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Ecological effects of plant Jiaosu for agriculture: A review
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Abstract In order to clarify the fermentation mechanism and ecological response of plant Jiaosu for Agriculture, this
review analyzes 75 published literatures from 2005 to 2018, summarizes the fermentation mechanism, process,
composition, agricultural application and challenges, and focuses on the mechanism of ecological effects of plant Jiaosu
for agriculture. The results suggest that plant Jiaosu for agriculture is a complex complex and stable ecosystem with
multi-function which is rich in nutrients, metabolically active substances and beneficial microbial flora. Due to the
multiple components, Jiaosu displays different agro-ecological effects in soil improvement, the promotion of crop
growth and insect control and bacteriostatis. Plant Jiaosu is a simple and easy way to obtain indigenous beneficial
microorganisms from environment. It is also a novel technology that can be easily implemented in rural area.
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Table 1 Classification and physicochemical indicators of plant Jiaosu for agricultural

JE A& State

) 1 25 D 2k e
Classification of it
assirication o NS A
) Index e LS
plant Jiaosu Liquid Solid
pH <8.0 <8.0

K53 — <30%

ZER 1N =5 g/L =45 g/kg

HHLIR CLLEL R 1T >1g/L >5%

A B A >1X10" CFU/mL >1X10" CFU/g
bR Y A ) 1 3R 2 =2 /L 1 g/ke
Plant Jiaosu for

. B LR =10 g/L =15 g/kg
planting

IE R W =5 g/L =5 g/kg

[ it e 9 =100 U/L =500 U/kg

-7 R W Tl 7 0% =200 U/L =1 000 U/kg

Z >0.1g/L >0.05%

biEA =20 g/L >10%

pH <7.5 —

Koy - <30/ %

LB <0.8 g/L —

RO T AL >1xX10" CFU/ mL.  =1X10" CFU/ g

IR =15 g/L =15 g/kg

e A > >5
S B\l R ) e 2 Tie 5 4 2k 1R =10 g/L =5 g/kg
Plant Jiaosu for NI =5 g/L =15 g/kg
breeding A AR (LLFLER ) =1 g/L =5 g/kg

A2 =10 g/L =15 g/kg

I SR M =5 g/L =5 g/kg

[ it I 9 =100 U/L =500 U/kg

- VE W3 6 6 A 5 =200 U/L =1 000 U/kg

B 17 B 1t 9% P =50 U/L =200 U/kg
pH <7.5 <7.5

K43 — <30 %

UL CAELRR ) =>1g/L =5 g/kg

19 3
HIRBRHEIRER e ~1%10" CFU/ml. >1X10" CFU/g
Plant Jiaosu for

o ZERTING =5 g/L =45 g/kg
soil improvement

MR ITER =2 g/L =1 g/kg

AR =10 g/L =10 g/kg

JiES =20 g/L >15 g/kg

T PR AR I R e A P A A ARSI I BT IS PR TE 25 CC AR R R AE =R AR

Note: The indicators in the table are all non-exogenous substances produced during fermentation.

Enzyme activity is kept at 25 °C for not less than half a year.
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at s FHIR T2« FATAE S i 1AL & 355 AT A= Ak 25 A
SRRV T A R AR AR T AR R A
M AT 25 A A A B AT B S ) 0 — IO BR
F7 75 BAT IR 4 ) B A4 A T (i 25 0 35
X A A A A AR AR L B R AR A
fifp PR 558 15 e K AT Wy Bl s 1 HURE A B . A
J R A8 AR AL P

{EL 7 A AR W T 2R 9 0T 5 R AL T 4R R By
B, GHEEALEE T2 Ak, A 25 AR 45 A1 O
FORIT TS A T8 . A WF 5T i 2 B 2005—2018 4R
CL R AR 75 55 SCHk . B85 B A AR e 22 R TR L
2 N BN 0 N 4 A E R S T 1 9 AN s i A |
P T 2R A 25 R0 A a5 B A R BILAR L 5 A B 1 il 5
A PR T 2% ) S £t R 119 b - T A AL Rl A

ARG L LI o e A W 18 2R 00 TR AT 9T
TR IO FH B8 FE A

1 KABEWEER

o [ M FIAE B AR e SR A ) T 2% 2 4 LA
FE W) A 32 B JEORE AR IS B IR L 2 A W R
il A5 25 A R A W 9 T R 43 B R T R AL L 3R A
A Ak R R S AR A A R
AWy e T ok » 5 ) DR 3R 6 45 AR ) U A LR
() 3 AR JRORL B B L & TR B R T A LR
T AR PRI A S 0 TR N A R TR VS ) A L S
SR OGS DR -, T A R ) A TR SR AN A T AR W) T R
(RS . AEPDIR A DL 70 0 A PR AR dnoky i AR
JEE N 7K A e T 0 R R A K ) 5 R
T P85 45 AT S e A ) 22 M R A i T B[R] 422 5 e &
1.1 XBIZ

