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Comprehensive evaluation of the effect of mushroom residue compost com-
pound substrate on the growth of cucumber plug seedling

LI Qi-sheng', GU Da-lu', DONG Qing-jun', YIN Xiao-dong', YANG Wen-fei', DU Xiao-feng',
WEN Ting-gang', JIA Yan-yan', YANG Wei’, XU Yong-gang’
(1.Huaiyin Institute of Agricultural Sciences of Xuhuai Region in Jiangsu, Huaian 223001, China; 2.Huaiyin Normal University, Huaian 223300, China)

Abstract: In order to reduce the exploitation of peat and improve the utilization rate of mushroom residue resources,
the feasibility of mushroom residue compost as seedling substrate was explored. In this experiment, fermented mushroom
residue compost was used as main material,, and different volumes of cow dung compost, peat and vermiculite were added to
make the compound substrates. The cucumber variety 0159 was used as the experimental material to study the application

effect of each compound substrate in cucumber seedling.

RS B 8 :2022-12-12 The results showed that compared with CKI ( peat

EEWH T = b 5 AR & T H [ CX(22)3127] ;71 substrate) and CK2 (commercial substrate) , the contents
I HARRL RS T H ( BK20200264 ) ; 1% T 4L A2 of total nutrients and available nutrients of mushroom resi-
WoE bem B gl AN AR E 3h & R4 mH
(002201901413 ) ; 22 1 4Rl B2 BF 5% Be BT A J ik 43
5 H (HNY202028 \HNY202130)

TEE BN B HME(1994-) 5 TR EEN WL BFoE s> 61, R 8 1 it b | 1

e s R Compared with CK1, T6 substrate significantly increase

N 4 Ml E 35 0 % AL ) P BF 52, ( E-mail ) qisheng- P : 8 Y
1i12300@ 163.com plant height, stem diameter, leaf length, leaf width, un-

due compost compound substrates (T1-T6) were signifi-
cantly increased. Compared with CK2, the bulk density

and air-water ratio of T6 substrate increased significantly.
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seedlings. The comprehensive evaluation index of cucumber seedlings cultured in T6 substrate was higher than that of the

control and other substrates. The plant height, leaf length and leaf width of cucumber seedlings were positively correlated

with the bulk density of the substrate, and negatively correlated with the total porosity of the substrate. The relative chloro-

phyll content of seedlings was negatively correlated with the conductivity and the content of available phosphorus of sub-

strate. To sum up, the compound substrate of mushroom residue compost had good physical and chemical properties and

promoted the growth of cucumber seedlings. Especially, T6 substrate (30% mushroom residue compost+20% cow dung

compost+30% peat+20% vermiculite) had better effect, which could be used as the compound substrate for cucumber

seedlings.
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Table 1 Formulation of different substrates

GREMERL  ARFOEAL R

A R IR

B Ty e () () (%)

CK1 0 0 66 34 0

CK2 0 0 0 0 100
T1 70 10 0 20 0
T2 60 20 0 20 0
T3 50 30 0 20 0
T4 45 25 10 20 0
T5 40 20 20 20 0
T6 30 20 30 20 0

CK1; B JCHE NG ; CK2 . i wh 2L, & B Ay i FE DR B PG TR
5 T1~T6 . A AL BT,
1.3 HmRESNE

BG5S d A OF R PR KA 4 01 1
O (REFIE 20 d) J5 , REEEREHLLEI 10 ARLHT , I bk
B ZERL MR AR SR (SPAD {H) MK 8 M -
PO I e R T i, 0 AN BB ) v AR
2118 9 i A Eb2 i YN/ B i g7 =TS B I 5 o 51
NERFHEY T 5 AR b A e AR T
ik, FH SPAD 3G 52 2% 25 A X 5 2 (SPAD fi, B
SEHIE) , ARFE LA PR RO TEAT

MR =TT/ B3R (1)

B HE B = (ZRL/ P i+ R T T/l b
TR ) TR (2)

