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Effects of two hydrogen-oxidizing bacterial (zw-17, zw-35)
on Pak choi growth under heavy metal stress

ZHOU Xiao-Lun, NIU Li-Ying. ZHENG Ning-Guo. WANG Wei-Wei"

( Key Laboratory of Resource Biology and Biotechnology in Western China y Ministry
of Education s Northwest University, Xi’an 710069, China )

Abstract: Hydrogen oxidizing bacteria belonging to the plant growth promoting rhizobacteria,so the mechanism for
the growth of exploration has become a focus attention at home and abroad,in which there are few researches on plant
growth promoting of hydrogen oxidizing bacteria under heavy metals stress. In order to study whether the hydrogen
oxidizing bacteria has growth promotion and protection to the Pak choi seedlings under heavy metal stress. We used
two strains hydroxide bacteria and cabbage seedlings as the research materials. The strain species identification was
determined by conventional and molecular biology method. Using NJ adjacent method to construct phylogenetic tree,

ACC deaminase activity was estimated by 2,4-dinitrobenzene hydrazine method, the ability of IAA was determined by
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Salkowski reagent method, the plant root elongation promoting activity of the isolated hydrogen oxidizing bacteria
was determined by the modified Belimov method. Wilkins method was used to test the resistance of Pak choi seed-
lings tolerance index. The results showed that two hydrogen oxidizing bacteria respectively belong to Pseudomonas
sp. zw-17 and Sphingobacterium sp. zw-35. The ACC deaminase activity was (17.8740.58),(22.26+0.85) pmol a-
KB+ mg"' * h'. The ability of IAA was (13.21£0.78) to (5.794£5.79) mg * L. Compared to the control group.
inoculating hydroxide bacteria was benefit to the growth of the Pak choi seedlings root. Compared to the control
group, tolerance index of Pak choi seedlings had significant increase when inoculated with zw-17,zw-35. The results
of tolerance index and physiological indicators for Pak choi seedlings,obtained for chromium and lead for both hydro-
gen oxidizing bacteria strains,showed that the development of plants inoculated with the hydrogen-oxidizing bacteria
Pseudomonas sp. zw-17 strain favored the radical growth of Pak choi seedlings exposed to Pb and Pseudomonas
sp. zw-35 strain in seedlings exposed to Cr;both strains keep the safe development of this species in the presence of
the heavy metals at higher concentrations. This study would provide a theoretical basis for hydrogen oxidizing bacteria
promoting and protecting plants,and enriched hydroxide bacteria species classification.

Key words: Pak choi seedlings; hydrogen-oxidizing bacteria; ACC deaminase; plant root elongation promoting; tol-
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Table 1 Results of ACC deaminase activity,content of TAA

and classification of two hydrogen-oxidizing bacteria

ACC
senBank s 15| W 2, PR 1
Gonbenk gt e
iR J& | 27 ACC deaminase .-
. N GenBank . Content
Strain Genus . activity
accession of TAA
No (pmol a-KB « (me + LD
: mg' «h") g L
zw-17 Pseudomonas sp. KJ939322 17.87+ 13.21+
0.58 0.78
zw-35  Sphingobacterium sp. KJ939323 22,26+ 5.79+
0.85 0.35

T 3 WHE B3 L b 2

Note: Mean valuesS. D. from three replicates.
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KJ939322, KJ939323, DL & ¥k zw-17. zw-35 16S
rDNA J7 51 JE Al A d R S8 & B (NI R ILE 1,
23S EHNAEMNESEMAEYEEKNFIE

FISEMR T Cr M1 Pb M0 KA F A KA S
23K PR 4 5 ) 3K Rl AN B A 4 D R R 1 3
IEHEH S, 5 Pb A Cr X284 K Rk
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Table 2 Physiological characteristics of two hydrogen oxidizing bacteria

zw-17 zw-35 zw-17 zw-35
i H Item i H Ttem
45 Results 45 Results
HALEE Oxidase + + WAL Gelatin liquefaction + —
T AL E i Catalase + + il 2 h 6 it Nitrate reduction + —
kol k=Rl d =+ + 7 R B A T

Oxidative fermentation of glucose

V.P i V.P test — -
M.R K% M.R test — -
TEM K f# Hydrolysis of starch — —
iz g Moveability + —
Frig M+ FIH Use of citrate — —

Tryptophan deaminase Test

15| 7= 4= Indole production — —
PRAEK 5 Urease Test — _
WAL E =4 H,S generation testing — —
KN E R E # L-Phenylalaninase — —
A R XK R # Arginine dihydrolase + —