TR T F B S R R L R T
ZONSER B RN 400 g/ LB 90 o/ L WA
pH 5.5, & B E 150 d., 30 °C o & & e ok o i
. BUAhIR s BEER ¢+ 4B K=050:1:10¢ 35
(Bt bb) , RS, AR KM, 256~28 C, kB
30~45 d SRR MY B R e AR T AN . &
AT A FAE P 2R 00 JROREIC LE AT AR 8 OB PR BT
PR B R IR KRR T A S,

1.2 BEXmH

R WEAR 2 U W) LU 0 I8 AT DL 3590 R O T
JIE )« 388 2ok IR A I AR B A B R O3 A O R
A LR MU W R S5 R W) TR ) BT T — R i Rk A
Ll
1.2.1 i

RNV B D E SHEYE KRBT N NP.K
SREF IR WARE Ca.Mg Al S Z 0 £ M
B.Cu.Fe fll Mn 4 i i 50 %, H Bl B A1) F AR
Py, Tk A A B O e BT, LA RSO M A
B AT AN AR R G4 5 M OT AR RS IR WA P
Ca il Mg & & B35 & T A st m B EA LA FR
TF R AT BR 2w Az 7 g o i S v [ A . HL A& Fh T BT
R B T R IR R SO e A N
P.K.Ca,Mg.Fe.Zn 1 B 5§ Bt %", £ bR
FHAE Y EE R b s & 0 B3R o0 S T R 5 IEORHE
JRA B OGBS0 P b A 40 R S 1 0 1) 5
JIES A 0 R 1) T8 2R R IR o
1.2.2 HAHER

RSB W) 2R 2 B2 ) R I 7 i s A R A
E R o | NN T S QAR 7 M e SR
RIS R W A R T R b B RUE W Ok B
FIEE T8 1] 2 5 A0 R0 A Ak o R, DA 4 5 - 43¢
- S S P K (i e st 3R T N D A N S
Ay e A2 2R AT LB i 0 A, B8 S Ty . BB
HWHA S MARRNIERN. B35 RABER
Y7 5 PR AT A . AL T T A A IR R
AR & i R WA W AT 0 2 BB 3R v E A
WA Y AR A (Lactobacillus plantarnm) AR %
fECBH BB ¥R I (Leuconostoc pseudomesenteroides) .S
o BE B B (G T (Weissella paramesenteroides) K AN
w55 32 0N B2 W (Uncultured Propionibacterium
sp. ) HorP A FUAF T o E LS A B R A
ERE B B (Saccharomyces cerevisiae) | ) 22 T
(Candida xestobii \Candida intermedia) 5 75k
phaffii.
Pichia punctispora . Pichia galei formis) . ¥ ffl %
Bl (Clavispora sp.) J i th BB (Cyberlindnera

( Pichiauilliermondii, Komagataella

fabianit) , H AR e RE R SR AR RO B SRS

1.2.3 A HBE

AR A W I 3R 1R 2 rh i U E paE A B AR
AFLIR LR AR IR TN R A5 AT HLIR . I L6 R 1k
Y R A S SRR B T AT A R A



28 O A K R it

2020 4F 55 25 %

JE Ry . Hop &R ORI T R K Y R R
F T A A B A

Arun'"" 4 H 28 W] AE Ry A R I 3R R T
B AR FE b W0 R ARG T B A A A R R
W T DA R AR A AR o B 17 R A R K
G . B AR AR AR R A 4 R Ak e AR
T i LR & BB W T B e 4408 TR T A R
T RN LT
1.2.4 Hi¥sE

KRAEPIEER TR MR AR AR FEL R
BRI A BRI VR RS AT A RO R
AR, I LA BRI 95 5 5 FP Y A A A A%
A FHAE P 1 25, 285 SR 2 W b A0 e v 2 v A K 3 A
Iy BRGRENE r ak F) 303, 77 A1 129. 98 ng/mlL,
FIR A & A > i 5 E M E IR . MY TR R
R A REA KR MR REE R
W2 H LG i) 35
1.2.5 &

KRAEYIEER D& & ZMIEEE, 2 IR
B, V€ F B, B A OB ORI A b A OB S
Selvakumar™ il 5 MR FHHE Y BE R H & A EH
it | Hoy T R I I T S OF R Oy 22 00 2 B K i i AL
o MR oA LR 3 R MR, 0T A AL
P IS PR TE RE W OBEVE  BR AR R R,
A R 0 1 3% TP R A /0 a1 2T A 25T 0 A ARk 4 0
k. (SOD) 2527200

