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($rSL L oolS mil Jldo 4 yaud pex
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Iy a8l 5 Sy )0 yaud mood il (gogu> U
b b Sl 5 S5 Ce g obajl sl
Lazali et al., ) wla o a9 5L S5
anwg 4 ol ol lp fpe eelSe (2016
Ol bwg (gey90 adgi S0 slaty ) et
4 mie A5 Sl 00l 00l Cons s xSL
Pereg et ) 09 oo 0 ind SLoS 5 wds il
Clonse 5 add sla bl (al, 2016
olas Lialesl cpl o el eop L5 4 o SL
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509 009 PH 2als 55k 5l Jelxal (Sone
5 Gl SBland log il i g oy 4 08
Lo 30 b awolie ;0 Ms aype SIS

el adbioe YL o Shy cnl o K0
ool il slojle g all YL Ms aysm
asl axsle 6 YL yaud Jlade vald 4 s
b SS g 5 adsle o Slee () flion (uize
dwg & boye Pn Gleme GBIl
ez ghe geges (Rl slaty) et
5 «l3Ysls Ll (Singh and Sharma, 2016)
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(Khan et al., 2013) ws 5
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35 laie 8, YU (Rashid et al., 2004)
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Table 1- Characteristics of Pseudomonas putida strains

lgogdgm sbasgw ACC sy Jo calls Jassul adgs 29993099 Al g5
RV} brel (g0 Ol (Faiss o] Sean! Siderophore
Pseudomonas putida ~ ACCdeaminase  P-solubilizing IAA production
strains production ability production (halo diameter/colony
(mg/lit) diameter)
P. putida strain M168 + + 5.8 0.50
P. putida strain M21 + + 8.9 0.66
P. putida strain M5 + + 9.6 0.73

oilejl Joe ST oland 5 (So5d olgs =2 Jgur
Table 2- Selected physical and chemical characteristics of the at the research location

JG J OI9r= R3 | Calas el ( o
. T A0 S e 3
PR s oAl wix ok o - ol sl e e
Total ocC pH Depth (cm)
Mn Zn Fe K P 0 0 Ec (ds/m) texture
(mo/kg) NGO 0
188 204 116 193 71 021 228 1.7 1.23 fggﬁ 0-30

dole 5,Slas ol (g gy 2, 5hos 2 lisagdsm 7Sk g shed (alooed 255 I uily)ly 432 =3 Jauar
SiF g 5
Table 3- Analysis of variance of phosphor fertilizer and Pseudomonas strains on protein
yield, crude protein, dry and fresh forage yield

(Mean Square) ol yo (il

axye adgle 5 ,Slos 5 ySlos
. |(S'(?~.V)L-w 5T F adgle 3 ,5dae 91;; ” PL e s
ks o Fresh forage Crude o9
yield Dry _forage protein Pr(_)tem
yield yield
51,555 Repeat 2 322618™ 1176778** 2.841™ 20201ns
$»SL4  Bacteria (B) 3 22695596** 1257322** 39.73** 1231892**
s 095 Phosphor (P) 2 24875182** 1164141.** 0.211™ 501008**
PxB 6 8911741** 39633™ 2.514™ 174953*
s Error 22 696064 182840 1.386 58295
Olpais oo CV (%) - 6.72 15.91 6.48 10.72
** 3 * ‘ns

doye Sy gty Joil maw jo s e B 392 ol gine B 592 pae o Ay

ns,* and **: not significant, significant at 1% and 5% probability levels, respectively.
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Table 4- Analysis of variance of phosphor fertilizer and Pseudomonas strains on
digestible protein, crude fiber, shoot P, acid and alkaline phosphatase

Glry o (puSilae Mean Square
(S.0.V) @ollaze ol G HE oo Sl lid Ll Glaws eIl
Syt gle df Crude ™ Acid Alkaline lg
fiber Digestible  phosphatase  phosphatase  Shoot P
protein
)55 Repeat 2 2.502"™ 2.457™ 1.47** 30.78™ 0.0514™
$»54  Bacteria (B) 3 31.00** 34.36** 9.11** 141.3* 0.131**
395 Phosphor (P)
o 2 6.29* 0.182"™ 0.015™ 21.34™ 0.123**
yhowd
PxB 6 1.972™ 2.17™ 0.08™ 43.64™ 0.243**
Uas Error 22 1.83 1.198 0.042 23.65 0.025
Oy caps CV (%) R 5.84 8.17 21.73 28.17 276

4oy S gy Jleil mhaw jo s e Bl 5925 ls s B 525 pae o Ay ** % s
ns,* and **: not significant, significant at 1% and 5% probability levels, respectively.

e o (6 pSoilail Sl Guligagaguw 6555k 5 shad pliond 355 (ol 51 (2Sileo aunlin =5 Jgux
Table 4- Mean comparison of Phosphate fertilizer and Pseudomonas strains main effect
on Berseem clover traits

