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Research progress on the mechanism of root exudates in response to
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Abstract Root exudates are substances secreted or released by different parts of the root system into the
surrounding media during plant growth. It is an important medium for information interchange between plants
and the soil and is a mechanism by which plants adapt to external environmental changes during long-term
evolution and growth. However, for a long time, our knowledge of root exudates is still very limited and lacks
advanced mechanism-based analysis. This manuscript summarizes the existing research on the composition
and production mechanism of root exudates and the progress in elucidating the mechanism underlying the
response of root exudates to abiotic stresses such as salt-alkali and drought stress, nutrient starvation, metal
stress, and greenhouse effects (CO, and temperature stress). Research has shown that various abiotic stresses
can change the composition and content of root exudates and induce plants to secrete a large amount of
substances into the rhizosphere microenvironment to resist stress. Different types of stress stimulate plants to
secrete specific substances, including carbohydrates, amino acids, organic acids, and flavonoids. Among these,
the organic acids in root exudates are particularly sensitive to environmental stress, and different plants respond
differently to the same environmental stress factor. Finally, research prospects in this field include paying
attention to the in-depth study of experimental methods, research on root exudates in the field of allelopathy,
and the coordinate effect of compound stress factors on root exudates. This study aimed to provide a scientific
basis to clarify the physiological functions and ecological effects of plant root exudates and to explore the
mechanism of plant response to abiotic stresses.
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g5 b, AR R I R B RTES PERE DL SO MLER a0 3 SRR AT TR
R i S5 A AL P

2.3.3 iR, thihE £ (Pb) fpiath 5 I AR R i) A
WM. PREAT I T Pola X B R = K (Sedum
alfrediiy 1R &5 WPIISEI. RKILFLRR . SR AR A Lok &5
A RE X — 2 TR AR R, AR SCAR R 4 R R a1
FEACH AZTFER A L X TCATE s K Mg, -+/\ B Al —+—
Fe S5 T RE YA — o T ELTE R, 5 3A SRR & A e
AR BRI, 25 b, X = BRI AR AR R 73
JRE BN TANER. B RIEBR A, 5 Bh TR m
WIAE B 4 B AT BT 32 0 KB R W 5t P X
XM (Melaleuca alternifolia) )52k L, Hy G &2 o 4r
AR WAT VLR K5 &, (X A 2R i AN 2 3%, 7660

mg/kgHi A B, A HUER B B EE T BERE n2 pg®”. HAN, f g
%5 (Houttuynia cordata Thun.) ZEPbl ~, 8 R/
WUR Z FEBR AN AR R 2, 0 WA W 3 0. fEHIRE N
600 mg/Litf, R AR W) rh & 5L % 7L $)1.26 mglg, AXf
63.921%; fEHIRIE 200 mg/Li, #2534 pmT v 1k b 25
FIA$02.22 mglg, NNTIRI2.880%; 3R A R 443
). CEATINE N HLER . 2 R BR AN n] ¥ W a0 A 25 B AR fk
A0 JR B T A 0 —BiE S LA DR, REIAR R Ak
SEBEL K R S5 R B A TR B s i A0 M, JF B MR 2 &
T Ey 2R ) s M 10 - A2 R 288 2 e A DA S

Uk b, fEXHE (W) 54 LIRS SRR, FR
(Brassica juncea) Xl Wi &5 HR & - il b A HLER 1)
T BT OG, IX LA HLER T LAY I A TE 3 RRORL ) AR
W, Al 5 B R, R i 3R AT HLIR SRR A7 B R
FZW) o, PR & = LT = 20015, Wi FAF B8 e, e
AR 2 R TR AR BRI I 0. 3 R TS Bl S G I 3R A T
— IR B AT A3 10,
2.4 RE5CO.ME

