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Abstracts

In order to comparison the effects of growth promoting bacteria on germination of hamadani alfalfa seeds, a randomized
complete block design was conducted with 4 replications and 8 levels of bacterial inoculation (include non-inoculation,
application of Acinetrobacter calcoaceticus PTCC 1318, Bacillus megaterium PTCC 1250, Enterobacter aerogenes
PTCC 1221 lonely and their pairwise and triple combination of them). Another CRD factorial experiment was also
conducted with 3 replications in greenhouse conditions. Mentioned bacterial treatments were as the first factor and
injection of bacteria into the soil of pots as the second factor. The results showed that application of bacteria increased the
vigor index of seedling, percentage and germination rate, but did not affect other alfalfa traits in the laboratory.
Inoculation of seeds with bacteria in the pots had positive effects on alfalfa growth, percentage and rate of emergence,
dry weight, root volume and length, chlorophyll a, b and total chlorophyll content. Injection of bacteria to the soil also
affected some traits, which could be due to better placement and/or a larger population of bacteria in the rhizosphere.
Application of bacteria lonely had better results than their combinations. It may be due to antagonistic effects of bacteria
on each other, which may reduce positive effects.
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A& (Triticum aestivum) pu— 5 >
sla SU jleslawl (Chakraborty et al., 2013)
iy $SCis O35 il 78l o Acinetrobacter .-
Solanum lycopersicum L. ) u_f;',é 4.:-,? oS s
.(Zhang et al., 2017) .& (Wanza 15
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Sl U G ale 6Kt O 5 18l iSO 39

G5 54V dlaat w55 5L STl =il
L5l g o 33 8 Yozl o 3 4alS sl (5 ST
A la e (S el X 55 Jolie ST s
Slasles S 5l 0L La . Klee acalae (¥ J5u)
2348 nls L dals b (g)la gme S oL STL
3 alS 4 b e al i 09 op 5 i OT o
Al T (2l 3 58 5 Slg 51 5 sl s e
Lals 4 o (o, s MVY 21530 a8 5y oSy i+
BI8 Al 33 o 4oalS (s (55T Gy sl 0L
A8 AE G5 e 4 S il ST 0 e
ahyy dama 53 0dd o5 sl S e Sl SSL
Bacillus pumilus TEO7 slas :SL .(F Jsus) Sl
Vigna mungo oL.§ > Bacillus cerus TE12 -TE14
NI RRETAR G PUNNE [PRE-VPI P A IR
D 5 e e T ST Ll s oS

.(Meryem and Yasmin, 2013) csb ials

A. baumannii 4 Acinetobacter sp. PUCM1007
Lsls i, PUCM1029

55 6L L i Sl 1Owd e S
Lo ys ) Jlazl b 5 ammalS L 6 SL G5
i 5 OIS 3wy slaanalS DS o s e
Jadar) s Sls gme LOT flize j1 Jg Lisls 415 30
o S g T 5 58 05l 0L s 1SS ks g lie (Y
0 S 253 VO/AF Ol a4y (G541 o o S0l 3
+ 8l s s O ) ey di dal s
bl o S Slad 5 (o s MYY) _STL g 2
ool dald 4 Gl |y O e S (Lo )5 V/YY)
) O o S 5 b STL sl K05 sl
Gy oAl e dals b OlasMes| S Lsls il 3
o Cd o3 PV (131 5 aalS sl o ST
&S e Lo STLg s, (F dadar) ol Ol Gy 55 pude
b il 5SS 5 L g sy o pon alS U,
e Ol 03 2L 5 (51550 o 5 0305 (215
(Choudhary et al., 2016) s 54

G5 25565 bl Slasled b ok il 5 S5 1 SIS s (Sl e S0Le) iyl 4 o il =¥ Uik
ol b S Gop et b

Table 3- Analysis of variance (mean square) of the greenhouse section of the effect of seed inoculation with
bacterial treatments and inoculum or inoculation factor of seedlings