FE5T pH FIFE 3 (EC) 7352k H pH T &
FANIAG ; AR & & A SR el
RO BRI e L B A A 2 R i (g
2

BE I 45 RN AL B R D o 2 I NY/T2118-2012
B % FRELEL I 25 LR 200 ml AR ] &, e h
M, BT B TURE SO A DL ER T v BRI
TEA M, 5 K 26 58 TR & I 3R TR I ZE K Th 24 h,
FREUTT S, 10 M, 3 B 38 70 thok 4y W e, FREUS
a0y My, BT T

A (g/em’)= (M,~M,) /200 (3)

MALBE (%)= (M,~M,)/200x100% (4)

WAFLBE (%)= (M,—M,) /200 x100% (5)

FERFLBRBE (%)= EFLBREE (%) -8 LB (%)

(6)
K =8 AL/ FKFLBR (7)
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TR, o To AR FE K, CK1 R E /N, B ng;
HEAYILT(T1~T6) S LB AR K FLBE B &K
CK1,JulA T2 BB LI fe/ s, TS J o 3 AL B
FER9.17% , B35 m T CK2 4B 55 H A b 3R 1 TG
EES . SUKHLL TS JeFihem, b 0.17,

pH Fll EC 252 L U R M 2485, — R &
B FE B pH N5.5~7.5, W HA EC H/NT
2.6 mS/cm!'"” | 5 CK1 Fl CK2 M Fb , BN %5 8 i 5k
JHE B E W NFLR pH FI EC., T3 BRI pH i,
97,86, B E =T TS5 T6 FE A%t IR, 4% 5L 5 )
EC {E°50.74~3. 34 mS/cm, HiP T5 KL% EC {1 fx
K,CK1 /¥ EC flifi/)y, 5XHR(CKL,CK2) M E, B
Tt v B B BE R T ~ T6 RE fk 25 184 58 4wl LA B
T4~ T6 e [Fi BE W 3 BN ok f A & it BlE 4 i
T e B BT A SR A S e, CKL A
MU B 4 v T HAB L T, CK2 A AL B fedi,
396.22 g/kg, GHEFE AL, AN R BT AL B4
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F CK1 fl CK2 4bF
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Table 2 Physical characteristics of different mushroom residue compost compound substrates compositions

THEF L CK2 1 T6 s m ., HIK 1 fE 2
AT, T6 L A M T e ALHE B 8 B0 B 3 T H A
ALEE CHEFR B0 CK2 BRAM) L 40518 0. 21 F10. 12,

e o - R 1 -—
i (g‘jﬁ) B L Rt SOk
CK1 0.15+0.01d 72.27+0.42a 7.97+1.15ab 64.30+1.55a 0.12+0.02ab
CK2 0.26+0.01¢ 66.57+0.72ab 5.93+0.58b 60.63+0.32ab 0.10+0.01b
Tl 0.28+0.01¢ 64.67+3.26bc 7.33+0.71ab 57.33+2.58bc 0.13+0.01ab
T2 0.29+0.01b 57.30+1.25d 7.53+0.80ab 49.77+1.73d 0.15+0.02a
T3 0.30+0.01b 58.53+2.17cd 7.37+0.58ab 51.17+2.04cd 0.14+0.01ab
T4 0.30+0.01b 63.23+3.38bed 8.27+0.82ab 54.97+3.43bed 0.15+0.02a
T5 0.27+0.01c¢ 63.30+2.07bed 9.17+0.20a 54.13+2.23bed 0.17+0.01a
T6 0.34+0.01a 63.27+0.18bed 8.03+0.73ab 55.23+0.68bcd 0.15+0.01a
CK1,CK2,T1,T2.T3 T4 T5.T6 W3 1, [F—FEdE 5 A R/NG 713 R 3 7] 25 5 1 3 (P<0. 05)
®3 ARIMEHLERERHUFER
Table 3 Chemical characteristics of different mushroom residue compost compound substrates
. o 5 HBL At SRt WA it LRt HERH P it
(mS/cm) (g/kg) (g'kg) (mg/kg) (g/kg) (mg/kg)
CK1 5.60+0.05d 0.74+0.10d 649.42+44.38a 3.32+0.44e 437.73+3.73d 0.51+0.02d 181.55+33.94d
CK2 7.08+0.09¢ 1.28+0.04¢ 396.22+33.77¢ 9.69+0.67d 658.93+36.16¢ 2.38+0.03¢ 233.64+15.79d
T1 7.75+0.04a 3.07+0.15ab 529.81+£69.43ab  18.99+0.79a 966.00+8.08a 4.72+0.11a 994.20+31.69a
T2 7.85+0.03a 2.78+0.06b 539.23+24.19ab  14.54+0.24b 956.67+3.73a 4.71+0.48a 826.20+36.26b
T3 7.86+0.01a 2.98+0.07ab 397.71+£10.01¢ 13.91+0.70bc 942.67+94.63a 4.27+0.04ab 784.53+51.24b
T4 7.83+0.04a 3.09+0.17ab 493.95+63.57bec  11.37+1.38cd 870.80+34.41ab 3.93+0.47ab 811.88+37.95b
TS 7.35+0.04b 3.34£0.15a 482.03+7.00bc 13.62+1.46bc 786.80+35.45hc 3.68+0.45b 757.18+13.72b
T6 7.22+0.05be 2.92+0.13b 447.58+29.13be  13.33+1.00bc 798.00+28.00bc 3.91+0.17ab 632.15+£39.33¢

