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Table 1 Physical and chemical properties of different materials

75 /(g/cm?) SALBEE/ %

FEH Tk LB/ 70

Material Unit weight Total porosity Water-holding pore EC/(mS/cm) pH
Vi Vigr =21 V' Viemicuie—2+ 1 0.23 74.97 57.36 0.44 5.55
JE B3 Decomposed pig manure 0.23 87.00 43.51 0.23 7.28
I+ Pond soil 1.14 43.80 41.69 0.28 7.84
Hi#rak Cottonseed down 0.84 36.20 35.24 1.74 6.88
®2 AEARAEETHEERER
Table 2 Formulations of different treatment seedling substrate
Ak Vi Vig=211 IR Bt (g
Treatments Vieat Vvemicaie—2 - 1 Decomposed pig manure Pond soil Cottonseed lint
CK1 100 0 0 0
CK2 10 20 60 10
T1 60 20 10 10
T2 50 20 10 20
T3 50 20 20 10
T4 40 30 20 10

12 BEHERERNE

B0 A3 FLAE 2 mm 0 FL 5 KT BE 0 RE &, e S
i K=1:10(V/ V) By A TE Ak i 2818 K
FHRE 1B PE 2 FE 1 min, 8 % 30 min, F pHs-3cpH
(¥ RE) 5 pHAE . F DDS-307 HL3%4L ( |
VG M EC fH.

SR ERAE RO s 22 R O A O i B E
HURRUCR VB IR JIRR &, JCAE my , 35 T efofinig 3k
JoT PR, TE A my, EZK PR 24 h R BUH FR BT
PCAE my, K AT T EANRKFR T ICAE my,

HE=(m,—m)/V;

SAFLBRE = (my—m, )/ VX100%% ;

BWRALBRE = (my—m, )/ VX100% ;

K AL =S LB B — 3 LB
1.3 #EUERRXESNE

FERD 3 d e it R 2R, Wt — O A
43 NEEAS 7 o B ML Bk 1 35— B0 3 Bk 5 %)
W0 AR R R T BRI SPAD EL, MR B A
JRUDN e AR 38 38 A R A R, ZOM R T - R
It I L A R B, ot T AR B RO £
SPAD-502 PLUS & 2 I % A5 XTI 4 2 %
P BEAR I 25 5 P Y B (BB AR S R B, Dbk i A
5 RBON BB I S MR bR CRE SR ) o YT

KA I AT 53 22— H0 7 ROF- I b 135 3
Jo b, R R AR A T HEAR 105 °CAYFE 30 min, 80 °C
fEI 24 h, T 70 2 — L RO FR i 3R i
MR T
1.4 412

SR PR Hp v ) S s pR RO 3R AR ] Ak
PR L T B TR AR R AT 25 & PR o il ] Microsoft
Excel 2016 % BRI+ 5045 , i 1 IBM SPSS Statis-
tics 26 #EAT J7 22 43 A (AR %), £ ] Origin 2021
YEI.

2 ZEREHH

A EBC L B AL IR IR AL M BT

D) AR He 3 o BEVE AR b s . — Bk oy, A
R A AE 2 R 0.20~0.60 g/cm® iYL TR FIEH 4K,
BAER R AEAE0.50 g/em® 2441 . WNEK3ATLIE
W, CKL A #E fe /), 4 0.22 g/em?®, A %5 HoA &b 3,
CK1 XA A i e 19 S AR 85055, CR2 & i R,
H70.89 g/cm?, M i iE BAEMAE K A E LR, T RE
SEIE 0 F ik R BB, Y 45 K TR
SLAFITAEYIMR REKER . T1~T445 AT
ZXHAE 0.40~0.55 g/cem®, Bl & o ME A1 H A G A 1T
WD RS G 3E YR b AR T LE R RN, A E
R B RIS BAEAR AR K P A BEVE B FEA

