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Abstract:  Objective  The objective of this study is to determine the ammount of wheat endophytic diazotrophs and screen
for ACC (1-aminocyclopropane-1-carboxylate) deaminase activity from the diazotrophs, determine the phylogenetic and classific
position of selected strains and prepare strains for microbial fertilizer production. ~Method  Surface sterilization and nitrogen-free
medium were used to isolate diazotroph and ACC was used as sole nitrogen source to screen strains with ACC deaminase activity.
Nitrogenase activity was determined with acetylene reduction assay. 16S rDNA was amplified with PCR and analysed with MEGA
software. Strain identification was carried out based on the morphology, physiology, biochemical test results and 16S rDNA analysis.

Result  The ammount of endophytic diazotrophs at jointing stage of wheat was (0.2-17.8)x10° cfu-g” fresh weight. Sixty
endophytic diazotrophs with nitrogenase activity ranging 1-36 nmol C,Hy/h-mg protein were isolated from wheat. Nine of the 60
endophytic diazotrophs were ACC deaminase positive, the range of enzyme activity is 0.87-9.32 pmol a-ketobutryric acid/h-mg
protein. New isolate 9136 with nitrogenase activity 1.82 nmol C,H,/h'mg protein and ACC deaminase activity 9.32 pmol
a-ketobutryric acid/h'mg protein was identified as Pseudomonas sp.. ~ Conclusion ~ About 10° cfu-g” (fresh weight) endophytic
diazotrophs naturally colonized field grown wheat, some of these endophytic diazotrophs could produce ACC deaminase. A few
strains showed relatively high ACC deaminase activity, and they might play a role in crop resistance to enviromental stress.
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ADF ADF cfu-g’
ACC 160-1 160-2
ACC 02—2.2 >=10’ cfug’ 161-1
1.5 ACC 161-2 13.2—17.8 >=<10° cfu-g”
Honma 4 S5mL 2
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30 24—48h 4 8000 r/min 10 min CCM
15 mL (NH4),SO; DF
2 24 mL ADF
30 24 h 0.1 1
mol-L ' Tris-HCl pH7.6 2 Table 1 Ammqunt of wheat endophytic nitrogen-fixing
bacteria
3 EP -20
1 mL 0.1 mol-L"' Tris-HCl pH 7.6 Sample  Medium Result (10° cfurg’ )
12 000 r/min 5 min 600 pL 0.1 160-1 ccM CCM medium 2.2+0.52
mol-L" Tris-HCI pH 8.5 30 uL Nitrogen free medium 2.1x0.3a
30s 100 pL 4 160-2 ccM CCM medium 0.9+0.2a
ACC Nitrogen free medium 0.2+0.1a
200 uL 0.5 mol-'L"ACC 20 uL 161-1  CCM CCM medium 13.242.8b
30 15 min 1 mL 0.56 Nitrogen free medium 13.5+2.4b
mol-L™! HCI 12 000 r/min 5 min 1612 CCM CCM medium 17.844.6b
1 mL 800 uL 0.56 mol-L' HCl 300 uL 0.2% Nitrogen free medium 16.5+2.4b
2,4- 2 mol-L"'HCI 30 P=0.05
30 min 2 mL 2 mol-L"'NaOH 540 nm givlelerem lowercase in the same column mean significant differences at 5%
a-
ACC 2.2 ACC
ACC a-
pmol oa- /h'mg 60
1—36 nmol C,Hs/h-mg
3 9 ACC 2 9136
1.6 1.82 nmol C,Hy/h-mg ACC
9.32 umol a- /h'mg
() (el 2.3 9136
1.7 16S rDNA 9136 ACC
16S rDNA PCR
[11] EzTaxon NCBI
Mega 2.3.1 9136
2 1.0 pm><  2.0—2.5
2.1 pm 3
2 2 4 2.3.2 16S rDNA 9136
3 6 16S rDNA 1.5 kb |
1 EzTaxon  NCBI 16S rDNA
0.2—17.8 10’ 9136
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Table 2 Nitrogenase and ACC deaminase activity of endophytic nitrogen-fixing bacteria
ACC
Strain Sample Nitrogenase activity (nmol C;Hs/h'mg )  ACC deaminase activity (pmol a- /h'mg )
9101 160-1 1.22
9102 160-1 1.16
9103 160-1 0.93
9104 160-1 12.68 7.24
9105 160-1 8.06
9106 160-1 30.24
9107 160-1 0.97
9108 160-1 8.32
9109 160-1 11.98
9110 160-1 1.58
9111 160-1 0.65
9112 160-1 1.72
9113 160-1 1.01
9114 160-1 2.57
9115 160-2 15.52
9116 160-2 8.45
9117 160-2 8.18
9118 160-2 9.04
9119 160-2 2.07
9120 160-2 5.63
9121 160-2 1.57
9122 160-2 6.43
9123 160-2 7.60
9124 160-2 14.02
9125 160-2 7.62
9126 160-2 36.42
9127 160-2 4.23
9128 160-2 18.62
9129 160-2 7.60
9130 160-2 3.62
9131 160-2 5.16
9132 160-2 7.74
9133 160-2 16.63
9134 161-1 1.38
9135 161-1 0.95
9136 161-1 1.82 9.32
9137 161-1 0.90
9138 161-1 1.59 3.83

