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Table I Types and organic compounds of root exudates
o R . S
R Type HHLEA Y Organic compounds
References
[5ZS KA NG VTR N TR O B IR IR R A ORI BRI SRR 5| R UL Invertase, amylase, prote- [14]
Enzymes  ase, phosphatase, nitrate reductase, urease, sulfatase, xylanase, indoleacetic acid oxidase
B BT R AP Al RO 22 20 LR OB A R | R R e SRR ARG L OB SRR Arabinose, (7.17]
Carbohydrates fructose, maltose, galactose, ribose, xylose, glucose, rhamnose, sucrose, fucose, acetylglucosamine, hexose, pentose ’
WAL IVEIR VAR 5o AR AR KA IR KA 22208 MR R PR ERR CEER R
HIERYE R ARERR HER -2 TR B LR & AR Glutamic acid, threonine, alanine, isoleucine, cystine, aspartic acid [9-10]
Amino acids ~ asparagine, serine, proline, arginine, methionine, cysteine, tryptophan, leucine, glycine,y- aminobutyric acid, avanic
acid, ergic acid
FPIER EARIR IR TR T TR R SR FLRR WU TG TR N TR AR O TR BRIIR LSk R ok
H LR 2 2-F IR . T & Citric acid, malic acid, propionic acid, butyric acid, fumaric acid, hydroxyacetic acid, lactic ac- [18-19]
Organic acids  id, maleic acid, glutaric acid, acetic acid, adipic acid, succinic acid, aconitic acid, maleic acid, 2-hydroxypropionic acid,
succinic acid
fg s MR BEARFR FERRRR SRR AEAERR T/ G TR IR L ELSERR Linoleic acid, stearic acid, palmitic acid, linolenic 120]
Fatty acids  acid, arachidic acid, octadecenoic acid, palmitic acid, myristic acid
SRFRIET LR R R (A-FRHER LR AR BTBRIR N FERER R | TR JEULAS R KR 3, 4- — ek
FAE2E Phe- TR DR | RV F L3 A-FR k-3 TR TR  PIAERR 32772 o-Hydroxycoumaric acid, p-hydroxycoumaric
lic acid acid, 4-hydroxyphenylacetic acid, almond acid, ferulic acid, p-hydroxybenzoic acid, eugenoic acid, protocatechuic acid, [17,21]
nolic acids
oneac salicylic acid, 3,4-dihydroxyformic acid, caffeic acid, cinnamic acid, coumarin, 4-hydroxy-3-methoxybenzoic acid, cin-
namic acid, veramarin acid
FES FEEE M ATEER SR LS E KRR E 3R E Celery yellow, quercetin, umbelline, isoflavone, kaempferol, [22-23]
Flavonoids  luteolin, apigenin ’
e S LR TH R S A R ME S 1, 9-28 I 2- T PUREE Stigmasterol, brassinol, sitosterol, cholesterol, 1,9-decane- [24-25]
Sterols diol, 2-tetradecanol .
H R AT B IR IR A KR AR JIUEE IR 72 R p- Aminobenzoic acid, growth hormone, choline, inositol, nicotinic ac- [14.26]
Growth factor id, pantothenic acid ’
%R
P M BRI | SIS | FRIENE Adenine, guanine, uracil [14]
Nucleotide
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Fig.1 Effects of root exudates on soil nitrogen mineralization (modified from the reference [341)
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Fig.2 Effects of root exudates on soil phosphorus activation and crop phosphorus

uptake modified from the reference [40])
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Fig.3 Effects of root exudates on soil iron activation and plant iron absorption (modified from the reference [401)
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Table 2 Effects of different root exudates on plant nutrient uptake

