541 B3 6 ) K A P A 3 4 Vol.41, No.6
2021 4F 12 H Bulletin of Soil and Water Conservation Dec., 2021

HFMRBD WYL REEBE T AREDIH
BB, E W, WRELE B, F B, WER, R#E

(P AR R IR S5 BRE RN 222 e /TL A TR A ) R SS9 M At 210095)

OE: AW W4 E e A ok Rk A2 b i VR AL 4307 35 2 RBGE AR R I W) 1 41 5y 22 5
W 4 A S R EE 1 AR AL A L HE — 20 kT o R BRI R . [ vk LARR AR 25 5 A0 B AR IR E A
R, % 48 2 R 19 AR 3R 43 S R AT 6 B A T, F X FEAR R 40 W 0 AE T itk W B ok ) ik
R B W B U8 5 M L B BSR4 Ak, DT R G M B AR R AW A 5T SR R R AL
(455 ] 23R BR 138 h & 05 (2.343 X 10 ° g/ke) A BE (4.235X 10 * g/kg) HEME(2.670X10° g/kg)
5y R R AR PR 30 9.28,1.52 A 2.43 5. MG FARBR 5 AEARBR b 19 SE0E & A7 7E W M 22 5 (p<€0.05),
HARBR b & A AERBR Y 12.02 £%, 457 8030 A A7 USRS CRE S =08 | 78 1L Dol A s S 100 |, T ol 22
ARG DU IR SR BRSSO A AR R I I A AR B T TR A DR LB LT LR, Al
A3 BEOHE T N B A FLRE S Ay S A R R (15 N VIR TS B R L 2- R 24 U R T R
(D-9-T /\BRWBERE TR TS BESEBR 450 . DOREMEAR R 0104 CUn AR RS M 7S e T\ BE IR 55 S AR
B fof A 4 R VR R RT3 37 0 3 1 [ s 66 25 = AR s 1 8 v ol 2 4 000 W 2 B I (p<C0.05) , HHERE )
TR AR T aE HHE(p<<0.05)  FLAH 4 R AR E - HERY 1.95 T 1.6 £ . 25 E AR B A 1A )  p LA
LY AEMRBRIY 1.69 A 1.50 fi5 RS PR CEIE W] IR S B ) JRAF R T DI G A E 90%, +
YA 25 W BE (Actinobacteria Fl Acidobacteria) PFIXT = B I 25 B8 0 (p<<0.05) , R WG R4 . Bbsb,
B AR BRREE 19 4 W) (T 7S e RIS bl T IR i AR AL T RUE W REVE 5 . BR T AL A
A, e VI8 AR T | TN Rl R 0 M B R (p<C0.05) , LR L W R B 4R 1.83,1.88 1 3.30 1%,
(4518 ] Pl 3205 3l S AR PR A0 WA 3 o B0 Sk W V% 45 4 5 T 8 384 T + MG 0 o L 6 - k)
T A LR T, 5 R AR B E AT b AR T L A i BB TR NIRRT,

KR A MESWY; HHUR SEEH: MAEYK R LAY

X ERARIRED: A X EHES: 1000-288X(2021)06-0071-11 hESES: S156.4

XESHE: B 20, WEM, FAER ARSI RIS A RHCE LRI K SR REER 2021,
41(6):71-81.DOT1:10.13961/j.cnki.stbeth.2021.06.011; Yang Min, Li Shuai, Cao Huixiang, et al. Microbi-
al mechanism of Helianthus tuberosus root exudates for improving saline-alkali soil[J]. Bulletin of Soil and

Water Conservation, 2021,41(6):71-81.

