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Table 1- Results of soil physical and chemical properties of experimental |ocation

i b el iz b aus IS g .
S il Available Available Totd é“’éjc T e S
Soil Texture Potassium Phosphor Nitrogen (dsm) pH cm)
mgkg™) (mgkg™) (%)
Silty Clay Loam 320 15 05 0.3 7.2 0-30

yyay-ay sc‘)} JL‘*’ »® ui“iL")"‘ 6‘?‘ J’“ @‘5‘“‘ 9 %’T b‘)*’ -y JS‘-“?
Table 2- Results of climatic properties of experimental location in 2014-2015

Al glhao Blos sloo Al gl E@slas glos (e g

obo Rk Monthly absolute Monthly absolute Relative o
Month Pre?m::)non minimum temperature maximum emperature humidity Eva(pn?rrna)tlon
(C) () ()
o October 50.7 5.4 34.8 44 151.1
oLl November 7.7 0.2 26.4 59 65.4
437 December 451 12 19.6 70 26.7
8o January 17.2 -4.6 18 64 6.6
R February 15.7 -1.6 20.2 55 0
Ao March 52.9 -4.4 23 55 0
390399 April 58.9 12 31 55 181.9
Sl S May 75 3 36.6 32 269.9
ol 5 Jun 0.1 15.6 41 20 400.6

T July 0 18 45.2 22 395
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Table 3- Analysis of variance and mean square for cultivar and plant growth promoting
rhizohacteria on grain yield and important agronomic traits of chickpeain Sarableh climate

0 UL sl EWRST) | A
e i Ag 40 Als Slasy ; ° > o
Sov - i 2 oo il Ss59) il
yds e @bl Thenumber ~ Thenumberof 100 . T *
=& . lant X Grain Biological  Harvest
df of pod per gramn per plan grain - - b
; yield yield index
plant weight
Replication o
IS5 2 115.99 90.34 169.94 55578 591289 0.008
P}
Cultivar " .. " .. " "
o5 3 16.08 120.79 101.28 176310 451719 0.004
J
PGPR o o o - o o
s . 8 293.47 3101.28 353.33 898719 4225067 0.004
oy ol bl slag S
CultivarxPGPR . . . " "
o . 24 257 17.98 18.67 22260 83958 0.001"
Sy o381 gla g iSL x 09
Error
s 70 1.03 4.43 3.16 6054 11063 0.001
CV%
- 9.80 8.98 7.32 9.10 9.37 6.26

(30,9) Ol pudl g pb

0= 0.01 ;0= 0.05 mhaws ;0 ;5 o Gme 5 o o pué o i a0 X5

ns :Non-significant, *and **: Significant at a=0.05 & a= 0.01, respectively.

Y Jgus alol
Table 3- Continued

*ns

oy 5 olowy Qo
sov 2 wpels)  wepeslishs OO0 7 l:” "M"‘"
ks ol &30 Plant The number of o J _ =
df Height sub branch Tota Active Protein
nodal nodal content
Replication
(55 2 376.27 70.22 130.95 80.21 117.39
J
Cultivar i ok o ok o
by 3 347.32 37.93 91.47 68.55 4541
PGPR o - o o o
b oialjil slos S 8 978.23 135.80 285.05 666.97 219.17
) O d
CultivarxPGPR " " " o o
sy ol sl 55l o3 24 13.96 1.68 4,15 3.57 3.53
Error
s 70 1.58 0.35 0.28 0.52 0.33
CV%
- 7.91 6.85 3.98 5.88 4.45

(h03) &l sk o 3

0= 0.01 0= 0.05 Jlozx! mhaws 10 50 o sme 5 )0 oy i 5 0 FF 9% NS
ns :Non-significant, *and **: Significant at o= 0.05 & o= 0.01, respectively.
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Table 4- Mean comparison of interactive effects of cultivar and plant growth promoting
rhizohacteria on grain yield and important agronomic traits of chickpeain Sarableh climate

PYENERTE S . .
. &g 4l wo (439 4o o ySloc SO 59l g © Slos
Slesd Treatment nur:b:r of number of 10_0-%rain Grﬂ'n %/ield 'Beil?jl olgicr?l
pod per plant grglI gn [zer weight (g) (kg/ha) yield (kg/ha)

Noinocufation * No N 6.1l 13no 16.8rs 561st 1523¢r

No i”"ﬁi't?gggn* 10kg 6.5 14.3mno 17.7qrs 602rst 1583pqr

No i”"?\‘fi't?gggn* 20kg 6.9 15.11mn 18.0pqrs 634qrst 16630pqr
Azesperifiuim* No 122 18.3jkI 20.4im-q 831jkimn 2233

Arman AZSpeh','l't'r‘f)'é”e; 10kg 17.3ce 453¢fg 26.6ghi 1166de 2813defg
o] Ame,{l'l't'rlgg“en 20kg 15.2f-h 42.3gh 25.5ghij 1016ifgh 2503hij
Azeobadter * No 13.2i-k 20.3jj 21.6/mno 931hijk 2533
Aze“’kﬁ‘tcr‘%gnlo kg 1960 53.3ab 35.06b 1433ab 3333a
Azetokﬁt‘f%gnzo kg 16.6¢-f 46.3def 29.2cdef 1166de 2893de