21
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KRBT 410 S R

FLBGE S S e T /K A8 0 25 S g ) i E
FE bR, BAR LT Y B AL IR 24 60 %0~T75% , R K FL
BREE KT 45%1% . K 3T LA H 45 b B A B
FL Bt B X5 7 BRAEE R P, He CKL AL HIUE LB B2
K,k 72.66% , CK2 kb B S FLBRBE fe/h , ok 52.09 %0,
T1~T4 &b 2 a) S AL BB 25 508 i 28 AT CK2,
T1~T4 b #3538 SR K S BB T 58 . X EL 4%
Aab BB 5 A FLBR BE AT AR B, CIK2 Ak P35 o 25 7K L
B BE AR T 45960, ANTE S B RF K AL B B 11 ARV BN
FLA Kb B 8 47 7K AL B 247 35 R /K AL B g AR
TR, Horp CK1 AR B K FLBR B B K, 15 56.85 %,
T1~T4 Kb B[R] FE K FL R BE 25 550K 1o 35 AT
CK2, T1~T4 &b ¥ I 5 () 457K AE 7 5%

F3 AEBCELERALE YR R LB

Table 3 Comparison of physical properties

of different treatments

, 3 P FIRFLBR/ 2
WATear AR /gend) BB/ R
L = . Water-holding

ment Unit weight Total porosity
pore

CK1 0.2220.02d 72.66£2.21a 56.851.32a
CK2 0.8920.04a 52.0941.74¢ 43.1741.73¢
T1 0.43+0.02¢ 64.334-0.88b 49.0641.68b
T2 0.4740.03bc 62.11+1.60b 47.9041.69b
T3 0.5240.02b 62.60+0.98b 48.4641.60b
T4 0.5040.03b 61.96+1.76b 47.734+1.35b

T AN [R) /NG FRE R 7R A ) 22 S35 Wik 25 7K1 (P<<0.05) , R I .
Note : Different lowercase letters indicate significant differences at

0.05 level , the same as below.
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Fig.1 Comparison of conductivity and pH
of different treatments
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Fig.2 Effect of different treatments on cucumber

seedling emergence rate
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Table 4 Effects of different treatments on

growth indexes of cucumber seedlings

pOBL PR /em ZEH/mm IR/ em? SPAD
Treatment Height Stem thickness  Leaf area

CK1 10.7+0.5¢ 2.754+0.15b  17.24+1.0c  27.3%1.0c
CK2 10.5+0.6¢ 2.75+0.16b  18.6+1.3c 29.8+1.lab
T1 12.3+0.7ab ~ 3.21+0.10a  29.2+0.8a 30.0%1.5ab
T2 12.3+0.6ab  3.054+0.13ab  24.1+1.5b 31.1+1.6a
T3 11.8+0.5b 3.194+0.28a  30.0+1.5a 30.14+1.0ab
T4 13.0+0.6a  3.04+0.14ab  29.44+0.7a 27.7+1.5bc

TR E WA AL AR R s P R
—, FRARE TS A EL 38— 0 3 A B R IE ) 1 1 B
FEEE IR R A AR B SR AR . A3
AT, 45 A 3R 5% BE AE 15~25, HirP DL T3 e, M
24.37, CK2 1A%, M 16.31, 4% A # 4% 55 i Fy o 2K HE
MR g - T3>T4>CK1>T2>T1>CK2, 5t A #k
AR T, T3 T4 AL FEZ 4457 4 CK1 4,
T1.T24b¥# 55 & CK1 (HAE T CK2,

C21 [ 57 Uniformity
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T
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AEV AR R 8 TN 4h B 22 57 B R S5
Fig.3 Effect of different treatments on

3

cucumber seedling uniformity
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Fig.4 Effect of different treatments on fresh weight (A) and dry weight (B) of cucumber

seedlings above ground and below ground
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Table 5 Comprehensive evaluation of cucumber seedling growth indexes with different substrates

Hu T PR 5

T R

- =Y L FB A 5T by - FTJ ZEITM RE
W b FH gy REIEREL g e BEETRE G FAITIREC
. Stem Aboveground Aboveground Comprehensie )
Treatment  Plant height . Leaf area . ground fresh . ground dry . Sorting
thickness fresh weight . dry weight . evaluation value
weight weight
CK1 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.005 6 6
CK2 0.00 0.02 0.11 0.53 0.17 0.60 0.05 0.2384 5
T1 0.67 1.00 0.94 0.74 0.27 0.75 0.11 0.729 5 3
T2 0.70 0.65 0.54 1.00 0.92 0.98 0.79 0.799 2 2
T3 0.47 0.97 1.00 0.98 1.00 1.00 1.00 0.902 6 1
T4 1.00 0.63 0.96 0.39 0.18 0.47 0.07 0.604 5 4
3 it # TG TR S T R th 2 R K, T

