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Table 1. Mixing volume ratio of different treatments

Spent mushroom

Treatment Peat substrate

CK 10 0

m o w »
LB AN 3 o0 O
wm A W N -




E 4 BT ER YV Ry CEH TR 8R30S A 3

— ~ TEEHLLEAIZ T EYIRE KRBT

PR ETEALME Z ot > BREEE 2 MBS =EE - YEM T )74 2 I Fonteno 8
Bilderback" 2 SUBK T LUERL - 250 ml” BREIFRAER S - FHHE S ERW) « BRI
TR VEEZIE250 mlZ fiE > PEEESVEREE K250 mi(Vm) - FEEVEEWL) » EIDKRMTEEE
W 817K 5 HA B AL 2 AREETR  BEKIIEE250 ml2 ZIFE#EfTRPER(W2) > IR 7K 53 B2 (Wadd) S 74
W2RZEWL - 27585 BT E1S0H 2 HEEREIEMEK R > 2K A EEE S Tt Rk
{TFFEE(W3) » SiHHY/K 73 B (Wdrop) S W2IHZE W3 - 87K 73 2/ E E(Wwm) FE W3 E Wr
FREATOC Z G 48 hrs DLE > HE{TFRE(Wdry) > BERFATEH R 2 /M E H(Wdm) » Fj
WdryjiZWr 9 o st SV - STE TR T - (RS AIIRIE A S L3RR ST
RUE > $EJEREZ1% > L2 mmid i > HETTHIE - MEECKpHAIK @+ £(LDEFEEUR - DIESENE - H
WE & B R Walkey-BlackiZHIE - Ak Bray No. U5 ARHUL FHSHESEME - RIS L
M&REE#Z(pH 7.0) £ @ JFIREEL 105 HIR - FRESE 1T (Sharwood, 410)HI%E - SCHAMESS ~ $EE &
R IRUL I3 #(Hitachi, Z-5000Z)MI7E > LL0.1 MERREHH HHURZERR - R T IRUsrArie s3 Bl
TS 8 - SERR AR .

T rEYEMEETREAR

Table 2. Calculation formulas for physical properties of media.

Physical properties Calculation formula

Total porosity, TP (%) [(Wadd+W1-Wdry) + 250ml] x 100
Container capacity, CC (%) [(Wwm-Wdm) + 250ml] % 100
Air Space, AS (%) (Wdrop/Vm) x 100
Moisture Content, MC (%) [((Wwm-Wdm) + Wwm] x 100
Bluk Density, BD (%) Wdm + Vm

Solid phase (%) 100-TP

Liquid phase (%) Container capacity, CC

Gas phase (%) TP-CC
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Table 3. Calculation formula of seedling index

Seedling index Calculation formula
Seedling index 1 Aboveground dry weight + Plant height
Seedling index 2 Leaf area +~ Plant height
Seedling index 3 (Stem diameter + Plant height) x Aboveground dry weight

[(Stem diameter + Plant height) + (Underground dry weight +

Seedling index 4 Aboveground dry weight)] x Plant dry weight
Seedling index 5 (Stem diameter ~Plant height) x Plant dry weight
= fREt A

SHEHIE A A Statistical Analysis System 9.4 (SAS) S48 7T B/ NGRS 7 5 1777+ (Least Significant
Difference, LSD) ELEpm B fE FH{E 2 7% F 1% -

FESR BEY
— \ TERRELBIZ N EYRIE R AL BT

TEEVIEEMEIE - REDRFEELGIZ 7B 4EF LI (Total porosity, TP)71276.8-81.8%(F ) » L
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Table 4. Physical analysis of media with different mixing ratios

E 4 BT ER YV Ry CEH TR 8R30S A

TP CcC AS MC BD
Treatment Total Container Air Moisture Bluk density
porosity(%) capacity(%) space(%) content(%) (grem™)
CK 81.8+ 1.2 520+1.3 29.8+1.7 81.1+0.2 0.12+0.01
A 81.5+1.7 51.6+14 29.8+04 79.4+0.5 0.13£0.01
B 80.5+1.3 51.5+£23 29.1+£2.8 784+£1.0 0.14 £ 0.01
C 789+2.8 50.7+0.7 282+2.6 76.1£0.3 0.16 £0.02
D 77.5£2.6 504+0.5 27.0£3.0 739+1.8 0.18 £0.01
E 76.8+3.0 50.3+£2.0 26.5+1.3 722+12 0.19 £0.01
'Standard error.
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Fig. 1. The three phases of media with different mixing ratios.
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Table 5. Analysis of media chemistry (major elements) with different mixing ratios

Nitrate

pH EC . Phosphorus ~ Potassium Calcium  Magnesium
Treatment nitrogen

(@dSm") (mgkg) (mgkg') (mgkg") (mgkg')  (mgkg")
CK 6.4ab' 08¢ 222.3d 107.4 ¢ 391.3d 420.7b 1373 ¢
A 62D 1.0 be 229.6d 207.0b 486.1d 380.6b 1452 ¢
B 6.1b 1.3b 3292 ¢ 244.6 a 744.9 cd 4482 b 211.7 ab
C 6.5 ab 140 3923 ¢ 232.6a 9732 ¢ 580.3b 185.8b
D 6.7a 1.7b 486.1b 247.0a 13804 b 567.4b 235.0a
E 7.0a 22a 610.3a 331.0a 17652 a 9979 a 292.1a

'"The same lowercase letters are not significantly different at 5% level by LSD.
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Table 6. Chemical (minor element) analysis of media with different mixing ratios