CK1,CK2,T1.T2 T3 . T4.T5.T6 W.3% 1, [Al—3 )5 A [l/NG T RER 7R 2R 5 ) 22 57 .3 (P<0. 05) .

R4 AEIMEHLSEERIN BN EERKHZ M

Table 4 Effects of different mushroom residue compost compound substrates on the growth of cucumber seedlings

b 2 e % e e 27 T L
CK1 98.00+0.01ab  20.63+0.78e 3.78+0.01e 5.42+0.11¢ 6.38+0.04b 27.93+0.21c  0.22+0.01bed  0.03+0.01bed
CK2 95.33+0.67¢ 29.71£1.03ab ~ 4.59+0.05a 7.21£0.29ab 8.37+0.43a 36.40+1.16a  0.33+0.02a 0.05+0.01a
T1 96.00+1.15bc  24.83+2.83cd  4.16+0.13bed  6.87+0.45b 8.23+0.61a 25.46+0.69d  0.21+0.02d 0.03+0.01bed
T2 96.67+£0.67bc  27.90+0.56bc  4.01+0.20de 7.14£0.32ab 8.36+0.50a 29.22+0.82bc  0.21+0.03cd 0.02+£0.01d
T3 98.00+1.15ab  29.89+0.89ab  4.35+0.09abc ~ 7.48+0.18ab 8.93+0.34a 27.07+0.92¢d  0.22+0.02bed  0.03+0.01cd
T4 98.00+0.0lab ~ 22.37+1.15de  4.50+0.05ab 7.19£0.04ab 8.46+0.14a 27.16+1.10cd  0.22+0.01bed  0.04+0.01b
TS5 94.67+0.67¢c 30.09+0.57ab ~ 4.10+0.19cde  7.22+0.18ab 8.39+0.27a 26.85+0.59¢d  0.27+0.02ab 0.04+0.01bc
T6 99.33+0.67a 33.27+0.95a 4.71£0.03a 7.88+0.17a 9.27+0.24a 31.01+0.06b  0.27+0.01ab 0.06+0.01a

CK1,CK2 T1,T2.T3.T4.T5 . T6 W3 1, [Fl—5 55 A R)/ING FE 7R 5 5 6] 22 57 . 3% (P<0. 05)



2 U5 2t v M A O R 0 80T B i A B8O, B 245 VP A 1399

0.251
0.20r

0.15r

zéiﬂﬂﬂﬂﬂﬂﬂ

CKICK2 TI T2 T3 T4 T5 Té6

HeE Ee

CK1,CK2 Tl T2, T3 T4 T5.T6 W% 1, REI/NGFLEFRRIE
JT IR 2% 57 Wk # (P<0.05) .

