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HEE: [H 1 18 B R AE AL 206 2E & Na's /N T LR S5 517 R 2F 821 (Seed germination index, GI) ]
KR, TR AL B2 IR AR R AE ), [FE, JF 4 [ A T - 4380 2 i b A0 E A5 BB B AR IE 12
UriEIRIAE b~ Raphanus sativus o7& B R WAL= G FEEAUAR R EE Na's /Ny FHHLER R, 5
Mt GI s . (45 3 )E R AEHLF 0 GI N 1.53%, ANi 2 HEAEIEAS JE AR iE (GTI=50%), B RA1bHL
PR IR RE 10 {50, WP Na Bk g N 75.25 mg/L, GI N 43.73%. BRI 45 R BoR, fE Na Wk
BITFE, GI 2 a3, 24 Na' [RE IR 1200 mg/L B, GI 4 52.86%. BE /N1 MR (360, GI &
TS, M ORRFNFLIR B EIREE S T 100 mg/L. AERATT BRI SR B2 T 50 mg/L B, GIL /T 50%. IR, T
FXE GI 2T LR FLER . (S50 1V RAMHL =0 GI Ak 21 HE A 465 20 AR v, il 29 HEARIAFR 1 =
BRI PR 2R 2 BT AR B PR AR AR /N T A HLER, TR & .
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Seed germination index of the product of kitchen waste biochemical
equipment and its influencing factors

ZHOU Xin' ™, XIONG Chuanjiao', LI Zidong', ZHANG Junwen?, LIU Kexing' =
(1 College of Resources and Environment, South China Agricultural University, Guangzhou 510642, China;
2 Guangzhou Urban Management Technology Research Center, Guangzhou 510170, China)

Abstract: [Objective] To determine the relationships between maturity, Na', small molecular organic acids of
product of kitchen waste biochemical equipment and germination index (GI), promote the resource utilization
and popularization of the product of kitchen waste biochemical equipment, and at the same time, exploit the new
technological way of carbon neutrality through soil carbon sequestration. [Method] The GI of product of
kitchen waste biochemical equipment was determined using radish (Raphanus sativus) seeds, and the effects of
Na' and small molecular organic acid solutions on GI were analyzed by mimic experiments. [Result] The GI
of the kitchen waste biochemical equipment product was 1.53%, which did not reach the standard of basic
maturity of compost (GI = 50%). When the extract of kitchen waste biochemical equipment product was diluted
for 10 times, the Na' content in the solution was 75.25 mg/L, and the GI value was 43.73%. With the increase of

sodium concentration, the GI value showed a downward trend. When the Na* concentration was 1 200 mg/L, the
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GI value was 52.86%. With the increase of the concentration of small molecular organic acids, the GI value

showed a downward trend. When the concentrations of acetic acid and lactic acid were higher than 100 mg/L,

and while the concentrations of propionic acid and butyric acid were higher than 50 mg/L, the GI value was less

than 50%. The inhibiting effect of propionic acid and butyric acid on GI was stronger than that of acetic acid and

lactic acid. [Conclusion] The GI of product of kitchen waste biochemical equipment did not reach the

maturity standard of composting, and the main restriction factor was the small molecular organic acids produced

by the degradation of kitchen waste, rather than its salt content.

Key words: Kitchen waste; Resource utilization; Seed germination index; Sodium ion; Small molecular organic

acids

T 5t A by = 2 JE A S —, BEAE Br g3
B S, 43 R G BT R R S TR AL AR
AR FR 7 U o B AR AR A LR P G S HE A L 3, e
TR TR R, AR LR R S HE AR AR A SRS, T
W 5t o by S AR BE B [R) 46 &2 24 h, A2t ot oy St
AbFR, R B H I AR A R AR ) ks B, AR
WA R N . AECT N 14~60 d 1
A B FEPHERES ™, B 4 2R A LA BN [R) K 4
T2, H =)0 75 18 B HE R I A I A o 6 DL O
7K 840 (Seed germination index, GI) Bt &
TR IR, W T BRI N R A AR )
2, SRR I AN VR AN B AR I 2R A AR W 4R
B o [EIE, Ff 4 % ZF 48 B2 SopTE 1T 1A HLUIE AR
CHEHLIER NY/T 5252021 )it br e —, tL2H
WLEE 704 52 U5 AR B st o BRIk, BF 9 6T 4
AN YIE GL BA o B R