S -
g g .5 .5 . = « o &
a 28 L 38 33 = =) £ = = e h=
5 nlin P 0Y8 Y8 33 43 42 ag 32 vE > us 28
o 2s 15 15439z 53 {7 52 3F 35 3% i
2 kg g vMEsE ¥E z 73 e 3o 38
S0V 3 nggje 22 T8 78 18 <8 a8 8 % &
> 2 78 718 ¢ 5 & & & 2 °
g w 7 @ [}
w
AL GF - . N - . . "
AR 1 36.188° 161 0.004°  0.001° 0088 2089°  0015® 152 0157 2647 0352
Bacterial injection
LS el
‘f’; C“L 7 50194 1977 0005  0006™ 0.074° 1868® 1352° 015" 00777  0416" 0012
Bacterial inoculation
LS il X 6 S Gy 5
“’5 @a, s e 7 1633® 034 0001 0001 0038 504" 519 0081 0012° 0147  0.005®
Bacterial injectionxBacterial inoculation
L
£ 32 12.21 0.15 0.001  0.0001 0.03 1.50 5.43 0.043 0.005 0.069 0.007
rror
St 2
3.75 4.96 6.44 5.05 8.08 5.38 1029 12.70 10.86 1140 1436
(CV%)

ns, * and ** Insignificance, significant at 5% and 1% respectively
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Table 4- Comparison of the average of greenhouse sections of seedling inoculation with bacterial treatments
on alfalfa seedling growth indices

’; _~ —~~ ~—~ @
S 2 = = 2 2 2 S
S = c > (=)l =2
€ 13 3% & §&§ E E 3 ®
@© = Do £ ] T = 5 W £
S ﬂ;g 3 g 45 j?g’ ?Lg Eg Ei Eﬁ ‘i%
. . '\x ﬁx — s s s — 4
Bacteria 8 58 95 93 7% 0§ 28 °F 718
S E 95 ?og g B s s s =
L0 S 8 & s = = ] S
E & e O &) =
O
Py pds
\ el 92220 771 036" 2265  209° 145  062° 206" 048
on injection
| bt 93950 808 038  2261* 218 1.8° 073  25% 065
njectlon
dals
Control 89.17°  7.7° 031 24620  194° 133 0.4¢ 174° 053"
ontro
Acinetrobacter 99.17°  8.92* 037  2241* 212*¢ 1650 071  235% 056
Bacillus 95 826" 039" 2464 2312 1790 074 253  0.62®
Enterobacter 91.39® 773 039"  2345% 213  179° 074 253 063
Acinetrobacter+ Bacillus 91.39®  7.16° 038  2115° 223 1722 073 245 0.6
Acinetrobacter+ Enterobacter 95° 8.34° 0.39? 20.55° 2.18® 1.59% 0.70% 2.30% 0.54%¢
Bacillus+ Enterobacter 91.39% 7.4 0.36° 22.07%¢ 2,13 1.48% 0.65° 2.13° 0.5¢
Acinetrobacter+ Bacillus+ o, ow 75 g3g  gpp1ec 205 164® 073 2370 056%

Enterobacter

LG0T (sl el pebans 55 (613 sime 5Dlest] LSD g7 ool s calin g b ba o lin O gt o 5
Means with same letter in each columns are not significantly different at the 5% probability level according LSD.

5::3 SRIICH W 3 ' P NI P NER Y PRTH NN P
o=l 3,2, (Kumar et al., 2009) s 55 olS s
dsb 8 sl ol 1 e S b s 55 ST
(Sadig et al., 2013) 4z ¢SCis o3l 5 4bu
T 52 6L L s il 1y 5 oSS 039
b 52 oalS 6L S G5 ke ) Jlax
iy S O p 93 opl blEe s Lo s & Jlzs]
G (¥ Jpdr) b s mn s ) Jlaz) el )
i 30 o 42 55 03 S s
ol s Sl ISl cd 6 STL LA