DL 2 T v A C O U P 19 0 > 1= TEARRAE 1) 42 BRAE Ak % A=
BRGAGEENTW, Hai 2 B0, MR R0y
TR BIRIEFE 3 A 5 /. i P AR AR el T R LA RZ e A A (R
WP I LA Bl % 1 S5 v 22 AR BRI AR, R AR R 4 W P i
WG EWMAREYW. G RREKEE )R (Cucumis
sativus) 4 A K BB IR B2 733 L 25/20 “CH i 5)30/25
°C, Al LU I SR R I A LR 1A B, AR R
ARK H R RIAF R LS. JEHEHE BT, miRRmEAE
B I A LR B FH oy W 28, RT3 B A B v ) R
O S 45, #4% (Fragaria x ananassa Duch.) 1 243 W4
R SR I B 7E5-10 “CRTLL7E20-30 °CHY /512920%, X /&
AT Ay T FEE 52 V0 200 PR PRI R AR B 3838 R R R TR, 5 O
ROV WIR AR, AR T4 R R R AR I ST, 2R
YA N O8I 9B R 22 X b (Solanum lycopersicum)
R 2243 WA 400 RV B B0 1R A L 2 A B PO AR 2R o B
B T R R, GBI 22 W) 22 B2 0 WA TR IR S TR R R F e
IR HIEWR 2 A BE WLER /i ROk, BB 2, TRl
SR A VER, R R A WME S T RAE IR, TEILAR
PR B BREEIR Sy, bR R R A K TP IR (Robinia
pseudoacacia) IIHH A K B 2 18 0 1R &R 43
YR HLBR K 430, 35 BN 7765, X UL HLBR K 43l
S NS BRI R, I8 5 22 B i IR s p s o
2, (R PETHR BN, MR R 5 2 B nAT LR 1) 4y
AR DA R 43 A R A JFL3E L 190 455 5% A1

Fhk, KA COLMKE Tt m] DL— 8 72 2 39 A AR &R
Gy UL i, RS AR AW I T 52 1. — SR,
C O 5 1) T 51 AN 5 W I 85 A A AL B A I8 HE 236, (HL =388
RHRAR R R AR &, XA REHE TR RAD =30 8
AL T COLMK P T i 22 (AR J i ) VT L R R
VR 1552 2 1 A1 T 32 40 S 3 T 47 %o 111%H116%, {H % & 5
i RS SR R () IR 3 R 8 i

R IZECOMT N, /NE (Triticum aestivum) 1R 2 53k
YRR B SR R R AT HLER o Sl b e R
#145.7%; 63.2%, 40.0%, 89.5%. {HXFHL R 7 s AT i
PERE S B, RIS 2, COKEMT & & m
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AR AARE T W) I T BUR R 7 W 4 A B R AR U
B TNE AR R Y B, SRR X CO M ™. thg i
FAEH, CON K (Hordeum vulgare) R 273 ik (1) 5% Wil
B8 5 7 WA R T AT B 22 5. (825K B, R R i
FIKINa f- R fase, 22, KNa i 5. [l KRR
COL M TP BRI 39% 1 B F143% (¥ T & b R4 e
1 FHB0 I R S 7= P10 93 A 52 B COLKR JE I BE IR, S 8UR R0 il
o A A SRR A R FET®. JohanssonZE TSt R, 5
K E CO, (15.63 x 10 mol/L) #HEL, Bk EICO, (31.25
x 10 mol/L) Al #2 = KM 7544 (Pinus sylvestris) 12 2 73 i)
TR, LN TR SR IN120%-160%, % 51 3%
250%, AR IE S BEIE N130%-270%, 1 L6 43 W55 1) 38 &
THFEIRECO, FEY-H T R G H CRIA ZCEB I, {5
UFE R CO M, 2k b, FEECO, R, KL MR R4
A PLER . v VAR R R I & B a1, A A A
PR & e R AER A0 IR E S COL M & 1E X HE AR & 73
WIRE RS IR R D, B TSI,

3 it

Zi LRk, B AR AR E R LSO R AR 2R 7 M )
AN i, SR 2 WK R W B AR PR RO 58 LLAR
ML hIE . YR R W) 2 WK BN AR R DL
T AL G W S5 R AR i SRR R B A LR ) AN
WA 2> — e R LA AE TR E T, AR Ry
(A FUBR AR AL BN 8.3, o 70 WA € IO AU Mt E L UL
BE SR IR R e m DL R BRI, ShEk SR
RPN IR A SRR AR E B ) 3, R A )
W, R D (2 2E 0 6 20 9k ML AR AR M P A DLIR L (3
R W2 ATVA TR B SR 0 o e AR PSRN B B AR A R OE
IS < J FHp 6 5 e i ol X S AR AR AR 20 A W v B LR 23
BRI WA IG NN AE R CO, . K AR R 7 i h A Hl
R ATVETERE . EEIR 1S BN, A A T R A
BT BMEZ, ER-IREETHE T, A A
AN s AR 2R 50 A4 o JE AAT WL oS A 58 JHp A 5 o UK.

4 R 2

TR 25 73 WA D) REL YY) IR0 308 855 s 7 T A 4 A 1)
YRR, — 77T e vy DU 1 SO AR B BLAL AR 22 P T 2
ARSI, SRR RN IR I RE T e BERE Y A
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