No '”0?1‘3‘!?}}23&* NoN 7.4 14mno 18.80pqrs 616qrst 16230pqr

No ino?\ll‘ilt?gggn* 10kg 7.7 15.6kImn 19.7mnopgr 649parst 1683nopq

No inO(':\LlJiIt?gggn* 20kg 7.8 16.1kImn 20.02mnopgr 684pars 1763mnop
Azesperiliuim* No 14.2h ] 21.3i] 23.6ijkI 982ifgh 2633ghij

Azad AZSpeh','l't'r‘f)'é”e; 10kg 2.6a 5608 385a 1533a 3363a
N AZ&F’G,{I'I't'r‘gS“e; 20kg 17.2c-e 47.3de 31.2cd 1216¢d 2993cd
Azeobadter * No 13.2ijk 19.3jk 22.3jkimn 881ijkim 2333k
Aze“’gf;‘tcr‘%gnlo kg 18.30c 46.3def 28.6defg 1216¢d 2893de
Aze“’kﬁcr‘%gnzo kg 16.2d-g 433fgh 27 5efgh 1066¢fgh 2693fghi

No 'no‘f:grlgtl'iggr* NoN 7.4 16kimn 19.8nopgr 716nopgr 1806mno

No i”"ﬁi't?gggn* 10kg 7.7 17.6iKim 20.7mno 749mnopq 1863mn

No i”"?\‘fi't?gggn* 20kg 7.8l 18.1jkl 21.02mnop 784Imnop 1913m

Azesperiliuim* No 14.3hij 233 24.6hijk 1082defg 2716efghi

Hashem ~ Azesperiliuim® 10kg 1930 52a 3440 1416ab 3250ah
s AZSPel{lz't'rlgé”e; 20kg 17.3cde 49.3cd 32.2bc 1316bc 3123bc
Azerobacter * No 13.2ijk 21.3jj 23.3ijkim 981ifgh 2483jk
Aze“’kﬁ‘tcr‘%gnlo kg 18.30c 48.3de 29.6¢def 1316bc 3093bc
At 2 " 16.20efg 45.3¢fg 28.5defg 1166de 2830def
Noinocufation * No N 6.1 11.00 15.85 520t 1473
Noinoculation * 10kg 6.261 12.6n0 16.7rs 572rst 1533qr

No i”"?\‘fi't?gggn* 20kg 6.8l 13.3n0 17.02qrs 604qrst 16130pqr
Azesperiliuim* No 11.9 16.3kimn 19.3nopgr 801imno 2183

ecotype AZSPE{,'I'IL‘:)'S;; 10kg 17cdef 433fgh 25 6ghij 1116def 2760efgh
:i AZSpe,{,'I't'r‘gé”e; 20kg 14.9ghi 40.32h 23.2jkim 966ghij 2476jk
Azegbadter * No 12.9k 183k 20.6lmnop 901ijkl 2483k

Aeetobacter * 10kg 18.03bcd 47def 30.4cde 1216¢d 2986cd
Azetoa%crt%gnzo kg 15.9¢fgh 44,3¢f 28.2defg 1116def 2843def

25l K0S b g s g DM 0= 0.05 mhau o i)l St B> S JBlas (gt 2,0 a8 Gl Sl
Means within each column with aletter in common are not significantly different at a= 0.05.
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Table 5- Mean comparison of interactive effects of cultivar and plant growth promoting
rhizohacteria on grain yield and important agronomic traits of chickpeain Sarableh