Jot 4 b 3 R B R (NaCl) O I & A 8 1
Ry, AT HARG YL 72, H AR5 b 18 HE R R
i AR AR R, R NaCl B Sh it i) 25 70 9k
B, @I AR F R A E AR R, 1
NaCl il T, A [RIFh 1) & 2 AR R 1A K3 52 2|
ST, Na" W B iy, B K o
B A AN AR, s T, 6T B AR B
R R T BRI GI B 7 e AR IE . BhAk, B
B Ty D E AR AL (08 B BT TE R A
JIE 7 55 ) A HE R T3 Bl Tl P A, S SO AR R ) /S
FTANIR (LR WIR. TIRAILIR) KEM R,
NG A LR B 0 Bl A A HIE L, Levi-
Minzi &% R, A FA WL FE RN DT
TR\ MR 5E) JEFRI /N Tl -, HFhF R FI5% 3|
ANFEFE AN . FEFTIRER =) (LR IR
TS IR F 53 WA I /N7 A HLERPY )
P RZFFR R AEKEA B EMHIEA.

J5t 4 AR AR AL R T HE A 9T 2 S T T2 B,

TS P2 SRR A DG o DR, A DL
RN 9t 5 RE 5, W o 5 2F Fa 4
PEAGJ PARERE . 7R bR b, @ RIS, 44T
ANFEREE Na's /Ny A HLER AT G B2, 4R
A=) J5 S B IR AR T B AL BB AR B, T 4h [
/e i Wi/ SR = B TN O T 5 N i ol

1 MR575E%

1.1 ##

HRE b Raphanus sativus P15y <35
B TN THRERAMFAERAA.

Jot AR AR AL =B E T N T 2 B XK A,
HEEERLEARARSEME . BERAEMH =
FEARIAE T : A ML 20 BN 62.56%, pH N
6.05, TR (w) N 13.63%, HFH N 5767 uS/cm,
M& (Total nitrogen, TN) A& 75N 4.26%,
P,Os JR BN 2.59%, K,0 &7 HHN 0.68%,
GI ¥ 1.53%, As. Hg. Cr. Cd F1 Pb {5 &> %073 5
4 0.17, 0.01, 6.76. 0.25 f12.03 mg/kg, T 70 I
PG A 0 £k, W HUNFETS 2N 100%, & K
W EREECN 0 1.

FALEN (NaCl), sr#irali, M a0 A

Ny THHE: 28 (CH;COOH). A&
(CH;CH,COOH). T & (C,Hg0,) FIHR (C3H;05),
arTal, RKIETTRNE BRAG SR PR A 7 A=
1.2 7%
1.2.1  Frd AL = e A0 F 2 5 40X K
10.00 g JFF R ALY (E4F) B T 250 mL 2%
B, $26 FE Gy 1010 %0 100 mL 2848
K, TR 2 LA 150 t/min #23% 1 h 5L 3E, o uEpr
RECARSE - W12 PRAERE S5+ 10 A1 50 £,
SE S HERERN GLL W2 77382 WLk [25]

