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Study on the application effect of waste feather and mushroom residue as

main substrates
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versity, Guangzhou 510642, Guangdong, China)

Abstract: In order to improve the resource utilization of waste feathers and mushroom residue, and to find suitable substi-
tute raw materials for peat, fully fermented feathers and mushroom residues combined with fermented products were used
to replace peat. Different proportions of substrates were prepared by adding vermiculite and perlite and their effects on the
seedling emergence rate of Shanghai green, tomato, and pepper, physical and chemical properties of the substrates, the
growth and yield of pepper. The results show that compared with CK, when 25%, 50%, 75% and 100% feather-residue
combined fermentation were used the seed emergence rate showed a trend of first increase and then decrease. When the re-
placement amount was 50%, there was no significant difference between the seed emergence rate and CK. However,
when the replacement amount was 75%, the seed emergence rate of Shanghai green seeds decreased by 44.79%. From the

physical and chemical properties of the substrates, the pH, EC and bulk mass of the substrates were significantly in-
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creased when feathers and mushroom residue combined with fermentation were used to replace the peat. For the growth,

development and yield of pepper, plant height, stem diameter, leaf length, leaf area, chlorophyll content and fresh plant

mass of pepper were significantly increased when the replacement amount of feather and mushroom residue combined

with fermentation was 50%, and the single fruit mass and yield per plant were increased by 36.33% and 118.95%, respec-

tively. To sum up, the use of fully fermented feathers, mushroom residue combined fermentation to replace peat can im-

prove the pH, EC and bulk density of the substrates, promote the growth of pepper, promote plant fresh mass, thereby in-

creasing the single fruit mass of pepper and single plant yield. However, when used for seedling cultivation, the replace-

ment amount of feathers and mushroom residue combined fermentation should be controlled below 50%, otherwise it will

affect the emergence of vegetable seeds.

Key words: Waste feather; Mushroom residue; Cultivation medium; Seedlings cultivation
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Table 1 Substrate ratio (V/V)
B BRI A KR e - B BB A R R R AR I B 20 /%
bOpi . R WA . .
Feather and mushroom residue L Percentage of feather, fungus and residue combined
Treatment . . Turf Vermiculite .
combined fermentation fermentation instead of grass charcoal
CK 0.0 2.0 1 0
T1 0.5 1.5 1 25
T2 1.0 1.0 1 50
T3 1.5 0.5 1 75
T4 2.0 0.0 1 100
EHEFM TR o o, U E RGE bR & AT B8, i AR =

AR b 75 1) i 4 SR, O 0P L R
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o 20101 R, BE— 20 W TT R 2 i BARUR 1~ H
BRI . kR b
123 #tra#RE ARSIt 3 MR,
AAEAE CK.D1 Al D2 CRARAL 7 W& 20, &40 2R
15 REE, LA . BARRIE By O 1
2R T A B RN 32 FLONEL T fy B
K23 1O BEREAN EOES S em,
FTHOH® 3.5cm, & 4.7 cm BIIER+, & 7 %%
200 g, JFEFE 1 ARBMUET . €A GE R RE 5 d
BE 1 JCE G 2278 IR I, H A PR A IE W R B
HHT.

x2 FREREFVV)
Table 2 Different substrate formulations (V/V)
PE EE A R

A3 Feather and mushroom %R 1&Ef7 B

Treatment  residue combined Turf  Vermiculite Perlite
fermentation

CK 0.0 2.0 1 1

D1 0.5 1.5 1 1

D2 1.0 1.0 1 1
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Note: Different lowercase letters in figure A significant differences between treatments at the 0.05 level. The same below.
1 AEEGHPE. BEHRSLBYERTH LETHERAMEEBER(B)

Fig. 1 Seedling emergence rate (A)and emergence situation (B) of Shanghai green under different proportions of feather,

mushroom residue combined with fermentation
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Table 3 Physical and chemical properties of the matrix

Ab RFLRRE WAL FrKALBRE EC/ HE

Treatment Total porosity/% Ventilation porosity/%  Water-holding porosity/% (mS-em™) Volume-weight/(g-cm™)
CK 65.44+2.34 a 6.71£2.89 a 58.73£0.97 a 6.34+£0.10b  1.05+0.02 ¢ 0.25+0.00 ¢

D1 63.74+0.57 a 5.01£0.57 a 58.73+£0.26 a 6.79+0.03a 1.46+0.07b 0.27+0.00 b

D2 63.25+0.28 a 4.99+0.82 a 58.26+0.54 a 6.94+0.03a 2.17+0.03 a 0.304+0.00 a

VE: FIBIA NG TR R S A BN 22 57 2.2 (p<<0.05). R,

Note: Different lowercase letters after the same column indicate significant differences between treatment (p<0.05), the same below.
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Fig. 2 Seedling emergence rate of tomato and pepper
seeds replaced by different proportions of feather,
mushroom residue and fermentation
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Table 4 Agronomic traits of pepper

Lb 3 3= EXil LIRS 58 A

Treatment Plant height/cm Stem diameter/mm Leaf length/cm Leaf width/cm Leaf area/cm’
CK 14.46+0.23 b 2.67+0.04 b 9.53+0.12 b 5.50+0.22 a 52.49+£2.53 b
D1 16.36+0.14 a 3.28+0.13 a 10.64+0.14 a 5.93+0.24 a 63.11£2.77 a
D2 16.29+0.15 a 3.16+0.08 a 11.14+0.24 a 5.86+0.14 a 65.43+2.82 a
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Fig.3 Chlorophyll content( A)and fresh and dry weight
(B)of pepper under different proportions of feather,
mushroom residue and combined fermentation
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Table 5 Yield per pepper plant

b R PR Bk AR AL kR
Treatment  Single fruit mass/g  Fruiting number  Yield per plant/g
CK 15.47+0.50 b 27+0.51b 410.57£8.39 b
DI 20.61+0.35 a 4140.73 a 848.99+19.39 a
D2 21.09+0.40 a 43+0.51 a 898.96+26.23 a
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