Climate
AS,.)&L&S)I s.ul:dotw.:l.uu 0,5 s Jkd o )5 AlS ig
Sl Treatment Plant Height The number of sub Total of Active  Poreitin content
(cm) branch nodal nodal (%)
Noinoculation * No N 17p 440w 18r 8.83wx 17.3v
Noinoculation * 10 kg 21.3mn 5.43tuv 20.5p 10.22tuv 18.3su
No '”Oﬁj't";‘ggg]* 20kg 23.2Im 6.3rst 22.2n 11.65qrs 18.6rst
Azesperiliuim™ No 26,5k 9.4Imn 26.1jk 15.04mn 21.90
Arman - Azesperiliuim 10 kg 37.2¢f 12.05¢fgh 30.3e 25.98fg 26.6gh
ol AZ%Per 'I't'r‘ggm* 20kg 33.4hi 11.1hij 28.3g 23.64i 24,9k
Azetobacter * No 313 10.09kIm 27.3h 16.02Im 22.3n0
Azemb?t‘;"% * 10kg 43.7b 14.8b 34.3b 28.66bc 29.9ab
Aze“’g?gt% * 20kg 39.5d 12.4def 30.3e 25.64gh 27.3¢fgh
Noinoculation * NoN 20.06n0 5.65U 19q 9.43uvw 18.3tuv
Noinoculation * 10 kg 24.3KI 6.5qrs 21.5n0 10.55stu 19.3qrs
No '”OC,\E‘I't";‘ggn * 20kg 26.3jk 7.2pqr 23.2m 11.98pqr 19.6qr
Azesperiliuim™ No 34.3gh 11.1ghij 27.3h 16.98KI 23.3mn
Azad Azespariliuim* 10 kg 48.03a 16.02a 35.06ab 30.8a 30.9a
ofsT AZ%PH'I't'r‘ggm* 20kg 42.6bc 13.4cd 31.3d 26.6¢fg 28.3de
Azetobacter * No 313 10.42jkl 27.1hi 16.04im 22.9mn
Azaoﬁ?g‘gg * 10kg 42.6bc 13.3d 31.3d 27def 27.6efg
Aze“’g?gt% ~ 20kg 39.1de 12.09¢fgh 29.2fg 24.6hi 26.6gh
Noinoculation * No N 22.1mn 6.4rs 210p 11.1rs 19.3qrs
Noinoculation * 10 kg 26.3)k 7.5pq 23.5/m 12.5pq 20.36pq
No '”OC,\E‘I't";‘ggn ¥ 20kg 28.3] 8.20p 25.2 14.01no 19.9q
Azesperiliuim™ No 36.3fg 12.2¢fg 29.3f 18.01k 24,3kl
Hashem  Azesperiiiuim 10 kg 481a 15.8a 35.3a 29.7ab 30.6a
s AZ%PE,(I'I't'r‘ggm* 20kg 43.8b 14.4bc 33.3c 27.5cde 29.3bc
Azetobacter * No 33.3hi 11.4fghij 29.1fg 17.04KI 23.9Im
Azetobacter * 10kg 44.6b 14.4bc 33.3c 28cd 28.6¢d
Azaog?gt%;lzo kg 41.1cd 13.1de 31.2de 25.5gh 26.9fgh
Noinoculation * No N 14.32q 4.06w 17.20r 7.8x 16.3w
Noinocuation * 10 kg 18.30p 5.06UvW 19.5q 9.2vw 17.3uwv
No '”Oﬁ:'t?gg” * 20kg 20.3n0 5.2tuv 21.2n0p 10.68u 17.6tuv
Azesperiliuim™ No 25,3kl 8.7n0 24.1 13.050p 20.9p
ecotype - Azesperiliuim® 10 kg 36.3fg 11.71fghi 28.3g 24i 25.6ij
EERNYY AZ%Per 'l't'r‘gg”;; 20kg 33.1hi 10.8ijk 26.3ij 216 23.3mn
Azetobacter * No 28.3] 9.2mno 25.3k 14.03n0 21.30p
Azemb?t‘;"gg * 10kg 41.06cd 13.02de 3L06de  25.7fgh 27.9def
Azaog?gt%;lzo kg 36.5fg 11.6fghi 28.3g 23.6i 26.3hi

A58 K05 b g o sime M 0= 0.05 mhaws j0 i jls S e By S Bl i o 40 a5 olanSilee
Means within each column with aletter in common are not significantly different at o= 0.05.
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Abstract

To study the effects of plant growth promoting rhizohacteria on yield and yield
components of four chickpea (Cicer arietinum L.) cultivarsin [lam region under rainfed
conditions, a field experiment was conducted using factorial arrangement based on
randomized complete block design with three replications at the Agricultural Research
Center of llam during 2014-2015 cropping seasons. Cultivars under study were Azad,
Hashem, Arman and an ecotype. Treatments were plant growth promoting rhizohacteria
(without inoculation, 10 kg nitrogen fertilizer, 20 kg nitrogen fertilizer, Azospirillum
brasilense+without nitrogen fertilizer, Azospirillum brasilense+10 kg nitrogen fertilizer,
Azospirillum brasilenset20 kg nitrogen fertilizer, Azotobacter chrococcum, without
nitrogen fertilizer, Azotobacter chrococcum+10 kg nitrogen fertilizer, Azotobacter
chrococcum+20 kg nitrogen fertilizer. The interaction effect of cultivarxplant growth
promoting rhizohacteria (PGPR) were significant on pods per plant, seed per pod, 100-
seed weight, seed yield, biologica yield, plant height and protein content; Thus,
application of chemical fertilizer and PGPR in these cultivars increased all traits under
study. The highest mean seed yield of 1533 kg.ha' was obtained from interaction effect
of Azad cultivarsxAzospirillum+10 kg nitrogen fertilizer and lowest grain yield with
mean yield of 529 kg.ha® observed from interaction effect of ecotypexwithout
inoculation that increased 65.5% to check treatment. Inoculation with Azesperilluim
was found to be more effective in Azad and Hashem cultivars and inoculation with
Azotobacter was found to be more effective in Arman cultivar and ecotype. According
to the results obtained from this study, Azad cultivar and inoculation with
Azospirillum+10 kg nitrogen fertilizer produced highest sedd yield under rainfed
condition of Ilam Agricultural Research Center.

Key words. Plant Growth Promoting Rhizohacteria, Rainfed conditions, Grain
yield, Chickpea.
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