E1 AEZEHESERERXENRE

Fig.1 Effects of different mushroom residue compost com-

pound substrates on root-shoot ratio of cucumber
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Fig.2  Effects of different mushroom residue compost com-
pound substrates on the healthy seedling index of cu-

cumber
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24 WEHEESHERSESERSEEKIER
FIHE M

X RGN AR bR 5 B v B
FIAROCTER G, 45 30 (£ 6) Won , 4tk 25
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T WA A SRS e R B IEA
K, AT SALIREE  RpK AL IR FE DL & 2
AHSE s ZET SPAD {E AN 38 5 i 44 5 3 B s s
e 1 A S OO G M AR e b 5 3 A
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3 1 e

3.1 ZhiEHEERNEHERELERNIIG
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JE T DA S8R R R ST A /N AR RSO S
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Table 5 Comprehensive evaluation of cucumber seedling growth indicators under different mushroom residue compost compound substrates

AR A8 bR CK1 CK2 Tl T2 T3 T4 T5 T6
i 0.71 0.14 0.29 0.43 0.71 0.71 0 1.00
7= 0 0.72 0.33 0.58 0.73 0.14 0.75 1.00
eVl 0 0.87 0.41 0.25 0.61 0.77 0.34 1.00
N 0 0.73 0.59 0.70 0.84 0.72 0.73 1.00
5 0 0.69 0.64 0.69 0.88 0.72 0.70 1.00
SPAD & 0.23 1.00 0 0.34 0.15 0.16 0.13 0.51
H E R B 0.08 1.00 0 0 0.08 0.08 0.50 0.50
H R B 0.25 0.75 0.25 0 0.25 0.50 0.50 1.00
HRIE 0.10 0.40 0.30 0 0.10 0.60 0.20 1.00
MR 0.17 1.00 0.17 0 0 0.67 0.33 1.00
LA TR AL 0.15 0.73 0.30 0.30 0.44 0.51 0.42 0.90
PLK 8 2 7 6 4 3 5 1
CK1,CK2,T1.T2.T3 . T4.T5.T6 W3 1,
F6 EINHEEKBIRSERFIEBEXES
Table 6 Correlation analysis of cucumber seedling growth indices and physical and chemical properties of substrate
tb wn g gLt K oo o owmegse AP BR SRR RS R
R 0.15 0.01 0.08 -0.01 0.07 -0.13  -0.01  -0.01 -0.22 0.03 -0.05 -0.05
PR 0.56™ -0.40* -0.04 -0.38 0.13 0.34 032  -044" 036 0.32 0.38 0.15
el 0.60* -0.17  -0.11 -0.14  -0.03 0.37 020  -0.50*  0.17 0.15 0.29 0.03
RS 0.83* -0.58" -0.10 -0.55*  0.14 0.70*  0.60*™ -0.50*  0.57* 0.61*  0.66™ = 045"
5 0.80™ -0.57* -0.13 -0.52*  0.09 0.69* 058 -0.42*  0.58™ 0.63*  0.65™ 048"
SPAD ff 0.06 0.19  -0.38 028  -0.42 -0.19  -0.49* -034  -029 -0.30 -0.31 -0.58
W EEST R 0.12 0.08  -0.27 0.15  -0.30 -0.10 =026  -025  -0.13 -0.26 -0.19 -0.42"
WRHTRE 036 0.11 -0.07 0.12  -0.12 -0.04  -0.03 -0.30 -0.02  -0.14 -0.03 -0.25
L L 0.43*  0.08 0.10 0.06 0.04 0.04 0.18  -0.26 0.09 0.01 0.11 -0.01
HHE L 0.24 0.19  -0.13 0.22  -0.21 -0.11 -0.17 -0.23  -0.14 -0.26 -0.14 -0.36

CK1,CK2.T1.T2.T3 . T4.T5 . T6 W3 1, * R W H M (P<0.05) ; ™

32 AEHMEHBESEERMNERYEERRE
sEAL

N T e S FES A P 3 o ey AR TR [,
HIRCR WA AR AT 2 ME RS
W B P A BT, A BT LA e B A B A
P R AR R 1 e A R
REY AU L AP B IE 2 4= SR i, ol LAY
GRS ER RE SN N = I T (T O S
I7E T BRI R TR R B 18R, 45 R 3R] IR
T e R 24 2 M AE B9 52 BC R 5 (T~ T6 ) B
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