9141 161-1 0.49
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2 Continuned Table 2
ACC
Strain Sample Nitrogenase activity (nmol C;Hs/h'mg )  ACC deaminase activity (umol a- /h'mg )
9143 161-1 3.23
9144 161-1 0.30 6.50
9145 161-1 0.63
9147 161-2 1.03 7.87
9148 161-2 13.53
9149 161-2 13.31 0.87
9150 161-2 3.15
9151 161-2 1.05
9152 161-2 0.33
9153 161-2 25.29
9154 161-2 9.91
9155 161-2 17.20
9156 161-2 15.88
9157 161-2 6.74
9158 161-2 12.62 3.96
9159 161-2 4.90 6.86
9160 161-2 18.63
9161 161-2 1.06 5.50
9162 161-2 8.05
9163 161-2 16.4
9164 161-2 8.02
3 9136
Table 3 Physiological and chemical characteristics of strain 9136
Physiological and chemical characteristics Result Physiological and chemical characteristics Result

VP

pH5.7

0.001%

Catalase reaction
VP test
Idol test
Gelaune liquefaction
Starch hydrolization
Lecithinase test
Nitrate reduction
Methyl red test
Litmus milk
Citrate test
Phenylalanine deaminase
Dihydroxyacetone test
Gas production on glucose
Growth at pH5.7

Lysozyme test

Sugar fermentation

D+ D+glucose

D+ D+ sucrose

D+ D+lactose

D+ D+ galactose

D+ D+ribose

L+ L+arabinose

D+ D+fructose

D+ D+ mannitol

D+ D+sorbitol

D+ D+ maltose

D+ D+cellobiose
Glycerol

2% NaCl

cc 33 «

”: Positive;

”: Negative
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ATCC49054" (GenBank: EU391388) ['7]

kilonensis 520-20" (GenBank: AJ292426) [

1.5kb
99.14 99.08
16S rDNA
Bergey's Manual of Systematic Bacteriology %
9136
Pseudomonas sp. 16S rDNA 2
M DNA marker CK 1 9136 9136 o8
M: DNA marker; CK: Negative control; 1: Strain 9136
1 9136 165 rDNA 3
Fig. 1 16S rDNA electrophoresis of strain 9136
93 |— P. frederiksbergensis JAJ28" (AJ249382)
56 P. mandelii CIP105273T (AF058286)
27 L P lini CFBPS737" (AY035996)
P. migulae CIP105470" (AF074383)
4 P. veronii CIP104663" (AF064460)
33 I— P. arsenicoxydans VC-1" (FN645213)
P. mediterranea CFBP5447" (AF386080)
28 [ P chlororaphis subsp. chlororaphis DSM50083" (276673)
FEL P. chlororaphis subsp. aurantiaca NCBI10068" (DQ682655)
8 P. kilonensis 520-207 (AJ292426)
|_— P. corrugata ATCC29736" (D84012)
0 0 P. thivervalensis CFBP112617 (AF100323)
P P. brassicacearum subsp. brassicacearum DBK11" (AF100321)
6? i P. brassicacearum subsp. neoaurantiaca ATCC49054" (EU391388)
991 9136
—
0.001
2 9136

Fig. 2 Phylogenetic tree of strain 9136 and homological species

[21]

7.94><10" cfu-g’
2.57>10° cfu-g™ ]

Pseudomonas brassicacearum subsp. neoaurantiaca

99.15 Pseudomonas thivervalensis
CFBP11261" (GenBank: AF100323)"®  Pseudomonas
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40%  42% B
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5. 22] ACC 9.32 pumol a- /h'mg
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