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The correlation between maize genetic polymorphisms and endophytic bacteria

population in plant roots
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Laboratory o North Crop Immunology Chind s Minisiry o Agriculuure, Shenyang 110161, China; 2. Agriculture and Biology College, Shanghai Jiaotong
University , Shanghai 201101, China) . Acta Ecologica Sinica , 2006, 26( 6) : 1920~ 1925.

Abstract: 14 major maize cultivars in Liaoning Province of China were analyzed for their endophytic baderia population studies.
The results showed tha Bucillus ssp was the major genera of endophytic bacteria strains isolated from the maize roots, and the
minor strains include Enterobacter spp., Serratia spp., Xanthomonas spp., and Claibacter spp. Also, there were degrees of
variations between endophytic baderia isolated from different species of maize cultivars and growth periods. All 14 major maize
cultivars were subjeded to a random amplified polymorphic DNAs ( RAPDs) study, among 90 random primers tested, 13 primers
were able to generate distinct DNA fragments, inwhich, 72.7% of 139 RAPD fragments were shown results of polymorphism.
Furthermore, fram the studies of SPSS cluster analysis which conducted on maize cultivars and endophytic bacteria, our results
strongly suggest a close relationship between the species and numbers of endophytic baderia and the genetic background of maize
cultivars.
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1.1
4 (1, 11 13 15 10 11 30 18
87 108 1 24 13 10 57
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1.2.1 Table 1 Cultivars tested for isolation of corn endophytic bacteria
( 5.0 g,NaCl 5. Og, 3.0 g, 3.0 Code® Cultvars Combination
g, 18.0 g, 1000 ml, pH 7. 2) [14] 1 11 Lianyul 1 543% 880
1.2.2 2 13 Lianyul3 104x 673(104 M43 )
e 3 15 Lianyul5 43%x 136
(1 4 11 Shendan11 135x 340( 135 )
5 10 Shendan10 137x QI1261( 137 )
’ 6 30 Shenshi30 137x 341(34E5003 )
4 7 18 Shendn18  152x 137
i i 8 §7 Shenmong87  2109x 309(309 340 )
> 9 108 Nongdal(8 178x  C (178599 )
’ ’ 10 I Fuyoul  2109x 59%8(2100-5003 )
DNA 11 24 Liaodan 24 B45x 340
(2) 12 13 Yedan 13 478x 340
13 10 Xintie 10 C8A05x 340
) 0. 1% 14 57 Dongdn57  ( C8605x 9046) x 598
30 min, ’ 5.0 g, * the same below
0. 1% HeCl, , 10~ 12 min, 15~ 18 min,
3~ 5 0.2 ml 1 s 3, 48
h,
5.0 ml , 10°10°°10° 10" 10°5
0.2ml , 3
3~7d 3~5 )
(3) [14,15] [16]
1.3 RAPD
1.3 1 DNA , DNA
( Extraction Buffer) : 100 mmol/L Tris-HCI( pH8. 0) , 100 mmo}/ L. NaCl, 100 mmol/L. EDTA, 10% SDS
[17]
1.3.2 RAPD RAPD PCR
SESS5 S1ES25 S41-S45 S6+S65 S8ES85 S9195 S10LS105 S12ES125 S18E-
S185 S196-S200 S1300-S1320 S1441+S1450 S1456-S1460 10 90
20 M, 2. 5mmol)/ L. MgClh, 0. 25 mmo)/ L. NTP, 0. 6 Pmol/L, luTaq (
), 25 ngDNA :94°C1 min 35C 1.5 min 72°C 2 min, 5 :94C 0.5 mn35C 1 mn72C 1.5
min, 40 ;72°C 10 min, 1 ; 47T PCR Express Thermal Cycler HBPX220
( Themo Hybaid Limited ) : , 2H 40%

