Iranian Journal of

MOl sk (S9Ld 4y
Seed Science and Technology 21 0% 82980 9 pole 458

Vol.: 11, No.: 1, Spring 2022 YE+1 Hlg o) oolad (il W
DOI: 10.22092/ijsst.2021.353181.1379 . ]
Research Article g p Ybo

Sy (Srdign dgug 9 (Si4lg O 5 50 Wy &I o SIS P ST (s g
= 9 (Bl ol 5

"6 % ol 7 (6 3l |y ' gl (8

TS D1l (031 (83,51 Ol eslatn 053 5 poke olKins s slein (55518 0l ims s X 5 Y )

U SANESEFEN IS SR AL FSEY IS

oS>

(a5 o) 03 el amalE ) S i 5 s 58l I shate Ly &S e Glags ST L Sy (Sl ) 3 i sl i Sl S
238 (g a5 sy Do 5 G381 2 BOT 56 e 5 s 5 () 05 5 S ST Wil Ol & s ST WE 5 Caliee 15
OS5 el s Giale &S sl ol El s el SIS L dolas Sls CJJ‘ B s bl ks B Ol 5 oM (Sl Jols Caee 9
Sl 255 0 Dslie g 5 Clge Glas STl 4 Calitee 5oy ST s bajled 4 sl Sla 28Ty s el ezils e ST 4 e
sy Do S5 53zl s & Cod 5V 30l IR a5 0 (il ST g 55T s 4 i) 8 e e ST L sy o
Ald & o Dl iy 53 5 plad 5758 0L 015 0 ST 55k Lol eutalie S s (Slais STl 035 b ST 13 ctald 4 o aukis S o1

sls Olas ke [2STly g anals 2153

WE 5 G5 e ST el g 1SS lads”

Effect of growth promoting bacteria on improvement of seed germination indices
and seedling growth of horticultural and field crops

Z. Rezaloo?!, S. Shahbazi?, H. Askari?

1, 2, 3. Nuclear Agriculture Research School, Nuclear Science and Technology Research Institute (NSTRI),
Atomic Energy Organization of Iran (AEQI), Alborz, Iran.
(Received: Oct. 11, 2021 — Accepted: Jan. 26, 2022)

Abstract

One of the methods of priming is biopriming with growth promoting bacteria to increase seed germination and stimulate
seedling growth. In this study, different effects of gamma ray on bacteria as mutants, irradiated (wild type) and control
bacteria and then their effect on germination and vegetative traits of seeds were investigated. Seeds were selected from
the legumes, cereal and garden plants. Experiments were conducted in a completely randomized design with 3
replications. The results showed that germination in the seeds had a positive reaction to the bacteria. But bean seeds had
different responses to treatments. Reaction of different seeds to mutant and wild bacteria was different. Chickpeas
achieved 100% germination with growth-promoting bacteria. Soybeans, flax, mung bean, wheat and lettuce had higher
germination rates than controls. In the other measured vegetative traits, the bacteria showed different responses to the
bacteria compared to the control and should be carefully studied for their use. But in general it can be said that all seeds
increased in most of the traits compared to control and showed a positive reaction.
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Figure 1- germination percentage of legumes treated with growth-promoting bacteria
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Table 1- Variation analysis of germination capability and characteristics related
to the vigor of legume seedlings
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** *and ns, respectively, indicate significance at the probability level of 1 and 5 percent and no significant difference.
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Table 2- Comparison of the mean traits studied in the treatment of mutant and wild bacteria in legume seeds

dib F03s &Sas 035
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m419 16.10 ab 17.10 a 3.38d 1.37d 0.58 ¢ 0.11 abc 28.55b
A. brasilense 12.80d 14.10 bed 4.66a 2.02¢c 0.85a 0.12 abc 25.82 cd
P. aeruginosa 15.20 bc 15.30b 4.64 a 1.45d 0.85a 0.11 abc 29.28 ab
control 11.80c 7.00e 8.45f 0.38¢g 2.05 bed 0.06¢g 1.82 ef
p169 17.20 a 10.50 a 13.83a 191a 285a 0.13a 418a
P. putida 14.60 abc 8.70 bede 12.07¢c 1.55 abc 2.58 abc 0.09¢ 3.02 bc
A. lipoferum 15.20 ab 8.10 cde 11.76 d 1.53 abc 2.52 abc 0.12a 3.02 be
So;;ean m600 15.30 ab 9.50 abcd 13.19 ab 1.63 ab 2.03 bed 0.10b 347b
utbl 12.90 be 7.90 de 11.80d 146 bcd  2.20 abed 0.08d 2.54 de
m419 14.20 abc 8.40 bcde 10.68 de 1.18 cde 2.32 abcd 0.07fg 270 cd
A. brasilense 15.30 ab 9.70 abc 9.13f 1.08 ef 2.64 ab 0.08 de 2.88 bed
P. aeruginosa 15.40 ab 10.10 ab 11.51d 1.14 def 1.93 cd 0.08 ef 3.32bc

A Hl3 gre Ao y5 0 Ju:;-lclauuf,w 9 by G0 s
Means followed by the same letter in the columns are not different (P < 0,05).
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Table 3- Variation analysis of germination capability and characteristics related to
the vigor of wheat, lettuce and flax seedlings