[ B, W 5E E R VR L R Na WK FE
Na ¥ B K K GG i (FP6410 ) il s, i S %
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F HL 5 %4 (FR G DDS-11C 2Y) P& o
1.2.2 METHHTRFREXE WRE
“1.2.17 WRIG AT B R AEHL =PI Na WK FE, %
B Na ViR BB B KT o ARES H Na'Jii &k
B £ ¥ 4004 800+ 1200+ 1 600 F1 2 000 mg/L, i
TEANFIAE R Gl
1.2.3 Dy TAMBRG TR RERE SR
TARECY A, IR 48 N TR LR
4 PNy AN, BEM /NG 1A HLBR ot &k B
FE B E N 104 504 100+ 500 AT 1 000 mg/L, I 5E A
[F) R B2 /N oy A WLBR 254 N 1Y GLe
1.3 MFAFIRENEE™
Pl R 2F 8 2 000 e 2 3R WL 5 mL R 2
BORIG TR T 3A 2 KIEAL (B 42 70 mm) 1577
Il (E.4% 90 mm) /1, 3435) MBS FFRLALIHE . K/ —
10 B MM, FERUIN 2B T KRN R (CK),
RN ELE 3 R £ (25+2) 'C KI5 i
BEFE 48 h, i TR (DU SE R 2 mm Ny
#E) AN, e R .
FlF R ZEFRE G TS A

Gl = X1 X2/ Y1 Y2 x 100%,
o X, IR R SR IR T Rl TR R, Y%;
X, MR EGR I A TR K, mm; ¥, &
B PRI TR ZER, %; Y, NEEFKIFFIR
£, mm.
1.4 HIESH

ARG B HE K F Microsoft Excel 2019 #4347
AbEE, SPSS26.0 B i 4T # ks 1A) 2 B LU AL, Origin
pro 2021 #EAT/EE .

2 BRSTH

2.1 EREUN=INFHTFAIFIEH

H B0 T HEREJE BPA B Fh 7 R 2 FE 3L (GI),
OH TS ENaEllrdE, —BIAN: 4 Gl=
50% B, HEAEIR BFEAJE A AR G1=80%, I HE
B 58 4 65 210 B BB AT (A B AR bk A HH 7 3
T GLIEAR, & U EHEAL =) G1=70% M4 4 it
FARR#E. R 1A, BRAEMNT=YN G N
1.53%, BEARIE B HLALFARAE, AN 2 HERE LA
JEg AR R o

®1 BEBREWNSRERNTFLFER (G

Table 1 Seed germination index (GI) of extract of kitchen waste biochemical machine product

ELHRL Y5 o B33 Z/(0S-om”!
Dilli\ii:{t{iijz{fueﬁract p(Na)(mg L) El?;ijil éf)ifi:cigvzty G/

0 752.44 5 800.00+200.00a 1.53+0.04d

5 150.49 1 300.00+50.00b 30.434+2.69¢

10 75.25 697.67+68.07¢ 43.73+2.88b

50 15.05 161.33+17.21d 76.95+4.75a

D& P 2035 A T AR, n=3; R 34486 69 R B N B F4 & £ 5% 8 % (P<0.05, Duncan’s’%)
1) The data in the table were mean =+ standard error, n=3; Different lowercase letters after the data in the same column indicated

significant differences (P<0.05, Duncan’s method)

HE I 7 T~ R ZFFR BRI AT MRS, Al
AN 7 B A% BRI ) Na ¥R B2 A6 B2 1 GT AR
. B3 1 ATLAE , BEE MRS B i) T, T
W Na' & & N R, T GI 2 BTk ss, B A3 a1
Gl F BEMNZESR . RIEHMFE 10 58, Na' i &
WEEN 75.25 mg/L, G1 N 43.73%, Y5/NTF 50%,
3 MRS EE GL R 50 F5 1 GI KT 50%.

WA AR AEAL DL IR 32 Na BT IR E A
752.44 mg/L, LTS, B RAMHL=IH & E
(w) N 1.66%. FEEMFEAS BRI IN, B 22 TR
&%, NaWEE B FHRIEFHX,
22 AEIKEMSFMFATFER

K1 ORASRIMREE Na™ 19 GT 455, i 1 w41,
B Na Wk FERA =, GI 2 F %%, 5 400 mg/L

100

80 -

©

ab

60 -

Gl/%

V7

\\

40t

20

IS
(=]

0

800 1200 1 600 2 000
p (Na')/(mg-L")

T EIT AR RVNG 8RR 72 57 5 3# (P<0.05, Duncan’s i)
Different lowercase letters on the columns indicated significant
differences (P<0.05, Duncan’s method)

