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0.C= Organic Carbon,
0O.M= Organic Material,
Kav= Available Potassium,

Pav = Available Phosphoru

EC= Electrical Conductivity
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2- Nitrogen Fixing Bacteria
3- Phosphate Solubilizing Bacteria
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2- Radiation Use Efficiency
3- Nitrogen Use Efficiency
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1- Synergisti
2- Harvest Index
3- Nitrogen Harvest Index

AR

3OS O3as s e YV B VA Sl s Shes
OAM IS 5 6ly) canl sds L WY B V/Y
oela o YVIY O Al ey p esls
sl sS Oleser 5 ,,08) CiBr [l s cils
Jlie 55 (phars lassS do s Vov + G54
wlhord las S e 050 CBL wals [l
e S ean 5 i U S (S5
Qo eSSl 5 Slind slis J> slags st
Sl Sl Bl &S Clies piplerd slas S L
(0 dsus) cl atdls el Sl 4 cuwns )
ol S5 s)smn Shese 51 s Clils el
oleas Ly s s 0L | solal 5 Shes &S
-l e s als s Sles s C:;AHI s
Sl g il Ly el 03510 ol
sl 3l el et e (slal 5 Sae gl
ol Koo ol 4 (04N ISl S e 1
Ly o Sose 5 Che K Olgea Sl
3,8 515 e bl anlie glp oo sl
Bl S 5 a3 b olS S 5 Shes
38%he il se O (sl &l s s Aal
5 M) Sslse o See Al 6l Ll
Yoy O

olols w s il S 5 059 A Ao
cobe b Gl 035 Awss &S sl ol
i 2 Sidam 08 5 aleed o8 ks
Sl adls 1) ol pme Cul& Aoy ) Jld
s wle Sl oSl anslis (7 Jsax)
Oljer 25,8 s o 0L plad 5 OS5l se
Oisie ol 0 ool Bt Slslae slasss
las S 3l eslanad Ol dald Hles b acslis s 4ils
ol b e el il B.CL Silsm 5 olend

sboslasles L, (gl pme OV (g )5 YV



O e2 9 (s0 dg05%0

K3 355 5 plrerd 35 e SUod pAE 2500 Sl ity 5 Y Jour

ey 5L

O3 &l slaes Jsb chw € g ol alows slaws CLE)! a o
«laylze o 52 5 s Sy EA A s e < @l e

VAT AR oYy VA" ooyt Ak \ S5

e W' i VAR Wioe ™ Ve M Y C

ARAS o/ (AR} ARNY A o/ V/to ¢ et
LVathe \ATAN SVEOTF /g™ Vos0q™” VANA A t7) ¥ B

VAVEE ave™ VR A b Fyov*® ooar® \A\ 1 BxC

v/v0 /a1 LARN DVARY:} \YA LVARE4 \V/0 VA Lo

\/ev 0/4 V/4) VA VAN Y/\e £/¥e - (Ao y3) Dol ds oy

ns

M))O)\ ch»d‘;b)‘éwj‘;‘bwf.wqul:g}a‘j&w)
S5 s 38 5 sloed glas S Spae L S4B, C

K3 355 5 et 355 e pbiod pAE ) 5590 Slies 15 5 Y U aslsl

S

Aoy Aoy ™ 3,5 s 38 o2 s ol
e Bias s, S5 5 g & als ol e
VALCE /ey SATYE WFAYYFO™ Ve e ™ VAYVoY!S \ S5k

Yv/0** AWV W VAL 1TANee™ gTaar® Y C

v /2 AY v/eY AVY YooV LY\ V YA£4494 ¢ o

YA SN e WWEAMVIATY RFAOANYTT e eV Al B

\Talh AATEE Vo ** 0NV AT Yoyava®® RALYC 1 BxC

YRR YO V/eA oYY YEavy ¢ VYT A st

Y/YY g YAt VAT Ao AYo (Ao y3) Dol hs oy

¢ NS

M))O)\ ch»djb)‘éwjj‘bwr.wqﬁwFQ}a)T&w) ¢
S5 s 38 5 phoed oz S a5 B, C

03 0 Sas 5 5 Shas (glizl (S5 h 50 Slho 5 K5 Psm 5 plard L35S sl SIS )5 —E s

alsylze 05 &l sloas ao Jsb ool € g ol s sl e CUJ) chw
¢ ahor A2 (o Sle) S g B A K (ol )
° Y4/A° A€ Y/+q° £9Y¢ Vals vyre C.
§/0° /A a/¢° £/v\° wo? v/o? vv/P C,
A Yv/e? yan® o* vyt y/vo? AYV/O" Cy
S oS
Al v/ rav ¥/ard ov\© VAT ved B.
¥q¢ rn° 4/A° £11° 16y° V/AgS vA/e® B,
gon® o a/TAP £/vrP K /P vay® B,
/A" in% q/ Ay aath \ATA AvIA B.

w53 oSSl Oga3l G wlie Y Gy (S5 555 5 bt 38 ol SIS sl 1 by 5 O 8
.Lv)‘.b 6‘;\>L;'¢u= CJJUJ Lo )3 0
(6\;— Q‘}AJTJALN‘JJ &W )}S JIAA)RJ +/OR ‘Lsik’:?“":‘j’ >}S JI,QA Q).Lv %J;A{CVJC\ C.

