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Difficulties and solutions of substrate utilization of Auricularia
fungus resided wastes for rice seedling cultivation

CHENG Shu, WANG Yining, FU Minjie, LIU Yujia, WU Minggen”
(College of Agronomy, Yanbian University, Yanji 133000, China)

Abstract In order to effectively transform the fungus residue and solve the problem of rice yellowing during the
substrate utilization of fungus residues, experiments on the substrate utilization of fungus residue were carried out. The
physical and chemical properties of the fungus residue were analyzed and ferrous sulfate solution was used to soak the
rice seeds. The results showed that although the content of organic matter, water-retention property and available
nutrients from the wastes were beneficial to rice seedling and raising substrate. high salt concentration. partial
alkalinity, and low specific gravity became the negative effects for using as a seedling substrate. The rice seedlings
that cultivated on the fungus-resided substrates appeared the yellowing phenomenon, which was caused low effective
iron content is the fungus residues. The iron-deficient yellowing phenomenon could control by dosing ferrous sulfate but
this treatment alsoinduced plant height elongation. A mixed seed soaking solution of 0. 014 mol/L ferrous sulfate
(Fe’" ) and 0.051 mmol/L paclobutrazol at 20 C for 3 days could effectively control the yellowing phenomenon of rice
seedlings and the length of plants. Under the mixed seedling substrates of the fungus-resided wastes and paddy soil at
1: 1 ratio, the rice seeds dosed with ferrous sulfate and paclobutrazol developed to strong mechanical transplanting
rice seedlings.

Keywords Auricularia fungus residue; seedling substrate; ferrous sulfate; paclobutrazol; soaking seeds
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Table 1

Main components of substrate material

B R B T A /

R w/ % Mass fraction

SEBTR R (/L
g/l

Substrate material Al ) FA4R YR AJHR
Unit volume mass Soluble matter Cellulose Hemicellulose Lignin

B g TR 104.0+4.0 d 25.3+1.7¢ 42.7+£1.1a 14.740.3b  28.7+1.3a
Fresh fungus residue
E Y S b 180.7+13.1¢  38.9+1.4b 30.04+0.1b 17.540.8a  13.2+0.0b
Abandoned fungus residue of the year
3 4F B AR 393.34+26.4 b 42.9£0.8a 27.6+0.8c 14.4+1.3b 8.9+0.2 ¢
Rotten fungus residue of 3 years
HLE B LR 832.0+45.0 a 46.040.8 a 23.47+0.0d 11.7£0.6 ¢ 8.6+0.8 ¢

Conventional seedling substrate

T = (B A FR PN AN ] 35 5 A AR B 1 508 5 R 89 AN IR /NG < 4 378 Aub L) 22 53 B 5 (P<C0. 05, T R[] .

Notes: (D indicates the weight of different substrate material per unit volum. Different lowercase letters in the same column indicate

significant differences between treatments (P<C0. 05). The same as in following Tables.
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Table 2 Main nutrient content of substrate material
J65 AR [ BURE M o w R /(mg/kg)  wGEMB /(mg/kg)  wHEH)/(mg/ke)  wCEHLF) /(g/kg)
Decomposed Sampling Alkaline nitrogen Available phosphorus  Available potassium Organic matter
time location content content content content

14 PR 35.9+1.7d 278.74+42.9 a 486.8+13.7 ¢ 75.3+5.7 a

I year KA 44.547.9 cd 304.3+11.2 a 572.5+43.5 d 74.743.1 a

2 4 P 68.7%+1.9 ab 257.9458.9 ab 606.0+4.5 cd 60.341.9 be

2 years KA 75.0416. 3 a 198.7430. 1 be 935.5+11.3 a 62.544.5 b
34 P 40.2%3.2 cd 169.5424.5 cd 819.0£2.9 b 55.6+2.2 ¢

3 years KA 54.247. 4 be 121.9427.5 d 648.5+78.1 ¢ 53.543.2 ¢
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Table 3 Composite indicator of Auricularia fungus residue with different degree of maturity

ey I/ WA/ % KR/
FE IR R
(uS/cm) (ng/L) pH Saturated water (g/5d)
Substrate material
EC Salinity capacity Water loss
3 5 B ¥ Fresh fungus residue 1519.74+93.0 b 0.90£0.20a 7.4+£0.1b 494.3£15.0 a )
MAE R F# I Abandoned
o . 623.54460.7 ¢ 0.8540.09 a 7.84+0.2 a 381.04+61.8 b 106.5+£0.7 b
fungus residue of the year
3 A1 JE S T i 2192.3+344.7a 0.614+0.02b 7.4+0.1b 273.3429.0c 112.5+2.1b
Rotten fungus residue of 3 years
HLE T R 86.74+16.5¢  0.074+0.02c 6.8%0.1¢ 73.7£5.0d 177.5+14.8 a

Conventional seedling substrate

E:ORARMWHFEARET 5 d RBKKE,

Notes: (D indicates the total amount of water lost within five days of saturated water holding condition.