E1 FERENSFOMTFLIFEY
Fig.1 Seed germination index(GI)of different
concentrations of sodium ions
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Na'# kL, 800 Al 1200 mg/L Na'f) GI 435 FF& T
10.54% A1 25.20%, {5 400 F1 800 mg/L Na'f] GI &
225, 1M 1200 mg/L Na'i GI I & 21K T 400
mg/L Na'#J GI; 1600 mg/L Na'5 2000 mg/L Na'f¥]
Gl LR EMZER, HIE M T HA Na" WKk Em
GL, GL /T 50%. ARG, Na" Wk ZKF-5 GI it
K (r=-0.912, P<0.05). 24 Na JFi &K E N 1200
mg/L i, 3 GI 4 52.86%, 1 T HE JE I A 5 #ubr
(GI=50%). € B A b3l 1) Na'Jii 9 N 1200
mg/L, L, AIHEE RV HE (w) RN 2.66%.
2.3 AEIRE NS FENERRFF AR
NI TANRI GLIE 25 RIWIE 2, B /Ny
TH YRR FE 3G 0, GT B4R AR (b ka5 K EUAH 1],
BIR TS NEWRE CFRT G453 W 2A,
10 mg/L ZF 1 GI 23 & T H ALK EE 2B GI,

A: & Acetic acid
a

10 50 100 500 1000
pl(mg-L™)
F BT, AT B AREVNG FREROR 2 57 B3 (P<0.05, Duncan’s i)
In each figure, different lowercase letters on the columns indicated significant differences (P<0.05, Duncan’s method)
2 4 MNSFEIBRAREIKE THIMF L SFHEY

Fig.2 The seed germination index of four kinds of small molecular organic acids under different concentrations

IR AR SR B =T 100 mg/L B, GI /)y
T 50%, MR TREEXRE ST 50 mg/L B,
HGL/PNT 50%. AT W, NER. T BRXT GI 521 3%
T2 A

3 Wit

Na" Ml 1235 RN 2155 kB 5 25 & 5 i
il 2, R R A IR B, K T R A

50 A1 100 mg/L LMRH) Gl LR #HMEZER, HHEE
) GI #KF 50%, 500 A1 1000 mg/L ZFRH GI 2
TR ZER, H GLE/NT 50%. AW K
B2 9 GI I % 25 5 WL &1 2B, B 500 A1 1000 mg/L
IR Gl Z A 35 22 7= LLAb, 104 50, 100 AT 500
mg/L AR GIZRIHFRENEZR: 5 10
mg/L HEEAMEL, 50 mg/L HERH GI R T
39.34%, 1H GI KT 50%. K 2C 451 E7R, 10 F1 50
mg/L T I GI KT 100%, P 2 i1 5% % 7,
BB 25 a1 HoAl 3 N T BRI FE ) GLe AN AR 2 3,
BRI GI Il %€ 45 3 WK 2D, 10 mg/L FLERIY) GI &2
T H AR R E LR GI, 5 10 mg/L FLER M LL,
50 F1 100 mg/L FLEL M) GI 5 R T 26.02% Fl
43.04%, HWEZMEZRALEE, L 500 F
1000 mg /L FLERIH) GI /T 50%.

1307 5. vime Propionic acid

100 + 7

G1/%

50+

10 50 100 500 1000
p/(mg-L™)

D: FLER Lactic acid

100 -

GI1/%

50+

10 50 100 500 1000
plmg L")

