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Effects and Evaluation of Substrate on Biological Characters of Soybean Sprouts
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Abstract: To select the optimal substrate for planting soybean sprouts and vegetables. Soybean variety Zhongpin 661 was used
as experimental material, and vermiculite, peat and perlite were used as main matrix materials to evaluate the effects of
different substrates on biological characteristics of sprouts. The results showed that the fresh weight of soybean sprouts and
vegetables cultivated on peat substrate ( D2) was significantly higher than that cultivated on garden soil (Y) by 29.44% . The
soluble protein content was significantly higher than 10.16% in garden soil (Y ) cultivation. The proline content was
significantly higher than 262. 50% in garden soil (Y ) cultivation. The aboveground water content of soybean sprouts
cultivated on a substrate of peat : vermiculite : perlite =1: 1: 1 (F2) was significantly higher than that of garden soil (Y)
cultivation by 5.47% , which is beneficial for improving the taste and tenderness of sprouts. In summary, peat cultivation
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medium (D2) is the most ideal cultivation medium for soybean sprouts and vegetables.

Keywords : soybean sprout; substrate culture; biological character

KA R B W 2 55 AR E Y, Hofh 7 A 7
(O 2E T SR FR 0 (8 F &, T L e 2L 2R K JE 1)
Ko R E D PR A KR T R K
SR TR AL RN G B R R 2 T RE
PORNR G BB M B, A% G0 R i 28 1 S8 1 B 5%
F T BT K AR EE S R 35 4 I AS A2 i B ol
ZE SRR A, DR AR R T AT R T 2
SEFE T

ARRKEFHRFRHAR, s E A 2
{0/ SRE S 1 O 1 =8 S i 1| AR | 3 s BTve-9) & ey
YT RER T2  SEE FR A KT 3R A 1 Y
M, 5K 5L (SR 10% 20% 1 30% 15| 267%
PP AR R R TR R R MRS
R C S AR E D R S R, KL
R S 1D NS IS AN WSL 0 S WO S BuK i

Y75 H #7:2023-11-20

16 IR AT O B I SR T P
U835 2 T LA 71 9 R e . 38R
KRRV 1735 0 4 AT TS0,
B LA R 0 5 T A LR W
S A SRS O RS T KRB A
R = 15 L W 2 RS T KSR
OB BR HEBE: = 1 1 A 2 B S A
LTI NI R = 123 AL P LA
ARG B L SER STV ER S C NG
B, S BEIC R0 BB LR K 56
R JEi i JRAHEE £ b 25 M X
AP TR 1 B B R 7 B )
(BRI TAT XA 8 T 2 A 8
BT BE LA

ARSI 1 TR 3 FOEI 9 YL

EETIH . 10764 SRR BIHH R0 H (20221459 ,20211.384) ; 1 P8 KRl e AR B AP 34135 H (XDC2022188 , XDC2021252) ; 1L
PR R =2 0F 55 B (2022CXY11) 5 Ll P4 KR K2 — i B (2020K20)
FE—1EH Kk IT(1982—) , & 1+t Iz, FE N FHYFIIE . E-mail ; zyf_208@ 163. com,,



2 SRR G785 B JFOR R 2 2F 1 A WA PR AR B R e S5 203

DA S 52 Bl oA D AR R T, T 5 X R R 2 1
A AR5 A BRAS AR B2 WA, LU v s8R A AR
JROR 225 W3R, S R 52 W SR A 77 I 26 R 4
PR B SN BHKTE

1 HREH%

1.1 ##

HER T R g P 661, % AR TG 0,
REFARE IR 90% , H H AR U & AR s
63. 16% , J&FE ZF H U0 R L f

AR - B 1L PG A () R 2 0 S Bl JS 4 o
Fuwg, PR g5 M A by, i A oA L R A5 B A R
3 mm & 2B R A, iR T 2 K B Sk
DL AROKPELT B 7 28 3 fie ik, J& 088 L AL
W T, EL PR LK 5 e, OB B, A=
7R S HAEE SR R, Rk LA Ab A
YR A BRA R AT 1 ~6 mm FREF LB
B R e A BRUSE A w A = AL O 12 ~ 16 H
2, BA R K TS &S By 1k Y 3
RO TR R AR R, AN, K
S BRI, BT DA A 7= b — i A R
Befdi
1.2 Rt