3 Slos .
] Hlado L 6 -z
“gle SU "M:” o IR el Blind ul5 Gl
S s J L Acid Alkaline
dry Crude Crude  Digestible  phosphatase  phosphatase
forage N protein protein
- fiber
yield
. . P eSS S 3l e ol Jbg iyl 59,5
Pseudomonas putida strains Loy T
JiSe el G Gae S p 5
il pus 2326b  25.04a 16.20b 11.58b 0.332d 12.09b
M21 2409b 24.45a  16.53b 11.89b 0.684c 18.54ab
M168 2937a  21.43b 2042a 15.51a 1.135b 16.85ab
M5 3073a 21.70b  19.43a 14.59a 1.624a 21.57a
oud (o1lronls 995 ilito gl
Phosphate fertilizer (kg/ha)
PO 2425b 22.32b  18.22a 13.46a 0.823a 17.05a
P1 2603b  23.48a 18.22a 13.47a 0.943a 17.26a
P2 3031.a 23.66a 17.99a 13.25a 1.064a 17.48a

sl ge LSD (y5051 U9y 4 9o p0 5 Jlez>| s 5o o cixe BMST Bl sl oo Syt By y> Il e Ho 0 a5 ola Sl
In each column, means with similar letter(s) are not significantly different at 5% probability level according to
LSD tests (PO= control, P1= 75 kg P ha™ and P2= 150 kg P ha’
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Table 6- Slice analysis of variance of Pseudomonas strains in Phosphate fertilizer different

levels
oo (o1 lronls 095 oIl az o F adgle s Slos g 0y as stlop pludl jiuns
Phosphate fertilizer df Fresh forage yield Protein yield Shoot P
PO 3 12433290** 230302** 0.184*
P1 3 17233668** 1003484** 0.206*
P2 3 5192134* 56570* 0.236*

doye Sy gty Jil maw jo ls e B 392l e B 592 pae o A **a*ns
ns,* and **: not significant, significant at 1% and 5% probability levels, respectively.

sind oliond 355 calidie pola 10 ubgadgu 6,55k sladige ST Sl dnslio— 7 Jgur
Table 7- Mean comparison of Pseudomonas strains in Phosphate fertilizer different levels

5 sl oSlos oelsnoySlas  (lsh el yiud

Foowd (ot boous © Lgogo SL sy
Phosphg;e" f;rtilifer wp;"; d?mi;;‘sfraiﬁ‘s}“ Fresh forage yield Protein yield Shoot P
(kg/ha) (kg/ha) (mg/kg)
el pus 8161b 1839¢ 5.39b
PO M21 10630ab 2034b 5.80a
M168 11550ab 2498a 5.84a
M5 12424a 2162ab 5.96a
il pus 9305c¢ 1334d 5.45¢c
P1 M21 11797b 1945¢ 5.79b
M168 14916a 2182b 5.82b
M5 13163b 2730a 6.09a
Zili pus 13391b 2526b 5.48c
P2 M21 13315b 2417b 5.84b
M168 14095b 2586a 5.47c
M5 16136a 2746a 6.04a

bl oo LSD 9051 39,y 4 000 5 Jloz g 5o ls s BT Wl wiily oo S e By sl gt o 0 aS ol Sl
In each column, means with similar letter(s) are not significantly different at 5% probability level according to
LSD tests. (PO= control, P1= 75 kg P ha™ and P2= 150 kg P ha™

= OCATR OL —@=T] e T2 —+—=PJ]+M2] —S—=Fi+M2] =Ptk 55
v} i 1 1 il {5 Pr4dfi g =—s—D14+pd5 —s—F2+hi5
ool i
; s e g o = = e i
B - i ¥ 6
750 { Ty 9 74
: = 22
=R o
E 1 - 5 68
_ g B s
= $ 559 o4
)
5.50 i
123454678 3101112131415 T 23 445 b ¢ ¥ 9101112151414

TIME "WEEL) TIME (WETE)

oS w0590 Jsb ,o calises gla Loy ,o S PH jlaie =1 S

Figure 1- Soil pH value in different treatments during growth period
(P1=75 kg P ha™ and P2= 150 kg P ha™,
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Abstract

Effects of phosphate fertilizer and pseudomonas putida strains on the quantity and
quality of forage of berseem clover as a second crop was studied in a factorial field
experiment using randomized complete block design with three replications at Fooman,
Guilan province, Iran. Treatments consisted of phosphate fertilizer with three levels (O,
75 and 150 kg/ha as triple super phosphate) and Pseudomonas putida strains with four
levels (M21, M5, M168 and control). The results showed that use of phosphate
fertilizers increased the soil pH during growing season while bacterial inoculation
adjusted soil pH. The bacterial inoculation increased amount of crude protein, digestible
protein, acidic and alkaline phosphatase activity compared to non-inoculated treatment,
but it decreased crude fiber of the forage. Clover forage yield, protein yield and
phosphorus content of foliage also were influenced by the interaction of bacterial strains
and phosphate fertilizer. The highest forage and protein yield were obtained by using
strain M5+150 kg P ha™. Significant increases in forage and protein yield were found to
be 16.49% and 8.01%, respectively, as compared with non-inoculated treatment. Based
on the result of this experiment, application of 150 kg P ha™ and Pseudomonas putida
strain M5 inoculation can be used to obtain highest forage yield and quality of berseem
clover as second crop in the experimental site.

Key words: Crude fiber, Phosphatase enzyme, Phosphorus, Protein, Soil pH.

1- Assistant Professor, Department of Agronomy and Plant Breeding, Rasht Branch, Islamic Azad University, Rasht, Iran.
2- M.Sc. Department of Agronomy and Plant Breeding, Rasht Branch, Islamic Azad University, Rasht, Iran.
* Corresponding Author:: Ansary330@yahoo.com



mailto:Ansary330@yahoo.com