2 iS313T Glags SL G me (NFB) 05528 s diSTes Glas SL G ae «S3dsm 355 2,08 05k 54 By 5 By B, B.
PSBNFB .55 jles 5 (PSB) livs

YV



IFAL (V) o jlowd d(0) Wl Jloly Wi o STB Ca o Ay gulid

fJ'S/ 3 Shes g5 Shes 6l (K580 58 Olaw » K500 9 b las oS ol Sl J1 w5 -8 Jgd anlsl

Ofan Ao Uhass ey by pesls SOl s Slas oS 055 s 3, Sas [

(A y5) 4ils (A y5) &ils (A ) Ok s (;)&S) Ok s (;)&S) OLs s (;)&S) herd 38

Va© yv© V/¥© qyve® ovv:© Yy o© C.

VA /Y° 14® £Y/1V° RV b gveAd C,

yré Y/v4? Avay Nev? 1010° 0r00° C,
S oS

a/00¢ Yala v4/5° M oYy ve vy B.

VP YN £1° Ve EEAC T £.9¢° B,

VoA 14 £\/Y° Vv oes? govy® By

yw? \AGH Al Y1EAY? 104 gvy? B:

gl 5> 550 055l G wlie (Y B (S5 sm 255 5 et 355 ol SIS @ I ke 5 05 8
A gl g sl A 5 0

(S sa3T ool oo 355 G ,m0) R 5 +/0R ¢ olian 58 5 s 05k o Gy 5 C,

o iS313T glags SL G me (NFB) 05528 s eSS glas SL O pae (S5 gm 355 2508 Osy 54 By 5 By B, B.
PSB+NFB .S 5 Jls 5 (PSB) clivs

05 o Shas 5 5 Shas (g1l (S5 d b Slio 5 K5 dam 5 aberd oS ol SN gy -0 Jgur

alsylza 05 &ls slaws ao Jsb ool @ g 3ldad i sl e CUJ) b, les -
) s el Saghe SR S (el Sdm T
vo/ve v v/ Y/ £0.8 V68 vint B. C.
voral vard vl ¥/ E gast v voah B, C.
v vard A /)8 ghof VAS Vve B, C.
TUAS vyl Aog v o’ VAS VA0S B, C.
¥q¢ ¥ ant £ o1? VAR v vE B. C,
va,vd vy v g yovPe vd vyt B, C,
Ak vy/0% a/0¢ gvd 140 v va gl B, C,
gv/8° AR a/8° ¢ vrrd ¥ va/nd B, C,
£V/A° oo e §V° 14A° YA Ve B. C,
£1/4° /o 1.© g/a° vy y/xbe AV B, Cy
gr? AND yor? o/Y? vyYPe e A By Cy
A ra/4? Veso? on? vre? \\w At B: C,

A (5l e Sl Lo 3 0 e 53 SUls O a3l b bt Y g D A

(S sl olal 5 oland 558 G as) R 5 0/0R (sl 355 oz 05 i 5o Gy 5 Gy C.

s iS35T (glags 28U b me (NFB) 055 5 sdiSins glaggSL e «S33dsm 355 558 05 v Br 5 By By B.
PSB+NFB .5 5 jles 5 (PSB) Slivs

YYA



O e2 9 (s0 dg05%0

05 5 Shas 5 5 Shas (515l (S5 h 50 Slio 5 K5 Psm 5 plrand G355 Joliin I 1 oy 2 =0 J g sl

O Ao Oigp Aoy Sl el S5 s 3,8 ks oS 03 als 5, Ses ol s
(dsy2) il (dsy2) il (hs)2) O 53 p SS) O 53 p S5k8) GG 2 0 SAS) Sl .
vif vyt ve/A 1arh geval yyay! B. C.
vesgd V/AsS b qy e 0AETE Fivyh B, C.
vesed v/Aed TVvE yeranet ATATLS 0448 B, C.
VY Y/N© va/0f Vegvy® W © Al B, C.
q/81° Ve §1° qovef ovvv? veax! B. C,
VY/8° /08¢ gy Vegs® rgd £YV° B, C,
a/A0° VY gv/8d v ATRLS gvryd B, C,
o /YA gy /ve 11000° 1081° 0n1° B, C,
VY v/ 8° £Y/4° yoovrd 04A0° geand B. C,
Na% v/80? gv° VIFAAC 1rbe §4A8° B, C,
/A YAYC Vs 114ag° gq? ovio® B, C:
ven? \ £4/Y? yYEVE an? 0o+ By C,

