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Identification and effect of a nitrogen-fixing bacterium in flue-cured
tobacco rhizosphere
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Abstract: The Azotobacter NOS isolated from flue-cured tobacco rhizosphere is identified as Alcaligenes sp, likely
Alcaligenes faecalis, by using the phylogenetic tree constructed from 16S rRNA gene sequences, its physiological in-
dexes and biochemical reactions. To our knowledge, this is the first report on azotobacter Alcaligenes faecalis in
flue-cured tobacco rhizosphere. Applying to transplanted flue-cured tobacco, the numbers of azotobacter under the
combination of NO5 azotobacter fertilizer (30 kg/ha) and 80% N dosage of the full fertilizer amount (B +80% N)
are 3. 6 times of those of the full N fertilizer (FN) treatment, while the numbers of actinomyces under the combina-
tion treatment are significantly deceased. In addition, compared to the FN, the soil available contents of P, K, Ca,
Cu, Zn, Fe, and Mn in tobacco rhizosphere at the tobacco toping stage under the B +80% N are increased by
2.51%-46.08% . The average contents of N in de-enzyme tobacco leaves at different growth stages under the B +
80% N are higher than those under the FN. These results indicate that the amount of azotobacter and availability of
mineral elements are enhanced by using azotobacter fertilizer in flue-cured tobacco production when N dosage is
reduced moderately.
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Table 1 Identification of azotobacter NO5 using the GNI + of VITEK system

L5 No. 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

iH tem DP3 OFG GC ACE ESC PLI

#E5 Result - - + - - - +

URE CIT MAL TDA PXB LAC MLT MAN XYL RAF

+ - - - - - - - -

L= No. 17 18 19 20 21 22 23

24 25 26 27 28 29 30 31

BiH tem SOR SUC

2558 Result - + - - - - -

INO ADO COU H,S ONP RHA ARA GLU ARG LYS ORN OXI TLA

H(Note) : + —HK 8K M FH: Growth or positive reaction; — —F/n A K88 5 W BAPE Not growth or negative reaction. DP3—=5# San-
lvxing; OFG—A3j %8 A 4k Glucose(oxidative) ; GC—PHM: 4= K424 Growth control; ACE—Z. L& Acetamide; ESC—-L M1 (L R ) Esculin;
PLI—/E##% FR 5 £ Plant indican; URE—JRZE Urea; CIT—H#xPREL Citrate; MAL—PJ — &R Malonate; TDA—ZE N &/ Phenylalanine; PXB—%
FHE E B Polymyxin B; LAC—3| B Lactose; MLT—2 278 Maltose; MAN—T B E5 Mannitol; XYL—/ARB¥ Xylose; RAF—F4# Raffinose; SOR—
LAY Sorbitol ; SUC—JEHH Sucrose; INO—HJLE Inositol; ADO—{ill4: 3545 Adonitol; COU—7& G R p-Coumaric; H, S—Hi{b S ; ONP—B 23,
B F ONPG; RHA— R 245 Rhamnose; ARA—PB iz /() 4# Arabinose; GLU—%j%j#H & %% Glucose( Fermentative) ; ARG—¥5 22 Arginine; LYS—
SR Lysine; ORN— B8 Omithine; OXI—4{LE§ Oxidase; TLA—10% F.5% 10% lactose.
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Alcaligenes xylosoxidans F (AJ491845)
Alcaligenes faecalis 5659- H (AJ509012)

80 | Achromobacter piechaudii® (AB010841)

NO5

1 ZET 16S rDNA EFEF 5, El & E NO5 i Neighbour-joining % Z it L%
Fig.1 Phylogenetic tree based on 16S rDNA sequences showing the position of azotobacter NO5
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Fig.2 Effects of the azotobacter fertilization on microbes numbers in rhizosphere at different growth stages of tobacco

[ ¥ (Note) : RS—HIHHA Resettling stage; FS—HF 1M Fast growing stage; BS—P3E ] Budding stage; TS—I[EI T} Toping stage. ]
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Table 2 Effects of the azotobacter fertilization on availabilities of mineral elements in

rhizosphere soil at tobacco toping stage

P K

Ca Mg

] 28 ARE gmun 28 ARE mun 2R AUE
AC  Availability FC AC
(%) (mg/kg) (%)

Treatment ~ FC AC  Availabiliy FC

(mg/kg) (%) (mg/kg)

HEt &R OANS  Auhk
Availability ~ FC AC  Availability
(mg/kg) (%)

FN 740.1 9.5 1.28  19500.2 59.7 2310.3 1258.1 54.46 8970.3 78.1 0.87
B+80%N 790.3 13.3 1.68* 16200.1 58.5 0.36" 2130.2 1193.2 56.02 8810.1 69.6 0.79
P K Ca Mg

ib¥ 28 AYE gyn 2 BYE gyn 28 BRE
AC  Availability FC AC
(%)

Treatment  FC AC  Availability FC

(mg/kg) (%) (mg/kg)

A 2R OAEE mad
Availability FC AC  Availability

(mg/kg) (%) (mg/kg) (%)

FN 57.7 3.0 5.18 154.4 1.5

B+80%N 38.1 2.9 7.57* 1383 1.4

0.96
0.98

29396.4 74.3 0.25 787.6 45.9 5.82
29137.2 84.0 0.29 820.2 54.4 6.63"

1 (Note) ; FC—Full content; AC—Available content; * —P <0.05.
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