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Table 1. Summary of carbon sources and nutrient elements in different culture medium
Culture Nutrient elements
Carbon source .
medium N p K Ca Mg S Fe Mn Cu Zn Mo CI B Na
Sucrose SH - - - — - - - - - — — _ _ _
LGI-P - + + + + + + - — - + + — —
HXN e
SNX e + + + — - — — + + - +
DL-malic acid Mal - - - - - - - _ _ — _ _ _ _
INFb - 4+ + + + + + + + + + + + +
NFb - 4+ + + + + + + - - + + — +
Mannitol Ashby -+ + + + + - - - - - + - +
Glucose DYGS + - - - + + - - - - — — _ _
Glucose, citric acid, gluconic acid DF -+ + - + + + + + + + — + +

+/—: represents with or without the nutrient element in given culture medium, respectively.

http://journals.im.ac.cn/actamicrocn



568

Mingjia Li et al. | Acta Microbiologica Sinica, 2021, 61(3)

WREE, (HHX B 0 ) 5 S R SR R i
WEFEAE N B-1,2- MR R AEM AR R AHDY Y s 35 3 o
fEfeEfid C IR, RUEY SRR C 4,
I sl — B 52 A% HL ™ ke 0 B A 0 i 9 45 AL A
(catabolite repression control, CRC), 4L C J&
AR, WAV 2R CRC, FIHHEA-D C ¥
PENBEIED, Pt FEdeme A AT C IR FRE
HAT @M, G diazotrophicus VAT, C JEE [
RRE ) dncoi , MERERE | A AR R B0 By C
IR T G diazotrophicus WA 1K 28501 L AE RS
AR C IERTE R kT L, C PR
BN A AR RS L AR RS IR Ay
W, RET NI R Y LB AR A BRI, 0
HREDRA [ 0 B S L BRI 5 R0 A 7 1 ) 3=
HEZ—

3 BKeBEAWNRRERE RN

WEE A T A= BRI R, RPN
PRICHTH TR B SR, KB — e i i i
REMIAR (R T, 73 B el ald AT )RS R A0 200 1] it
P 2 O (BT R A S50 R |
RACHAAT, AR T R IERE AR e A T Ret
F8 43200 BT T R 7 IV 11 P T A7 1 25 e 2
VAR AR A B B o0 br, A EEE s B,
A [ R P DL S AR SR ik, WH RERR R
DI B MUY 0 12 e i A T AR AR N, A R
AL IR OFE VA TRV ¢ iR AL i
P AR AR

MARBEHLE 08T, S—, MR R IBZHE
SRR OB SR AR R R , IR RS R A
I R T PO SR, 8 20 A e DU MR 2 sl AR i R 1

actamicro@im.ac.cn

RATRALAR YA, [R) i) SR 4R 4 ] EURAE ) 2 )
WY BT, B HUES A2,
W R YR IS5 55 =, AERRA A
AFLE VI BRI RGE, 43 Mh BRI R 5~ X A 5
AR B BA IR, BHE R B RN A
W R R VI B RS, (HAAAAEw s, n
G diazotrophicus Pal 5 FAEAE IV B3I R 402440
N. amazonense strain CBAmMC HA Z i N-F
WA SEER, X S PR n] R AE [ 20 A 1= e ad R vk
PRSI AAR U ARS8 R A 5 2
A RE AL [ R R AE AR AR, R0 A 5]
D00 ) 0 D L 0 200 N L R B IR O i TR )
ik, T R R R R 2B (LPS) . LA 2
(EPS)FIKIBESFE 251, SEid W BT L], 12
AP B o i DR R, RAE AU
PRAY LPS B EPS 5 MU CHYIE [, 22 i) 17 b
RIEYRIESE, BIWISEHER LPS B EPS j25:4
1] 260 P B T A ) AR SR B B T AR R 9 B 75
=2,

4 BKeBEREHNRTAA

TP AR R, IARAREY T
“YNEIE R B S BOTRE TR AR . V2 WS GE
WESE T AR AR AR, BAE R T E ERR
BIt. BRAMAWER T HA R AR TI5,
R, PUbt ., PURSEERIE D Wik, 4%
PR T AR Refe A AR I, SRR
i, SEHG T AR T A5 A B
4.1 BRaEREE RS

B M ARIN, BFERES TARARHEY)
FRRBRE 1-D. A PN FIER P00 E



ZERE | MEYR, 2021, 61(3)

569

III: Nutrient activation

- /" 2.9 o
DA
S 3
f ey ‘;‘?t{.

11: Nitrogen fixation

3‘5§;;;34§g%r

Plant-associated N,-fixing bacteria

I: Growth-promoting

Pathogenic microorganism

E 1. HEYMKSERRMINGERR

Figure 1.

A T RO T RE USRI DTk, R A P
AP RERR AR KR BT 60%MI %A, L840
P AT 3k 80%>7, BRI A AR, T LIRS
TR RS &, WA RN . Enterobacter sp. R4
TR, BHAST RIS T 17.9%, HY4F
180 kg JR % /ha®!; Raoultella sp. Ttk LO3 4% H
REANET, HA S RIS T 171.5%Y; B. gladioli
MIEEHRE 155 d J&, HEEAY P28 66%,
I UM R Rk A AT T R
EAWMEENER, ZFHAE RS T
22.3-42.4 t/hal"),

XA [ R0 1 T R A a7 31— R 40 W S
FEER. B, ®SHE NifHDK YER AL
S, TR 0 2 3 3k S P £ /7
B2 Ay I AR EA T IR AR PST il aod s o A R

Functional studies of plant associated nitrogen fixing bacteria.
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Current progress on the associative nitrogen fixation in
sugarcane and its application potentials

Mingjia Li, Ran Liu, Yongjia Zhong, Xinxin Li"

Root Biology Center/College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002,
Fujian Province, China

Abstract: The introduction of chemical nitrogen fertilizer has greatly increased the crop yield. However, the
excessive fertilization or improper fertilizer use will cause severe damage to the agro-ecology system.
Understanding characteristics of plants and seeking alternative nitrogen (N) sources are crucial to reduce the use of
fertilizer and increase nutrient efficiency. The biological nitrogen fixation established between plants and
microorganisms can provide a large amount of clean N sources for the host, which plays an irreplaceable role in
agricultural production. Here, we take sugarcane as an example to summarize the progresses of the associative N,
fixation, including the discovery, screening, infection mechanisms and functional study of plant-associated
N,-fixing bacteria, and the application of the mixed inoculations with diazotrophic bacteria in sugarcane
production. We predict that these will provide theoretical basis and reference value for improvement of nutrient
efficiency and promotion of biological nitrogen fixation in agricultural production.

Keywords: associative nitrogen fixation, nitrogen-fixing bacteria, sugarcane, reducing fertilization while increasing

efficiency, eco-agriculture
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