10~ 15 1l , 1.5% \
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50x TAE( 50 ), 5V/em , (EB)
, 40 min~ 2 h Kodak , Marker: DNA/EcoR 1 +
Hind II] 0. 05 mg ml, 4 Y]
1.4
14 ; RAPD
, 1 0, 13 14 10 s
2
SPSS , d= Y, (Xi- Y) ,
2
2.1
14 2 3, ,
s 6 s Bacillus Enterobacter Serratia
Pseud omonas Xanthomonas Clavibacter . 8 .
Bacillus subtilis B. megaterium B. cereus B.
licheng ormis B. anthrads B. mycoides B. pumilus B.
circulans; Serratia  Enterobacter ; Clavibacter
2 2
2 3 4 s 1
14 , 6 10 11 30 18 1 87 10
2 1 57 3, 11 13 15 108 4 24 13
) 5 6 ’ ’ 1
4 ; 2 5003 , 340 ;03 2
5003
2 (% 104 cfur g 1)
Table 2 Distribution of endophytic bacteria in maize roots during seeding stage
Numbered cultivars
Genus, species 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Bacillus subtilis o 0. 21 0. 11 0.26 0.20 0 08 Q48 0. 06 0.05 0.05 0.20 0.31 026 Q15
B. megaterium 012 0. 0 0.05 0. 06 0.12 002 a3 0. ¢4 0.03 0.01 0.12 0.15 013 —
B. caeus 0 01 0. 01 0.02 — — 001 — — — 0.03 — — — Q06
B. lichenjformis — — — 0.01 0.04 003 0o — 0.01 — 0.02 0.01 — —
B. (lrll/hr(l(fl:s - - - - - - - - - - - - - -
B. mywides — — — - — — — 0. 03 - - - - - -
Others Bacillus Q 01 0. 01 0.03 0.02 0.01 Q03 a0 0. 01 0.01 0.03 0.01 0.01 Q0 01 Q03
Enterobacter spp. Q07 0. 12 0.10 0.07 0.10 0 03 008 — 0.05 0.01 0.10 0. 06 002 am®
Serratia spp. — 0.02 005 — — — — 0.10 0.04 0.03 — — a 07 Q12
Pseudomonas spp- — — — 0.02  0.06 — 00, — 0.02 — — — — —
X anthomonas spp. Q02 — 0.01 — — — Q01 — — — — — — —
Total Q27 0. 46 0.36 0.44 0.53 Q20 1 00 0. 24 0.21 0.16 0.45 0.54 0 49 Q38
( a:.lO. 05) bede bed bede bede b de a cde cde e bed b be bede
Significance of difference
2.2 DNA
90 13 4
S14 G S S41 . S101 N
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Table 3 Distribution of endophytic bacteria in maize roots during silking period

Numbered cultivars

Genus, species 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Bacillus subtilis 24 418 501 580 450 4% 2 81 3.8 541 402 480 26 375 4.8
B. megaterium 1.4 312 020 320 253 29 L2000 095 601 4.34  4.20 125 48 1.25
B. cereus 32320 0004 210 101 0.81 112 298 28 1.86 0.04 1.90 311 101 3.91
B. lichenjformis 0.3 3.9 — — 0.06 021 — — 0.98 240 0.04 — Q17 2. 10
B. anthracis 0. 18 — — — 0.06 001 — 3.9 — - — L6 — —
B. mywides — — — — 0.10 — — — 0.12 — 0.16 — - —
B. pumilus — — 0.02 003 006 07 Q03 — — — — — 0o 0. 17
B. circulans 0.5 0.0 001 — — — Qam 0.0 — 0.04 — a0 — —
Others Baallus 004 00 002 002 001 003 QM3 002 001 003 001 0@ o 0. 2
Enterobacte spp- 310 1.06 201 3.8 385 40 2% 3.0 008 1.85 1. 04 220 28 3. 80
Serratia spp. L.2 00l 0.01 220 198 215 Q9% .14 0.2 0.02 017 Lo 221 —
Pseudomonas spp- 0.0 0.01 — 0.02 004 005 L2 001 1.21 0.01 1.35 093 003 -
X anthomonas spp. — — — .16 L.50 104 QO 001 0.4 — — 00 ao1 —
Clavibader spp. 000 011 001 003 002 0@ — — — 0.09 — — 003 0. 05
Unknown bacteria 0.10 0.8 004 009 005 003 Q® 0.0 014 005 006 o oo 0. 12