£ b3 A A PR SEOR BT L R RO
T 00 LA KRR A PR K PR S5 R S BEAT R S v 2

TR R o AT AN R R O ) R S BE — M
FUERESE .



158 bR R R R

2020 4 55 25 &

e HOERFT

80 Adandoned fungus residue of the year
—o— AEJE R
Rotten fungus residue of 3 years
6()L_ —== F B WAL
R Conventional seeding substrate
= @
=
=g 40}
23 4
D=
K
20
0 L 1 ! ]
1 2 3 4 5
I IA]/d
Time

1 REEBESEMTEERIKENTH
Fig. 1 Changes of water loss in Auricularia fungus
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Table 4 Morphological characteristics of rice seedling with different maturity of Awuricularia fungus residue

HE Jo b4

Substrate material

N g 3 BT VR B/ (mg /1)
i/ em ‘ - aRa)
Chlorophyll mass
Plant height Leaf color

concentration
WL A B 12.1+0.4 b 38.7+1.9a i #
Conventional seedling substrate
AR S 14.14£0.9 a 20.6+1.6 ¢ #
Abandoned fungus residue of the year
3 AT J A 14.340.2 a 24.744.2 be #
Rotten fungus residue of 3 years
AR R 3+ E R E R 14.1+1.7 a 21.8+3.0 ¢ #
Abandoned fungus residue of the year and seedling conditioner
3 AF I A TR I A R 13.940.7 a 28.04+2.5 b B
Rotten fungus residue of 3 years and seedling conditioner
AR 3 B IR 13.5+0.5 ab 21.3+3.9 ¢ #
Abandoned fungus residue of the year and fertilizer
3 A B A I H IR 14.540.6 a 27.7+1.9 b i

Rotten fungus residue of 3 years and fertilizer
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Table 5 Effects of seed soaking with ferrous sulfate solution and soil addition on
morphological characteristics of rice seedlings
- N 2R R TR I/
Seed soaking & TR L i /cm %/ R (mg/L) -2,
Substrate material Plant height Leaf age Chlorophyll mass Leaf color
aent concentration
HOE T R 12.4+0. 8 bede 3.7+0.1a 34.441.5 be Wak IEH
AR I 11.840.1 de 3.5+0.0d 22.7+0.8 ¢ #
iater MAERFEE AL 117107 ¢ 3.640.0 abed  29.5%2.0d A
3 4R 6 B 13.440.4 ab 3.54£0.1cd 29.1£0.4d iy
SAFFAEETF . 12.340.5 cde 3.6%0.0 abed  33.0%0.3 ¢ 1EH
HHLE R 12.740. 3 abcde 3.6+0.1 abc 35.941.8 ab
T R 0KV R AR IR 57 TR A 12.920. 3 abc 3.62£0.1 bed 29.7£1.1d T &
Ferrous sulphate MR RS 5 L 12.840. 2 abed 3.740.1 ab 36.0+1.3 ab EH#
solution 3 A Ji B v 13.6+£1.2 a 3.5+0.1cd 30.440.9d Tl ¥
SAEBAEE R+ 12.720.3 abede 3.740.1 ab 37.3+1.5a EH
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Fig. 2 Effective iron content of substrate prepared by different materials
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Fig. 3 Effects of seed soaking with water and ferrous sulfate solution on the effective iron content of rice seedling leaves
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Table 6 Morphological characteristics of rice seedlings soaked with different soaking agents
i R BT R/
B MR /em s/ H b BB BT g H T ¥ BB B/ g (mg/L)
Seed soaking agent Plant height Leaf age Top fresh weight Root fresh weight Chlorophyll mass
concentration
7K 20.4£0.5a 3.8%0.1a 7.60£0.3 ab 1.454£0.1 b 32.3£1.0b
Water
LR W 15.3+0.2 ¢ 4.0%0.3 a 6.4140.3 ¢ 1.76£0.1 a 36.74+0.7 a
Paclobutrazol solution
W2 W2k v W 21.4%+0.6a 3.940.2a 8.21£0.4 a 1.360.2 b 36.3+1.0 a
Ferrous sulphate solution
WAk + L miEw 17.2£1.7b 4.1+0.1a 7.254+0.5 b 1.6240.2 a 36.7+0.3 a

Ferrous and paclobutrazol

sulphate solution
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