100 | Bacillus sp. (AB330410.1)

Bacillus sp.(AB330404.1)
100 | Pseudomonas putida (NR114479.1)
P. putida (NR113651.1)

100([ P. taiwanensis (NR116172.1)
. zw -17 (KJ939322)

P. plecoglossicida (NR114226.1)

89" p. plecoglossicida (NR024662.1)

99 [ ZW-35 (KJ939323)

|—|: Sphingobacterium siyangense(NR044391.1)
w 100|_‘s thalpophilum (NR042135.1)

100's, thalpophilum (NR113712.1)

B 1 PAEBR 2w-17,2w-35 16S rDNA JF 31 4 JE Rl #4
HRGLEW IR ER 2% 752 5 105 X KIE BT
A0 MR 4 R A S L 5 7E GenBank H 4 #2532 2 51 5

Fig. 1 Phylogenic tree based on 16S rDNA sequences of

strain zw-17, zw-35 Bar. 0. 02 substitutions per nucleotide.
After each bacterial name, the GenBank accession numbers are

showed in parentheses.
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XF 1SR 4 AR A S A M K T 2w 17, 33K P RN 7T g
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ARWETE 2 pR A AL E &g E . B A ACC
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o TR A% (Glick ez al.,2005;Glick,2005), &
WPERY Cr(100 pmol « LAI 200 pmol « L)X 3
AR B A A B A (E 2 2 R ) A 2R
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2 CrieEER 10 pmol « L A, ek zw-17 . zw-
35 A H Ao W 402 2B T 0 R A AT SR A Y AR
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Table 3 Influence of hydrogen-oxidizing bacterial strain and Cr’™ and Pb*" on the growth in Pak choi

Mﬂlﬂl?ﬂ it 2 15 8 REK ESN THE ) @ii
Treatment TI Root length Shoot length Dry weight Fresh weight
(pmol « L) (em) (cm) (mg * plant™) (mg * plant™)

Pb 10 1.191 3.70+0.30abed 4.7340.79abed 2.17+0.36 65.90+3.04abcd

Pb 100 1.099 3.40+0.20bcde 4.95+0.93a 1.8840.16 68.05+5.05abed

Pb 200 0.916 3.00£0.20cdef 1.7340.27e,f 2.03+0.31 56.2345.19bcde
R1-+Pb 10 1.069 2.57+0.25elg 3.83+0.25abcd 2.10+0.10 60.00-+6.08abed
R1+Pb 100 1.750 4.20+0.26efg 4.0740.50abed 2.03£0.30 72.73410.42abc
R1-+Pb 200 1.208 2.90+0.36cdef 4.13+0.91abed 2.51+0.15 69.83+7.12abed
R2-+Pb 10 0.726 2.87+0.58cdef 1.6340.651 2.53+0.25 54,70+8.93cde
R2+Pb 100 1.253 4.95+0.19a 2.50+0.35def 1.9540.24 55.60+2.38bcde
R2-+Pb 200 1.203 4.75+0.59ab 2.75+0.34def 2.43+0.23 34.2646.06cde

Cr 10 0.896 2.93+0.28cdef 3.66+0.12abcd 2.33+0.41 83.104+10.91ab

Cr 100 0.794 2.60+0.46efg 5.30+0.89a 2.23+0.26 61.77+5.76abed

Cr 200 0.427 1.504+0.10g 3.01+0.76cdef 1.6040.33 26.00+2.71f
R1+4Cr 10 1.722 4.13+0.50abcd 3.93+0.49abcd 2.73+0.55 86.1349.88a
R1+Cr 100 2.153 5.17+0.15a 4.87+0.61ab 2.43+0.64 65.33+6.23abed
R1+Cr 200 0.646 1.554+0.05¢g 3.12+0.50cdef 2.08+0.19 31.22+4.67e.f
R2+Cr 10 1.177 4.65+0.64abcd 3.07+0.36def 2.66+0.41 54,25+ 3.54cde
R2+Cr 100 0.717 2.83+0.59def 3.10+0.65cdef 2.40+0.17 61.30+2.16abced
R2+Cr 200 0.439 1.7340.05fg 3.30+0.10bcde 2.13+0.49 70.80+10.20abed

T 3 WIS (8 bR 22 . /NS 558 32 n i 3 2 (8] 19 488 35 7 (P <<0.01) .

Note: Values are the means of three replicates®SD. The different lowercases show the significant differences between experiments(P<20.01).
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