AR50 T FH ARk 43 2 oo B — L RN A
5 Fp bR B —JE ARG B - (Y) E A (D) (B
w(D2) s BAIETEFE A I8 =1: 1(F1) ; Fk:
WA BHE =1:1:1(F2) . 5 FbBA 50 H] 1 4
72 FLICERIIEL I, PRk BBV R/ INS AT T
E DN e el <Y SR S (i S S L a1 Wy
WK, Rz FE 43 B RK I, 308 8 K /N B A 36 ) AR —
R AR T BN, T 25 CTH IR E N
JeRE SR, E W R IR, 6 d i K E M R R R
o M AR AE B A RS B 3 IR,

1.3 MEMBRFE

1.3.1 AKIEAR DAk e R R 0 2] 4
A3 (R A 00 ZEHL RV M 1T 2 em AR ZE I ELAR
FH AR ZE AL B W, WA PR 4 o b B S5 AR R, 2 K
e SRIGTEMLA P 105 °C &7 20 min, [R5
70 CHLTEfEE , FRICTE, (A K I
BT HE A W FR 8 = (/MR + R T E/d
LT E) x 2tk T E,

1.3.2 A#ihF RAB SRR o e
VAT A, SRR S AR 5 2 I RE LR Il

R 2 e, SR FH K VA R B 1 7 0 5 i 2 7 1, OR
AT L £ 3 I 5 W e
1.4 HHESWN

K H Excel 2010 F1 IBM SPSS Statistics 21 k{4
PEATEHE 38T , K H Duncan’s i 2t ZE 72 &
FeAs

2 HRESH

2.1 ARAERMKEFEFEKEME

F 2 1 Al FE AR AR B L A AL EE T, 4 Bk
BRI R G2 SR IR R AR H R G 3R
Fokkm 2 b EE T E ARE R E R IR R E,
Hiy b AR I BR AR AT =10 1(F1) S AN
RIETFURGZEH M et Ry 2R B, Hi
PARE IR (D2) AE Sy B — S5 SR 45 Bof by 0 i o e 1
SN 1.36 g, @ T 0 4 (V) #8529, 44% | i &
R UEAT =10 1 (FL) BB 3% AT 38 in K &2 28 1 =R
L EREEE IR R R A = 10 1 (F1) FE AR 8
Jitt g 1.10 g, 5k (Y) tHE IR R 4. 76% , i HE
PARNEE T (D1 A1 F2) AL TR £ (Y) . MR TE
AT, R B 5T (D2 ) AP A A a3 25 o 14 A el - A 455
HEZR T8 W AR, 35 3 50% Ao A, T 4 ¢ 5 Ak
B, KGR AT EIKX0.03 g, Sk -#&5(Y) M
ORI K G R A TE,

b S K S T BT B R IR A IR =
121 1(F2) #BE R 2F WA 4 P60 b it 358
Srhtdesn, HRE (V) B B b A K B
4.67% ,HESW B KRR SE - (Y)EZR R
F AP RUR: BB AT =12 1(F1) R i R T2 B S
EBE KA 89.00% , Bk (D2 ) ik 5 i K R
ZEH SR I KRN 88.67%

ARSI, B 847 = 11 (F1) /E 3k
Jo Rk 0 K 2 W S e i o 92..00% , b £ (Y)
RIS KB 15% , H 22 S H i 3%, H:
RS 2R R b Bk B A B
Fr=1 LR MR BORIG R SRR R S
KR, M 87.33% , HulEl 3R 55 i K 2E 1 =
15 5. 47% AL TR R R G 2R SRR R Sk 2
BehE + (Y) I

AR B0 |, 6 R FE £ (V) T B o
0. 054, HUCh R 5 (D2 ) AE 5 5 15 1) R 28 v
5, HoH AR EO 0. 04 AR F I+ (Y)0.02, H 5
+EREE AR S+ (Y) RN R
AP E e W E = CIE. h 3 o



204

K B B 2

TR 7 I 1) o e

VA EZRUL 78 4 PR B BUT, B (D2)
B TR Y R L2 B SR R B R, 2R SR R

el R R WA BER A = 10 10 1 (F2) AR 8%
AR R e B K AR R S KR, B
BEEENVE

x1 ARERMAEZFEFERERIERORM

Table 1 Effects of different substrates on growth index of soybean sprout
N . i i M b
Ak B B v b [P e AR S T
Aboveground dry
Treatment Plant height/cm Stem diameter/cm Aboveground fresh weight/g Root fresh weight/g
weight/g
Y 18.13 +3.166 a 0.27 £0.036 a 1.06 +0.258 ab 0.13+0.016 a 0.15+0.021 a
D1 22.13+2.074 a 0.20 £0.015 a 0.80 +£0.030 b 0.08 £0.041 a 0.09 +0.023 a
D2 21.93 +5.908 a 0.22 +0.020 a 1.37+£0.239 a 0.10+£0.015 a 0.15+0.028 a
F1 15.60 +4.518 a 0.25 +0.046 a 1.10 £0.159 ab 0.42+0.490 a 0.12+0.044 a
F2 19.90 £6.092 a 0.26 +0.081 a 0.91 +0.217 b 0.11+0.022 a 0.09 +0.037 a
o b AR K MR K y
Ib3 WRETH M L Aw e A
Aboveground Water content
Treatment Root dry weight/g Root and shoot ratio Seedling index
water content/ % of root part/%