e RIAYEES AL EY PR ZARIEY) ) o 273k
. T VEH Effect .
Root exudates type Organic compounds Donor plant Recipient plant Nutrient ~ Reference
e K 13F B3 5 Pigeon {21t Promote
H5ER Cit d Wheat P 47-48
Fr#iei Citric aci bean, white feather fan bean /M Whea 50.0% [ ]
i%m FEKM . #¥ 5 Broad bean F2k Corn {2t Promote P [49-50]
Malic acid, citric acid
SRR AR . {23 Promote
7. Soyb EXKC P 51
Malic acid, citric acid K Soybean % Com (35.0%~75.0%) s
i by 5 4
. . L i }; ) i
Organic acids W5 Malic acid {23 Promote P [54]
Flue-cured tobacco Flue-cured tobacco
ig&ﬁ}rjﬁ@x . M T Rye bean 5 Rye bean {23 Promote Zn [55]
Oxalic acid, citric acid
2-FRIENIR T R
2-Hyd:oxypropionic acid 1 518 i Inhibit N,P,K [56]
. ’ Flue-cured tobacco Flue-cured tobacco e
succinic acid
1,9-%8 ¥ e S R .
fi W2 Sterols = E; 7K F Rice JK A Rice f£1F Promote NH, -N [19]
1,9-Decanediol
A e
%m?ﬁaé’éﬁﬁﬁi . A RE KE 84 Peanut fiE i Promote 7n,Fe [10]
Malonic acid iron carrier Wheat, oats, barley
IR WA AR R .
ﬁ. Mi Hﬁ%i*ﬁﬁd . Tk Comn AEE Peanut it Promote Fe [47]
Amino acids Deoxymarginic acid
. ﬁﬁ&*ﬂt RM . H>E Beet HI3% Beet {i£3#F Promote N [8]
Glutamic acid, arginine
K .
. ERET ZJfi Ethylene AK# Cassava A6/ Peanut {1k Promote N,P [26]
Growth factor
ES g " . " +
. HI%HE Glucose HSE Beet 5% Beet fi2#t Promote NH, -N [8]
Carbohydrates
s . I 2L = R
5 % Coumarin 41 = Red clover {23 Promote Fe [54]
Red clover
il Inhibit N
(22.3%~51.0%)
N- S E-2-250 4B A Inhibit P
[B7ES f# N-phenyl-2-naphthyl- N 3 (20.1%~38.1%0)
Phenolic acids < PR Pepper . [57]
§ amine, Romaine lettuce {23 Promote
Phthalic acid (4.9%~111%) K
fi¢ ¥ Promote C
“a
(15.5%~38.6%)
XL R .
s ZKEF!W%( . AEE Peanut 16/ Peanut il Inhibit N,P,K [58]
p-Hydroxybenzoic acid
NES N o " " R ]
) : FEFAR Palmyruvic acid LhEA B Potato AR % Potato A7 Inhibit N,P,K [59]
Fatty acids
TR o ST . ) .
hﬁﬂ% x o ™ #% &/ Broad bean /INFZ Wheat fi£i#t Promote N [52]
Flavonoids Soybean isoflavone
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Progress on effects of root exudates on nutrient uptake
and utilization of crops

DU Siyao, FANG Yating, LU Jianwei

College of Resources and Environment ,Huazhong Agricultural University/
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Abstract Root exudates are the main medium of communication between crops and soil , play impor-
tant roles in the activation of nutrients in soil, the nutrient uptake and growth of crops. This article summa-
rized the classification and function of root exudates , and their effects on the activation of nutrients including
nitrogen , phosphorus , potassium and iron in soil, the nutrient absorption and growth of crops to study the re-
lationship between root exudates, crops, soil and microorganisms, and to use different root exudates to
achieve interspecific promotion , improve the utilization rate of natural resources and agricultural productivity.
The different mechanisms of crop response to nutrient stress were discussed. The prospects including
strengthening the identification means of root exudates to realize the in-situ damage-free identification and
analysis of root exudate components, using interdisciplinary knowledge to further reveal the root-soil inter-
face biological interaction process of efficient utilization of crop nutrients mediated by root exudates , focus-
ing on functional localization of target genes and microorganisms that verify that root exudates affect plant
response to biotic and abiotic stresses, using genetic engineering to effectively improve plant health , promot-
ing the process of transforming research results into scientific and technological applications, and applying
beneficial root exudates to practical production via using bionics principle were put forward.

Keywords root exudates ; nutrient activation ; nutrient uptake ; efficient utilization of crop nutrients ; bi-

ological interaction ; nutrient stress
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