Na' R 88 AT LA R PR o) b - 24 R &) B T S F
E PR F, 40 P v RE 1Y) Na Rl i) 4 g 4 24 R HT
BRART, FEASFP 5 2F BT, AR SR AL 56 2 AN
[ B £ B2 AR WSS Y, Na WK B3 5 M1 k3
REAAIIK . AR Na WAL 25 SRR,
2 Na il &K 5 N 1200 mg/L i, GI 4 52.86%. i%
PEVRRE 10 f5 100 GI A 43.73%, H Na'JRERE N
75.25 mg/Lo BREMN=INR IS IE & H 2 Fhk
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4y (Na's /N FAHLR A NH,45) FiR AW, 5%
— Na R IEAH L, 75 G MR FE L T, IR 3R
17 Na'# B iz A% TR a0, X R, 298 R A4k
B9 GT ) EZE 20 R 7 A2 Na®, 17 2 HoAth [
TFo AW A RFRAEMN =T EHE (w) N
1.66%, SCHR 418 1) 5T 4 07 % & b | — R AE
0.24%~1.34%"" 2%, P K T HELREE 564 7 A
B I A G AR UE (GI=50%) IHFHE (WA
2.66%) . HHIL AT, B b e B Fr R B AN 2 i £
RAACHL =R 2 E R 1.

A FEH A F M N AR GI A2k
PRBUHE, B /N5 A HUBRIK B B3, GI
BB, (B RREE /N A LR AT GI Y
WA, 08 FLER I IR FE =T 100 mg/L
R, TR EWRE ST 50 mg/L 1) GI /N T
50%. HAMB T 3R B, AR EE /N7 G HLER X F
T RFRAGIHEAER, Mo WA T REE
WIE AT 60037 F1 144 mg/L i, /KGR
Brassica oleracea P~ 2 2252 2| H0 1, b WK FE
{18 354 Jo0 g 0 o) 47 D 32 5 Y, 3 5 AR AL
5 GI Ak sh — 8, H I3 6 E K& Kb+ K&
FRBNG T AR B 5 18 B LA R 2 /N 53
TANPBRIKREAAIE . S AV ES &, H 3
Impatiens uliginosa P ¥ XL AR FLEIZIE 0.5 h,
SOKJE, HORFRE NRERY TARECIR T 15
RBFHENLLFE /Ny A VLR S E AN, HEE
R, AR IR T AL T SR 4y
291709, 1371, 1405 F1 1703 mg/L, ZHEALEE
17 REERES, LR NIRRT A FLER i = IRk B 7)Y
435l ik 7604 656+ 788 Al 880 mg/L, SR 1% 5
RN o B WL A2 4K, R X G A2k 3k —
T A TCIEE N AR R TR S a4
BRI K, 4R IR T A FLIR i &k %
100 mg/L B GIL 738 57.37%- 34.90%
42.38% F1 53.45%, J5F A A AGATLHE JE A At 7 2B 1 &%
NG T WLIR 5 18 B ES 25 1F F BE AR B
NGY T A WU L, R, /NG A6 WLER =2 40 1 Jof
RAANU =Y A0 EZE R T

AARIGHE AR, T RAEMHL=IH GLECH
1.53%, RIEFHLALHFRAE (G1=70%), A 2 HE
JIE A 5 SR UE (GI=50%), 111 A% Ji 34 1) J8F 43 AR Ak
BLF= 4 it 2] 338 o 2 X R A A A = AR R R S
I, YR L2 N R ALY, H R
PR B Z IR o AH TR R A B = B 5 24
TaPr GI Ah, HABAEAR 500 2 A WUIEHr bR i o AP

R IR, N 1A LR A R A S A AR AL )
JE§ A T B R R o et BER B/ o
TA MR, J5 2L TR T B R A LAL
BRI [R), A8 00 B RO IE /Ny 1A DL B A 55 2
WETL, B X B A AR AL D REAT 8 LA S,
BETTH BR /AN 70 A HLER X GL IR0, LA 5 R
HEAGCHL P9 /2 A HUIEARHE o« AT FE AR 56X
5 L& L AR 2 1 B R AL S AT A L
MR\ Na's R <5 EFEWIL, JRELHIBT A, MEE%
o S 35 40 S D 28 TN 4 8 A X o1 8 28 8 R 52
Mg, 308 T2 BE B AR A AL W R A E A L B
SCo H B AR AEACHL 1 LA HUAL (7] 20\ 1358
Hh, RTIGE IRE BRAE T, P LIRS R, R
G - ST WL R B AN v 1 ) AR, T O
Sl i+ LR B R AR R AR, (e IR AR,
PR ZR R
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