Sl s s aoalS 6L 6 5L s 5 b il

A

pREn ik 5o Bacillus PSB 24 ¢S 5,,LS
039548 oS by jhd Ol (R o K £
(Sarsan, 2016) sls 2ol 5511y adsy g sl 5 5 &St
s> Acinetobacter rhizosphaerae BIHB 723 ¢ ;5L
FE 5 YD YA il o 5 4 aslelS Lyl s
i3 s ale Job g adsy Jsb (oS a3l (guloys
FIRUSSIS o B% o 2 N PURS S JURC S RN
(Gulati et al., 2009) 3 5 Lo ;3 YV 518 (¥F 4> (sl
s Ul s Enterobacter aerogenes NBRI K24 ¢ S,
oS lose W 5 S S 5 4281 5 e I 5
()L Ts ACC el s @ opl pogde 355 o
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S5l o HON 5 55 o 5 dAA S 5
NS gla el d 4 jasli (Ol G Ao
Lo byl g (s &SCist 5 5 03 ek ) dsb) e
5 (Bl eSis 5 5 059 cle Jsb) sl 54050, 50
(Sarkar et al., 2018) A5 g  olS 55 k5 IS (5l g
L el 5 Bacillus polymyxa BcP26 ¢ :S°L s 5,8
033 5 ahe) &5 03y (ST S 55 &5 L0
sls il 0l dis 3 OY 5 ¥ s an |y wil oSt

.(Egamberdiyeva, 2007)

Rl G5 5 el G F A 0155 e Js
@SOS e Olgm 5Ly 514 STy e
S L O ds ) s, el i o ol 6l
NPT Y Sy il 5o Bacillus sp. CIK-516
Wl y3 ¥Y) iy, ¢S O3 (Raphanus sativus)
055 (a2 YY) dilw J ok (Ao 55 YY) 4y, J o
1 (o3 YA) JS b IS 5 (Ao 3 0Y) aile oS
S (Akhtar et al, 2017)sls il sl
«Oliws g5lw Jsda I 4« Enterobacter sp P23

iy 4oalE L S Gy pae bGP s AL R Kl bl 1 I8 i S0k aslie -0 S
Table 5- Comparison of the average of the greenhouse sections of the interaction of seed priming with
bacteria and injection or non-injection of bacteria in alfalfa seedlings

S gy oSKis 0 ale b
Bacteria Root Dry Weight Shoot Length
() (cm)
SALL any yd il
Inoculation of alfalfa seed with 4sL Control 0.2059 23.33*
bacteria
Acinetrobacter 0.278%¢ 242
Bacillus 0.295b¢ 23.36%
Enterobacter 0.287¢¢ 23.43%®
Acinetrobacter+ Bacillus 0.267¢f 23.1%¢
Acinetrobacter+ Enterobacter 0.272¢f 22.66%¢
Bacillus+ Enterobacter 0.25f 20.33¢
Acinetrobacter+ Bacillus+ Enterobacter 0.28%¢ 23.61%
0253101 51wy )/us,-f‘a Lamig sy mdls s Control 0.203¢ 235
ol 6l 5 S
Inoculation of alfalfa seeds with
bacteria and then adding bacteria Acinetrobacter 0.269°f 21,64
to seedlings
Bacillus 0.3272 22.12d
Enterobacter 0.266° 23.06%¢
Acinetrobacter+ Bacillus 0.267¢f 21.75bd
Acinetrobacter+ Enterobacter 0.309%® 21.28«
Bacillus+ Enterobacter 0.2940d 242
Acinetrobacter+ Bacillus+ Enterobacter 0.281¢¢ 23.218¢

L7 0 gobT glas Jlaz! pelas 53 (613 gme 5Bz LSD g7 ool s calicn g b ba 5 olis O g 5
Means with same letter in each columns are not significantly different at the 5% probability level according LSD.
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Acinetobacter (¢ ;5L .(Chinnaswamy et al., 2018)
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oSl Jsasl W5 U5 L calcoaceticus DD161
U s LaammalS dsy 5o o ) 55k 5 o
el (Zhao etal., 2018) .z (Glycine max L)
e e e e S alas
olS Wi, ¢ o o Enterobacter cloacae CAL2
N0 M T ST e b
SalS el aS 558 e 5l Ts (ACC) OS5 S
33,8 oo Al Glma iy, A Sl s
.(Shah et al., 1998)
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2 amalS L S o5 s eb SL il les
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oS 53 (Ueoyn ) St 09 5 (Ao yn YO L FY)
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