AWFIE LRI SRS IR L AR SO RO
{14 % T L o 3 A P O3 P, 2% A0 B L T R
129070 LA b 2 A8 3 & B B bR e 2K, T fig
PEERA AR R T i R WA T B ALER
BE FrKALBR pH EC A (&I i R SR RE LR
ZAERIEFR T L A A MR, IR R
Ve Vigmase: Vit Vigr=50:20:20:10,

BT BT A R AR KR ) BT R, 2
JER TC B 5 M 5 S5 %) 3 b P JB S T S ) A R
AR ARBIESE S R Y BT R (CK2)
T H A 00 S FL B (52.09%%) | AR X 45 w5 Y 45
(0.89 g/cm®) Fl pH {E (8.16 ) 4 A [v] F5 JBE b A 1 17 %%

HEATRACHE . BT S R S TR o b AT R R 4 Y
Z /0 ki L R R R A (H Y R
L 3% /N T 0.50 mS/em I, R IAFRATAS AL, MELLZERR
BT RO IE 3 Al 1 5 S AT B IR

3 L PR FURHAC Bl 22 R CRUEFR 5 2 19 [R)
B S RE 78 4 R AR 2 359 F 5 57 43 R AL 4 v A=
K ATTE LW G AT I EAE TR IEE AR . BAR
Ol e S n BERATRA TN, AP
FRLE R 703 3 I IRk & 09 B A i iy R AL &, i
sk Ak R M LR T R R Ak B T
B, &I E A Ve Vign' V=111 14
A AR, pH S R AR A B E
) EOK 4 g ZEML, R A bR o . AR
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N [ JE A ok 366 S5 H A P I F 5 m AS [ S A
FE TR FLIR R A, R, O RN E
B0 AT A 47 35 S5 2 R FL R, R 8T R vk
JE v, TR BE T R RN 33 B EURHRE K FL B
JEE AR /I | 56 4 fil s 2 R} 2 3 O T RF K 1
REANAE , 2 elc e HL At b el AT L I R 2 2% 36 A 1 3
JERC b o ST X AN R A 2 5T R ok i B e L B
WF5E K 245 BB e 20 , AT 5 kit — 25
VB, I FE AL X 8 0 22 e 3% 43 sk il 8 7% T
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Suitable proportions of several agricultural wastes based on
utilization of substrate in cucumber seedlings

WEI Yimiao', LI Yourong®, WEI Yujie',ZHAO Zhuqing', LIU Xinwei'

1.College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;
2.Hubei Wokaike Biotechnology Co., Ltd., Zhongriang 431900, China

Abstract This article used decomposed pig manure, pond soil, cottonseed lint, and other waste ma-
terials as the substrate for cucumber seedlings to study an efficient and affordable formula of substrate for
growing the seedlings. The suitable formulas of substrate for growing the seedlings were selected by study-
ing the physicochemical properties of different ratios of substrates and its effects on growing the seedlings.
The results showed that the substrate made of decomposed pig manure, pond soil, and cottonseed lint as
partial replacement of peat vermiculite (peat:vermiculite=2:1, the same below ) was suitable for the physi-
cal and chemical properties of the substrate compared to the control, and promoted the growth of cucumber
seedlings and the accumulation of dry matter. Among them, the ratio of peat vermiculite : decomposed pig
manure :pond soil : cottonseed lint=>50: 20 : 20 : 10 was suitable for the physical and chemical properties of
the substrate, with the highest comprehensive evaluation index and the best comprehensive performance of
the seedlings. It will provide a technical support for the efficient utilization of wastes including pig manure,
pond soil, and cottonseed lint in the compound substrates for cucumber seedlings.

Keywords grow seedlings; compound substrates ; combination ratio; cucumber; quality of seedling
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