Y 0.030 £0.004 a 85.33 £1.528 b 77.00 +1.000 be 0.13+0.021 a 0.05 +0.006 a
DI 0.022 £0.004 b 88.33 £2.309 ab 73.67 £8.145 ¢ 0.08 £0.049 a 0.03 +0.006 ¢
D2 0.033 £0.005 a 88.67 =£1.155 ab 73.00 +£1.000 ¢ 0.07 £0.000 a 0.04 +0.006 ab
F1 0.010 £0.005 b 89.00 +2.646 ab 92.00 +8.888 a 0.37£0.419 a 0.03 +0.000 ¢
2 0.020 +0.004 b 90.00 +£1.732 a 87.33 £1.528 ab 0.13 +0.006 a 0.03 +0.006 be

TE Y. e R DL I A BT D2, R B UR R s FL. WA I8 A0 = 12 VG BRI P2, B I 40 BB = 1 1 | A B

[R5 R Rl /NS R R OR BE BT 22 53 .35 (P <0..05) , K[l
Note: Y. Garden soil cultivation; D1. Vermiculite substrate culture; D2. Culture in turf matrix; F1. Turf : vermiculite = 1:1 composite substrate
cultivation; F2. Turf : vermiculite : perlite = 1:1:1 composite substrate cultivation. Different lowercase letters in the same column indicate significant

differences between matrices (P <0.05) , as shown in the following table.
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Effects of different substrates on soluble protein content in soybean sprouts

Fig. 1
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Fig.2 Effects of different substrates on ascorbic acid content in soybean sprouts
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Fig.3 Effects of different substrates on proline content in

soybean sprouts
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Fig.4 Effects of different substrates on soluble sugar

content in soybean sprouts
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Table 2 Correlation analysis of plant growth physiological indexes in soybean sprout vegetable
N O - - U i
e T A L R L e
LR Root wHEm WA SH ?% ;3\();( ‘ A})O\"E‘ Abov? EA7E MRR o il Above
Physiological Seedling Plant Stem ] “ Soluble  Ascorbic i Soluble
. shoot . . . Root dry  fresh ground ground ) . Proline ground
indexes . index height  diameter . . ) protein acid sugar
ratio weight  weight fresh dry content water
. . content content content
weight weight content
BN -0.31
Seedling index
e -0.90"  -0.07
Plant height
E-iil 0.42 0.50  -0.75
Stem diameter
BRETE -0.48 0.96"* 0.16 0.24
Root dry weight
UiES 0.99* -0.25 -0.89" 0.40 -0.44
Root fresh weight
o LR 0.07 0.51 -0.07 0.09 0.5 0.20
Aboveground fresh weight
Mo BT -0.05 0.85 -0.16 0.28 0.86  0.06 0.81
Aboveground dry weight
AR 0.06  0.63 -0.12 0.13  0.67 0.19 0.97"" 0.93"
Soluble protein content
IR IR & i 0.81 -0.09 -0.65 0.16 -0.15 0.88* 0.58  0.38 0.57
Ascorbic acid content
iU & -0.36  0.23  0.48 -0.35 0.36 -0.23  0.81  0.48 0.69  0.19
Proline content
AR & i -0.35 -0.20  0.34 -0.45 -0.06 -0.43 -0.71 -0.34 -0.55 -0.51 -0.55
Soluble sugar content
i 1K 0.18 -0.75 0.16 -0.28 -0.76 0.16 -0.09 -0.64 -0.33 0.09 0.25 -0.40
Aboveground water content
MRARF K h 0.83 -0.38 -0.78 0.5 -0.61 0.79 -0.15 -0.36 -0.25  0.46 -0.41 -0.48 0.45

Root water content

. FIRTE0.05 /KF- L BEMSE, * * FRTE0. 01 KT L BEMRK,

# Y

Note: ™ indicates significant correlation at the 0.05 level and

3 itig
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fi e R A B R G SR KA, e b

indicates significant correlation at the 0.01 level.
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