Copper Manganese Zinc Iron Boron
Treatment

(ppm) (ppm) (ppm) (ppm) (ppm)
CK 025a' 0.50 a 022a 093 a 2.07b
A 0.02b 0.12b 0.03b 0.09b 1.84a
B 0.07b 0.08 ¢ 0.04b 0.11b 221b
C 0.08b 0.07 ¢ 0.00b 0.27b 1.97a
D 0.06b 0.25b 0.00b 0.24b 1.87a
E 0.10b 0.19b 0.01b 0.31b 1.93a

'The same lowercase letters are not significantly different at 5% level by LSD.
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Table 7. Effects of seedlings with different mixing ratios on the seedling traits of Chinese Cabbage

Plant Stem Number Leaf Leaf Leaf Fresh Dry
Treatment Height Width of Length Width Area Weight Weight
(cm) (mm) Leaf (cm) (cm) (cm’) (& (€3]
CK 581D 1.03a 294 a 2.53 ab 1.71bc 438b 0.2489¢ 0.0160 b
A 562c¢ 1.02a 294 a 240b 1.60c  3.99c¢ 0.2506¢ 0.0148 ¢
B 591b 0.94 a 3.00a 2.66 ab 1.79b 491b 0.2656¢ 0.0166 b
C 597b 0.98 a 3.00a 2.87 a 1.94a 58la 0.3056b 0.0172 a
D 6.02b 1.00 a 3.00a 2.71 ab 1.79b 4.80b 0.2728bc  0.0175a
E 6.46 a 0.99 a 3.00a 2.98 a 206a 6.14a 03544a 0.0175 a

'The same lowercase letters are not significantly different at 5% level by LSD.
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Table 8. The effect of different mixing ratios media for the seedling index of Chinese Cabbage

Treament SN s mdexs  mdexdmdexs
CK 0.0011b' 0.7538 ¢ 0.0009 b 0.0048 d 0.0015b
A 0.0014 ab 0.8441b 0.0014 ab 0.0090 ¢ 0.0023 ab
B 0.0016 a 0.8307 b 0.0017 a 0.0121b 0.0029 a
C 0.0017 a 0.9731 a 0.0018 a 0.0124 b 0.0030 a
D 0.0018 a 0.7973 be 0.0020 a 0.0147 a 0.0033 a
E 0.0016 a 0.9504 a 0.0016 a 0.0126 b 0.0027 a

'"The same lowercase letters are not significantly different at 5% level by LSD.
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Table 9. Effects of seedlings with different mixing ratios on the seedling traits of cucumber

Plant Stem Number Leaf Leaf Leaf Fresh Dry

Treatment  Height Width of Length Width Area Weight Weight
em)  (mm)  Leaf  (em)  (em)  (cm) @ @

CK 13.17 b’ 1.98b 1.17a 6.02b 450a 426la 2.18a 039a

14.75 a 2.15a 1.67 a 7.18 a 5.03a 5323a 245a 0.42a
1420 a 220 a 1.67 a 6.37 ab 4.88a 46.64a 228 a 044 a
14.25a 2.18a 1.67 a 6.30 ab 4.65a 4494a 2.40 a 042a
13.57b 2.19a 1.33a 595b 483a 43.14a 2.18 a 0.38a
E 1540 a 1.88b 1.33a 7.00 a 5.03a 50.85a 2.60 a 044 a

o QO w >

'The same lowercase letters are not significantly different at 5% level by LSD.
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Table 10. The effect of different mixing ratios media for the seedling index of Cucumber

Treament GO s mders  imdexdimdexs
CK 0.0117 a' 3.2364 a 0.0233 a 0.2901 a 0.0581 a
A 0.0113 a 3.6091 a 0.0243 a 0.3107 a 0.0607 a
B 0.0124 a 3.2842 a 0.0273 a 0.3322 a 0.0682 a
C 0.0117 a 3.1539 a 0.0255 a 0.3137 a 0.0637 a
D 0.0112 a 3.1797 a 0.0245 a 0.2893 a 0.0613 a
E 0.0113 a 3.3019 a 0.0213 a 0.3153 a 0.0533 a

'"The same lowercase letters are not significantly different at 5% level by LSD.
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ABSTRACT

At present, the medium widely used for vegetable seedlings is mostly peat soil. However, the price
of peat has gradually increased in recent years, so that the horticultural seedling industry needs to make
changes to overcome the bottleneck. Most of the space bags after mushroom cultivation and production
will be disposed of as waste or discarded in the fields arbitrarily, wasting valuable natural resources and
causing pollution to the environment. If they can be recycled and reused, it can improve the
environmental pollution problem and save valuable resources of natural resources. In this study, the media
was mixed with commercially available peat and spent mushroom substrate in different proportions, and
the vegetable seedling experiment was carried out to evaluate its feasibility as a seedling medium. The
total porosity of the media with different mixing ratios was 70.4-81.8%, the water capacity was
50.3-51.6%, and the aerated porosity was 26.5-29.8%, all of which were in line with the range of ideal
media mentioned in previous studies. The nutrients were increased as the mixing ratio of spent mushroom
substrate increases in the media. Using different seedling index calculation methods, media with different
mixing ratios were used in the evaluation of Chinese cabbage seedlings. The results showed that the
quality of seedlings was better than that of the control when the mixing ratio of spent mushroom substrate
to peat was 7:3 to 5:5. In the cucumber seedling raising test, there was no significant difference between
the treatments from index 1 to index 5. Based on the results of this test, better seedlings can be obtained
when applied to head cabbage and cucumber, although the quality of the seedlings is not improved, the
same quality seedlings can be obtained as commonly cultivated in commercial peat. If the spent
mushroom substrate is mixed with peat to raise seedlings, it can effectively replace half amount of peat.
The results of this test are expected to provide a new reference for seedling manufacturers in the

production of vegetable seedlings.
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