2 KAEYERERLAHESRE

PNE A 25 14Kt A 55 5 R KR s 8 R A
A mI g A A EFY BN A AL 8 HE L
THERES Y 2 R B L B A e A T2y
PRG54 1) B0 H 4500 850 . AR A W T R AR A
FT P 540 B DAL M) P A A2 2857 SR SR B JR 0 R L 1
YA ™ W) 5 At WUE Y T — R Z o0k & L X Bl
ZoutE S SO ) 2 M n AR D S S LR R
1 R R S )

2.1 fERAMME

AR ALY 21 1 A 7 BOR 20 e LA Y5 AT AL
T 510 A 42 TR G 0 ol 30 A0t 5 R A M A= e i A
Wy K W A FRE A0 15 A g 4% e BT 3 AR e AL B
PEST A HLA = dh o FAEFHPLEL AT 232 AR LA

BRI ELIER7/] i SRR I N N v W
RILER - REPORE YA BB A . A LB A

1 B R AL A B 3R o B 2 DL RUE AFAE
AR AR Sy . BRA A P E AT A R £
S5 ) Jo 3 W] 9 95 4 8 AR 25 4 K pH % B Ak
JBT s 38 Ao 98 s A A ke B 0 - 9 T A O R
Yy = B R

2) A A A e 28 2 B2 ) kW P Ko 3
MAEEEAN R AES R G h 5 HE WA A,
fik BT R B9 A LK 359 1 SR AL R L 1 ke
WY E B E S h A £ S, Elizabeth
NG R I SRR BN B () b AR R
“Booster shots”, fiff 4 1€ fy 70 3% A8 ALK, FAR A 5t [
TEF B oh 5 0 R W REE R b A A B
B E R i . Franco 50 ffF 53t 36 W
A URP A 7 202 AR A AR MR T A A
FEARHE A 25 1 A 0 1 A K A 4 TR] st 0 ) A R
Y. A AR A G 2 Rl oA WLER B
il 43 fifE - 98 v AS BE A 0 L 4 WSO ) R S
TR WM 0 T 35 4 . BIF5E e B IR 4 1 A LR Fn
JI& A R T 9 A B R Y JE AL T L R 9 T )
27 iy 2 e = 398 w2 Ak B ) 1) R S i T K A
BT A R R L2 K 3 R v W 2 R R R
FAER PR 43 W 31X TG 1k ) 5 R A2 1E 40 i 4>
2 LA RO AR R R KR TR R
Yy e b B VR FE LA FF 1 — 25 R

DR YIBE R — M pH<4, H&E & ZF/N oy
FAHMIER . T 5% 050 3% UK R 0 A R A A
FERRSF 14 Bl HLRR BB A 8000 il /N 22 4 Dl o L B A
TR B 995 R A5 22 O SRR . 1R O K 28U A 1
AT R » A LR W] 400 i A= 0 R 43 6 B 8 s B 2
B S AP K
2.2 RAUESHMN
2.2.1 g~

RAMYEER & A WM EY . BeA O +
e Ay . Horh i LR TR S R I D AL B IR 2 R
VEIR T L X5 ORIV B e B 119 - 338 G A= ) AR S R B
ABMAEH . RAMYBESAEEHRKETE R
TR TT R, AT GO B W SOR L A LR S5 R
BT WICE A TIES I — SR R E
FRTR . FEWIIN Y LR R R 1 200 H B
W HEAT B3 /N KR 5, 35 5 R A ™ 45 6 R
AN 5. 8 Y0 22. 2%, B FRAEN D F A
M2 ] T T 4% S, b 3 A Ak R g ™ 19, 300 ~
29.9% . SKHEAMFEIRIA 1 2 200 BER B BWAE K
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H T A IR A 245 K A L A M L - 4 B
IR TR B A A &5 7™ T RN T 4 JE Vs L S TR AR
WymE 2 N B A HLBRN A LR 55 B o B — 8 TR
ZoPRES REA R E LM pHL I EET
(I 5E e B A A ) T 3R e AT 280 - 4 b A
W VBRSO HILJT Y, DA 2l - g AR Tk T, 42
T T AR R R i+
SIS B A g v MBSO B I, AR R E IR LR
P, B NARIR . A& R WY A B AT %
A A AR 0 19 25 8 A 28085 n = B8 v 3% 43 B L T
JE B AR R R B 1 ¢ 800,
2.2.3 MypAEK