Jib 5058 Sas 035
N s i “*”_ Sl Lo Length fresh weight dry weight BESTIC]
seed SOV 251 Germination - - - - vigor index
o Df Percentage sl arals) bl arale iy o iile
plumule radicle plumule  plumule  radicle  plumule
s
o 8 317.19** 53.97** 61.29** 448*  236**  0.06** 0.005 23857.86**
treatment
Nty (199
18 48.13 0.59 0.74 0.05 0.02 0.008 0.001 236.77
Wheat error
Ol ks o o2
= '/"J 7.93 8.01 7.74 6.83 10.12 7.02 15.82 8.49
CV 1
s
o 8 282.00** 0.04**  153** 0.003** 0.006** 0.002ns 0.002 ** 4.41**
treatment
s s
> 18 112 0.045 0.065 0.001 0.002 0.001 0.001 0.19
Lettuce error
Ol ks o o2
s 4.64 3.72 6.34 15.27 22.36 22.58 6.2 5.82
CV 1
[
o 8 285.1%* 12.71** 461** 0.05ns 0.005ns 0.002* 0.0004 * 60.95 **
treatment
oL s
18 10.1 0.53 0.15 0.0159 0.003 0.0003 0.0002 0.72
Flax error
Ol ks o o
= '/"ﬂ 41 8.22 5.89 6.58 8.9 8.2 10.2 3.72
CV 1

Al (o )13 gme I pde 9 Ao y30 ) JLs,:a-\c)aa):é)\;@,.n.m:QLi.}gT‘::J:@nS}-::egxe;e
** *and ns, respectively, indicate significance at the probability level of 1 and 5 percent and no significant difference.
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(Sansamma and Pillai, 2000) .5 5 sals”

oks T

ol T 5l el ey (la - SSls 4wy lie
O 03 3L Dl (F Jgds) LS i il e
S S als 5lag oS (g s bay ols 0L e STl
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Bl Jsb ST . isls 0l bayles s b g)ls sne
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55055 2l YV 5 dle oS 055 2 YA 5 5 055
il pe e 4 S Ay &K 035 5400 BV
s U o il 4 ampal ay el
A dals s 4 Cwld P69 Hlas jo 3)ls gial e
35 0L (glaamald b a5 sl Ol il 58l
Sl o 5,15 P fluorescens (s L L il Il
(Bakhit et al., 2016)
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Ohp b dald a0 Sl 0l 2Ll Sl 01531
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Table 4- Comparison of the average traits studied in the treatment of mutant and wild bacteria in wheat,
lettuce and flaxseed

Jsb F s &S 035
e s Length fresh weight dry weight 2 el
seed treatment bl arads bl . sl vigor index
. Radicle plumule
plumule radicle plumule plumule
control 10.00 e 8.40 f 3.04 de 0.58 f 0.58¢ 0.05d 15.25f
p169 15.10bc  14.50cd 3.88 bc 1.44 de 0.66 ¢ 0.11 abc 27.23 bed

P. putida 1450¢ 13.60 de 3.85bc 1.44 de 0.70 bc 0.11 abc 24.69 de
A. lipoferum 17.00 a 1750 a 3.92b 2.33a 0.79 ab 0.13 ab 31.07a

=

V\;:jat m600 5.15f 5.40¢g 217 f 0.19¢g 0.55¢ 0.009 e 8.25f
utbl 13.10d 14.80 bc 461la 1.65¢ 0.80 ab 0.14a 27.90 be
m419 16.10 ab 17.10a 3.38d 137e 0.78 ab 0.11 abc 28.56 b
A. brasilense 12.80d 14.10 be 4.66 a 2.02b 0.85a 0.12 abc 25.82 cde
P. aeruginosa  15.20 bc 15.30b 4.64a 1.45d 0.85a 0.11 abc 29.28 ab
control 11.80¢c 7.00e 8.45¢g 0.38f 2.05d 0.06 f 1.82gh
p169 17.20a 1050 a 13.83a 191a 2.85a 0.13a 4.18a
P. putida 14.60abc  8.70 bc 12.07 ¢ 1.55 ab 2.58 abc 0.09 bc 3.02 bed
A. lipoferum  15.20 ab 8.10d 11.76 cd 1.53 ab 2.52 abc 0.12a 3.02 bed
L(:t:ie m600 15.30 ab 9.50 abc 13.19 ab 1.63ab 2.03d 0.10b 347D
utbl 12.90 be 7.90d 11.80 cd 1.46abc  2.20 abcd 0.08 cd 2.54 defg
m419 14.20abc  8.40 bcd 10.68 ef 1.18d 2.32 abcd 0.07 ef 2.70 cdef
A. brasilense  15.30 ab 9.70 ab 9.13¢g 1.08¢e 2.64 ab 0.08 cd 2.88 bcde
P.aeruginosa 1540ab  10.10ab  11.51cde 1.14 de 1.93d 0.08 de 3.32 bc
control 11.80 ef 4.10e 453¢c 0.90 fg 0.58¢ 0.15b 1.02¢g
p169 17.10a 10.50 a 6.83a 1.91bcd 0.85e 0.18b 296 a
P. putida 14.60 bed 8.70 bc 7.07 a 2.05abc 1.69a 0.57 a 2.30 bed
A. lipoferum 17.20a  8.10 abcd 7.26 a 2.03abc 1.02 cd 0.29b 2.64 ab
Ijljx m600 14.10bcd  9.50 abc 6.69 a 1.63cde 0.93 de 0.13b 2.28 bed
utbl 12.90de  7.90 bcd 7.30a 246 a 1.70 a 0.58 a 1.98 def
m419 1420 bcd  8.40 abed 7.18a 1.18f 1.32ab 0.73a 2.21 cde
A. brasilense  15.30abc  9.70 ab 5.63 Db 2.08abc l14c 0.27b 2.34 bed
P. aeruginosa  15.40 ab 10.10a 6.51 a 214 ab 1.03cd 0.25b 2.55 abc

A Hl3 gre A y5 0 Jk::-\clz.»); SS e oy o (shols (S0 52
Means followed by the same letter in the columns are not different (P < 0,05).
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