Total 13.13 19.87 151 18.75 27.57 1224 3791 1228 128 9.75 19.0 2018 218 1624
(a= 0.05)

b ab b ab ab b a b b b ab ab ab b

Significance of difference

Squared Euclidean distances

%X 11 Lianyu 11

% %15 Lianyu 15 :I_\
4 %108 Nongda 108 | — |
# %13 Lianyu 13
k487 Shennong 87
P10 Xintie 10 '

‘® K15 Fuyou 1 |

7 .57 Dongdan 57 I

YL #11 Shendan 11
ik 30 Shenshi 30 :'—_'—
7L #.18 Shendan 18
YL #.10 Shendan 10

i .24 Shendan 24
# #.13 Shendan 13

| | | | | |
0 2 4 6 8 10 12 14
Linkage distance

1

Fig. 1 Cluger analysis of maize cultivars based on endophytic bacteria population
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2.3 4 RAPD
Table4 Screening amplification primer of RAPD
DNA
5-3 RAPD
s 5, ) Primers Nucleotide sequence 53 Scored bands  Polymorphi ¢ bands
DNA S1 GTTTCGCTCC 14 12
S2 TGATCCCTGG 6 2
ABC3
S12 CCITGACGCA 10 8
RAPD abc3 , S13 TTCCCCCGCT 7 6
S14 TCCGCTCr GG 5 4
; RAPD d
S17 AGGGAACGAG 6 5
520 GGACCCITAC 10 8
i 11 3 S41 ACCGCGAAGG 17 9
S64 CCGCATCTAC 16 10
’ S99 GTCAGGGCAA 8 6
R S101 GGTCGGAGAA 17 10
S1446 AAGI'GCACGG 15 13
51449 TCGCTTCTCC 8 8
3 Total 139 101
14
M1 2 3 4 5 6 8 9 10 11 12 13 14
2 — — — — S —
4] -
RAPD DNA ’ M1 2 3 4 5 6 9 10 11 12 13 14
DNA
#.9% ,
64. 9% ,
, 11 15,
543, , 39 2 SI01( ) S1X 14
10 30, Fig. 2 Vertical RAPD pattems obtained in 14 com cultivars w ith the primers
137 36 S101 and S12
2 2

B

Enterobacter Serratia Pseud omonas

[ 18]

Bacillus subtilis B.

M: M arker; 1~ 14: See Table 1 for the numbered ailtivars

B

87

10

megateriun B. cereas B. lichenformis B. mycoides

5 RAPD
Table 5 Comparison of blood relationship groups of cultivars determined by RAPD and endophytic bacteria population
Grouping on Cultivars

the cluster of endophytic bacteria Cultivars grouping with RAPD Cultivars

A 10, 11, 30, 18 a 10, 11, 30, 18

B 87, 10 b 87, 10

C 1, 57 c 1 57

D 11, 13, 15, 108 d 13, 15, 108

E 24 e 24, 13

F 13 f 11
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Squared Euclidean distances
#E11 Lianyu 11 5 5 5 5
oA e SR S
JL 124 Liaodan 24 ; : : ; ;
513 Yandan 13 : : ! ! ! ' !
wrsvews o 0
I F A AP a ? T e e s
‘B K 1% Fuyou 1 | : : ;
7 #.57 Dongdan 57 : : I ' ' ' :
#k.#.11 Shendan 11
Pk.#.10 Shendan 10 : : ' : : : ; :
YL#.18 Shendan 18 ; ; ; ; ;
7kiR30 Shenshi 30 ; ; _ _ _ ; E !
15 20 25 30 35 40 45 50 55 60
Linkage distance
3 DNA
Fig. 3 Tree diagram of cluster amalysis for 14 @m cultivars on DNA level
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