂ&ILﬁ]UImﬂW@‘ﬂ AR T2 NHAVUNANUIDY NAULTALIA

(7

De

&

wiaena : yada : ludany - wnavusu ol ludmandanw 1010101101 Wadgnilszunn 6 4Unnvivive 40 41

a

WU HANEIIRIAURRE LYINAL 25.4+0.06 IUANAT AVINNANWHIRAY WINAL 32.2+0.06 LUALNAT uazUwin

a

" e o

uan@AY Wiy 92.4+5.73 niu Tnansasgiiuinaasiaanynaiindanilgn daanuunnsnaiuesnafiddny

N Na0A Tenaensvaznanislgnlildinasldileiissia (Table 3, Figure 4)

Figure 3 Characteristics of different formulas of planting materials after 60 days of fermentation

(1=T1(Control),2=T2,3=T3,4=T4,5=T5)
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Table 2 Physical and chemical properties of planting medium
Treatment
Physical and Chemical Properties
T1 (Control) T2 T3 T4 T5

pH (soil : H,O =1: 1) 6.1+0.06" 6.0+0.06" 5.9+0.00° 6.2+0.06° 6.0+0.06"
EC (soil : H,0 = 1 : 5) (dS/m) 0.8+0.06 1.6+0.10 1.4%0.06" 1.7+0.00° 1.5+0.06°
OC (%) 5.68+0.02°  7.23+0.01°  6.46+0.02°  5.88+0.02°  5.71+0.03"
OM (%) 9.80+0.02°  12.47+0.01° 11.13:0.01°  10.14£0.02°  9.84%0.01°
Total N (%) 1.024¢0.01°  1.084#0.00°  0.96+0.01°  0.8340.02°  1.02+0.02"
Total P (%) 0.28+0.00°  0.2240.00°  0.20£0.00°  0.15+0.00"°  0.29+0.02°
Total K (%) 0.06+0.00°  0.57+0.02°  0.44£0.01°  0.4840.03°  0.61%0.02°

* Data presented mean + S.D. Different superscript letter within each row denotes significant differences between

group according to significant (p < 0.05).

Figure 4 Characteristic of lettuce growth and development in each week (from initial to 6 week of cultivation);

Measurement for plant height and bush width were done as presented in the pictures
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Table 3 Effects of different planting media on growth and development of lettuce

Growth Week after Treatment
Parameter planting T1 (Control) T2 T3 T4 T5

Plant height 0 1.6+0.06" 1.7+0.06° 1.5+0.00° 1.6+0.00°  1.6+0.06"
(cm) 1 2.0+0.06" 2.2+0.10° 2.1:0.06°  2.0£0.10°  2.240.06°

2 2.8+0.15° 5.0+0.20° 2.9+0.10°  3.1+0.06°  4.0+0.10°

3 45+0.15° 9.0+0.10° 7.5+0.10°  8.2+0.06°  8.9+0.06°

4 12.5+0.02° 18.3+0.06°  14.6+0.06°  15.2+0.06°  11.5+0.06

5 12.9+0.10° 22.0£0.06°  18.1£0.06°  17.4+0.10°  13.9+0.10°

6 24.1+0.06° 25.4+0.06°  18.9+0.10°  20.0+0.06°  18.1+0.10°

Canopy width 0 1.6+0.06" 1.740.10° 1.5+0.02° 1.6+0.06°  1.6+0.02°
(cm) 1 2.10.10 2.3+0.06° 2.1+0.02°  2.3+0.06°  2.2+0.02"

2 4.5+0.06° 7.4+0.10° 7.140.06°  7.2+0.10°  6.2+0.10"

3 12.5+0.10° 18.3+0.10°  14.6+0.06°  15.2+0.10°  11.5+0.06
4 14.9+0.06 22.0+0.06°  18.1£0.06°  17.4+0.10°  17.9+0.06°

22.1+0.10° 25.4+0.06°  21.9+0.06° 20.0+0.06°  19.1+0.10°

6 26.1+0.06 32.2+¢0.06°  28.1+0.10°  26.5+0.06°  26.6+0.02°

Root length b . b b .
6 28.2°+0.76 29.9+0.65 28.6+0.65°  28.9+0.89°  29.2+1.04

(cm)

Fresh weight ; s . b .
6 73.6+10.60 92.445.73 79.849.88°  82.4+559°  80.4+7.40

(9)

* Data presented mean + S.D. Different superscript letter within each row denotes significant differences between

group according to significant (p < 0.05).

Discussion
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Conclusions
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