A FIAE P 18 25 TV S W AR TR 8 0 T 4 38 i
Jit TR b E S 2 AR I TAACEK
2) CTK(H 14354 %) .GA(FREZ) M ABA(Fi 7%
W) B AR SR EAE A TR AERK. W
HEAFEN e A R ) T R e T O L, 25 R R
1+ 750 i BV RE o BRAUAY A2 4 S 3 5, 7= 1 39
PN e 200 R e 5 vk B R 0 SR Al PR R
Y2 BB A SR = 32 4 i POD Gt S 46 9 i) Al
SOD 2535 P, M H2 S A 4 Y piasi v . B3R 0
A AR ) 1 3% W i T A A B TE L B W AR e R
Ko P m b B e & i R R OR G ERE L N
M HERAE A K, W SO S IR 25 R 5
KRS BRAH L o A FRE W) 19 2R RE A1 10 A% AT A A L 1
TR AR, 4 g i 3R i S R R AL O R R S
R YEE R Y R e C R . AR T
I I ) 555 32 W RE AT A4 v T A A R L T AR
UL R v AR R W .
2.2.4 BJRb X

REERANR Y R pH7E 4 £ 4. X2
M TR E & K& LR E %A &5 AW, ol A
PR A AL T BRI A AR & pHL 40 i H A A L
AR AR B, AR IR W R AR AR K B
i o e 2 i il % kS B 40 R L R e G G R A
W8l . BLAb, o8 28 45 A W I 3R X s B B VA AT 1
e BN TE IR R OE S € SR -5 T
(R BT 5 2 W A I ) T2 253 3 922 ol o 5 9k 55 Oy =X AT

S REE VINTES SN S ELEL 7] SO a9\
B 7R 25 0 R 3 i i 0 B R AR 4 ) 3k )
85.6%.79. 2% M1 82. 55% 1, T i Wi 25 Kk B
B T R 204 FH AR ) 18 28 X6 A 1 i il A 5 i
BEAMER L FET- R4 5 ik 772,652 67% ., i
A 2 RVR S A FH AR ) I % 35 G 97 K IR B A 5 DU A
H AR PR 2 d 5 30 e B4 50k 3.0 AT 2. 2 em
B — Rl BRI R AR T
GR AT ISR SR A F A 4 T 2R T A K R TR A T8 it
BRI B AT IR . B AR &
Jiti 5 B VR A ) R TR VR AT A A ) A AR SR R L
U B 255

Zi b AR ALY B R N B A I Re R TR
FH AR P 1 25 v (0 AT BILIR B A a5 1 20 o i 5 A R %
A 2 FIVE 28 55 ELAT R R 0K R U R A 5 B A
14 A A ) T 2% % SR B IR A . PR FEAR
Az = b TR R R AR 2 TR 2 HORURI 7 A L
B BV A 35 B 2SR N S BT R
P Bi e iE
2.2.5 BIKELEZITHE

9 R R B 5 DN - 11 B U ) N NG W 1 F - $7
e b n S BOR e A E & R AR . ARk, T E
& ) R bR A BT ) 2 DL AS T b A Ok R
&)@ IE AP EE R R UE . BT R E R Y
R A - 98 o 4 T R R . R A A 1 24 b Bl
YR, AT PR E 4R MAE., AEE
SELOURIR T 2 WA W it A ) R ) T 2R Ttk R IK R K
RS R, TOCERSE R A oY 4 SR 2 B N
AL 119 95 30 LIRS TP 4 R B i (R LBY VAR LR TR
K AT GB 2762-2012 U g i, (0 LB A
AR FiE— B A .
2.2.6 ®EFRFK

TG B J A IR O TR 1Y A RTE R, H R R OK R TS
KEZRPE, H COD (b2 HR B B m HE &
KEMBEMEA, A S BOKK S HHEE
FAb, XS AE YA F L BT B K UE AT 6 LA B
¥ 5% 2 WA A FH Al 40 1 38 635 7K R TG 2 75 10 1) Ak L
AW FEROR . Fazna 55 (055 K& BLA FARE W) 2 3%
A3 27 d S RESE A R BR BOK T & A B, B TDS
CH ik A T RO BOD (A 4k 75 4 #) il COD 4§ b
PRI TRk, Fu S50 B 58 0 UE B AR FH A A7) 1
EAA KRR K PR A B, Rasit %815
FEHAR FH A W) T 3 RE A S50 25 BR A R IR K H ik IR
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72 F196 h [ REA AT Sh A WE L S5 R R AT
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2 TR 50 4= W A . B 58 ML L TRV 1Y B A R L GA B)

(a) J5YLf /KK Polluted water

99. 35% 1 91.30% .
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&1 AT, K i FH A I AR 24 2 AN AT R S 1 Rk &
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P LA LTS BRAR - SR A I AR 3G 0 1 g
it % M B AR A MR 7 AL AR AR R L RRE 1
BB RGE XA T4 E AR L FR G b (e 4 -
YR RS RGN R Ve R 2R Bh Ak AT R 22
KE,
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& KR {dERE
(b) VKA Clean water
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Fig. 1 Schematic diagram of the influence of pesticide, fertilizer and

plant jiaosu for agriculture on farmland system
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