Microbial Mechanism of Helianthus Tuberosus Root

Exudates for Improving Saline-alkali Soil

Yang Min, Li Shuai, Cao Huixiang, Huang Ting, Li Yuan, Xie Junwei, Zhao Gengmao
(College of Resources and Environmental Sciences/Jiangsu Provincial Key

Laboratory of Marine Biology . Nanjing Agricultural University, Nanjing . Jiangsu 210095, China)

Abstract: [ Objective ] The mechanism of Helianthus tuberosus in the improvement of coastal saline soil was
explored, the compositional differences of root exudates of Helianthus tuberosus and Suaeda salsa was
analyzed, and the changing laws of the soil micro-ecological environment were clarified, in order to provide a
theoretical basis for saline soil improvement. [ Methods] The root exudates of Helianthus tuberosus and
Suaeda salsa were compared and analyzed, and the changes of soil microbial quantity, microbial biomass

carbon and nitrogen, microbial community structure and soil enzyme activity under the action of root exudates

s B #:2021-04-18 &5 B #:2021-06-11

REITIE : WK AW TR PR IR0 5 R 5 A SR BUEH 2L ” (2019 YFD0900702; 2020YFD0900703) 5 [H K H SR Bl 24 3 4 v 25
B4 TH (20191J006) 5 LU AR 4 A 0F & 31X (2019]22Y020614)

FE—1EF 1995, & (UK » LA 1 M T A BB 58 4, R 58 O 1] B IR AE 5% . Email: 2018103011 @njau.edu.cn,

BIWAEE RBFEQ975—) I QU VLA N 80U% , E BN F IR R A S FMEE - Ry E I WF5E . Email: seawater@njau.edu.cn,



72 7K R E %416

were studied, so as to systematically clarify the microbial mechanism of saline soil improvement mediated by
root exudates. [ Results | The rhizosphere soil of Helianthus tuberosus contained fructose (2.343X10° g/kg),
glucose (4.235X10? g/kg), and sucrose (2.67 X10 ° g/kg), which were 9.28, 1.52, 2.43 times of that in
Suaeda salsa rhizosphere soil. The difference between the content of fructose in the rhizosphere and non-
rhizosphere of Helianthus tuberosus was significant (»p<Z0.05), and the content in the rhizosphere was 12.02
times of that in the non-rhizosphere. Helianthus tuberosus soil also contained oligofructose (sucrose triose,
sucrose tetraose and sucrose pentaose), but no fructooligosaccharides were detected in the soil of Suaeda
salsa. In addition to sugars, Helianthus tuberosus root exudates also contained alkanes, phenols, aldehydes,
esters, organic acids, alcohols, ketones, and amides. Its components were more complex than Suaeda salsa
soil and some components were unique to Helianthus tuberosus [1-Chloro-octadecane, n-hexadecanoic acid,
2-methyl-Z-4-tetradecene, dodecone, (Z)-9-octadecyl amide, and hexadecyl phenylpropionate Esters.]J. Functional
root exudates (such as oligofructose, fructose, hexadecane, and octadecanoic acid.) provided carbon source,
nitrogen source and nutrient elements for rhizosphere microorganisms. The number of microorganisms in the
rhizosphere soil of Helianthus tuberosus increased significantly (p<C0.05), and the soil microbial biomass
carbon and nitrogen were significantly higher than that in Suaeda salsa soil (p<<0.05), which were 1.95 and
1.6 times of that in Suaeda salsa soil, and the microbial biomass carbon and nitrogen of Jerusalem artichoke
rhizosphere were about 1.69 times and 1.50 times higher than that in non-rhizosphere soil. And the dominant
flora ( Proteobacteria, Actinomycota, Chloroflexum , Acidobacteria) accounted for 90%. The relative
abundance of soil beneficial bacteria (Actinobacteria and Acidobacteria ) increased significantly, and soil
biological activity was significantly improved. In addition, the unique secretions of Helianthus tuberosus
rhizosphere (hexadecane, and enal.) inhibited the growth of pathogenic bacteria and optimized the microbial
community structure. Except for catalase, the activities of soil urease, invertase and alkaline phosphate were
significantly increased (»<C0.05), and their activities were 1.83 times, 1.88 times and 3.30 times higher than
those in Suaeda salsa soil, respectively. [ Conclusion] After planting Jerusalem artichoke, through the
mediation of rhizosphere exudates, the structure and function of soil microbial community were improved,
soil enzyme activity was increased, and soil biological activity was improved as a whole. Compared with the
native vegetation Suaeda salsa , it reduces the salt content of the soil and plays a role in improving saline soil.
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