AN (gl e Dol ds s 0 CE»—/J) OSls dyasl ab wlie N Gy e D s s
(S Oge3T ulal p pland 558 G me) R 5 WOR « Lliard 355 G ae 05 o 54 Cy 5 Gy (C
0 diSsl3T Lo ;SU G jme (INFB) 055 25 s liScas slag ;SU b ae oS85 05m 355 3,8 03k s 54 By 5 By By B.

e

sy e Vsl o sl a0
ot lasss 5 Ol 55 e Cle ol sles
e w s e s ol e
o 35 Hsd pland G S Kl Ll
5 herd bSOV g 4ers L S
ol by Sl A e s Ol
5 Sl oS =Dl se sy 3l eslizal Las S
dagr s dolate IR L Gadls 5 05 50 eSSl
b oo ke wls 5 Sl slas S

PSBNFB .55 jles 5 (PSB) livs

S 5 o

S8 S a0l LTl ml

Qs oSl 5 Sldud oS > slags SL
SRl el Al Loy Ol S sen
WIS S 5 O5a58 Ol olS S o3 g
NURY (aul.'f als 5 Sas a5 5 5 Shes Gl
5 lind ekiS > o SU Olesas 58 s
ol A8l 58 @ Cad O3S edSELE
03 5 Sl Dl 5 (65 e 2D N Sl se
S S b S sbaass oS 5 eslial &)y
Mg ok, Skt O el EE by ales

1.Agata, W. 1990. Mechanism of high yielding an achievement in Chinese F1 rice compared
with cultivated rice varieties. Jap. J. Crop Sci. 59: 270-273.

2.Amano, T., Zhu, Q., Wan, Y., Inou, N., and Tanake, H. 1993. Case studies on high yields of
paddy rice in Jiangsu Province, China. I. Characteristic of grain production. Jap. J. Crop Sci.

62:267-274.



WAL (1) o jlond d0) s Jlasly adgi 9 SI& a4y pul

3.Asadi Rahmani, H., Khavazy, K., Asgharzadeh, A., Rajalee, F., and Afshari, M. 2010.
Biofertilizers in Iran. Opportunities and Challenges. first Challenges Congress fertilizer in
iran. Half a century of fertilizer consumption (Key Articles).

4.Banik, S., and Dey, B.K. 1982, Available phosphate content of an alluvial soil is influenced by
inoculation of some isolated phosphate solubilizing microorganisms. Plant Soil. 69: 353-364.

5.Cohen, E., Okon, Y., Kigel, J., Nur, 1., and Henis, Y. 1980. Increase in dry weight and total
nitrogen content in Zea mays and Serariaitalica associated with nitrogen fixing
Azospirillum. Plant Physiol. 66: 746-749.

6.Dasilva, P., and Stutte, C. 1981. Nitrogen loss in conjunction with translocation from leaves as
influenced by growth stage, leaf position and N supply. Agron. J. 73: 38-42.

7.Engel, A.J., Bird, A., Hil, J.E., Horwath, W.R., and Kessel, C.V. 2001. Nitrogen dynamics
and fertilizer use efficiency in rice following straw in corporation and winter flooding.
Agron. J. 93: 1346-1354.

8.Falah Nosratabad, A., and Khavazy, K. 2001. Role of phosphate solubilizing bacteria in
agriculture. Necessity in the industrial production of biological fertilizers (Total articles).
Publication Agricultural Education Commissioned by the Institute of Soil and Water.

9.Gastal, F., and Nelson, C.J. 1994. Nitrogen use within the growing leaf blade of tall fescue.
Plant Physiol. Pp: 105-119.

10.Ghalavand, A., Shirvani, A., Dehganshoar, M., Malakoti, M., Asgharzadeh, A., and Chokan,
D. 2009. Application of biofertilizers (Biological), Strategy for ecologically sustainable
management of agricultural ecosystems, Iranian agronomy and Breeding Sciences Ninth
congress (Key Articles). Pp: 200-224.

11.Glick, B.R. 1995. The enhancement of plant-growth by free living bacteria. Can. J.
Microbiol. 41: 109-117.

12.Hirel, B., Gouis, J., Ney, B., and Gallais, A. 2007. The Challenger of improving nitrogen use
efficiency in crop plants: towards a more central role of genetic variability and quantitative
genetics within integrated approaches. J. Exp. Bot. 58: 2369-2387.

13.Hirose, T., and Bazzaz, F.A. 1995. Trade off between light and nitrogen use efficiency in
canopy photosynthesis. Ann. Bot. 82::195-202.

14.Jones, D.L. 1998. Organic acids in the rhizosphere a critical review. Plant Soil. 205: 25-44.

15.Kapulnik, Y., Sarige, S:, Nur, I., and Henis, Y. 1981. Effect of Azospirillum Inculation on some
growth parameters and N content of wheat, sorghum and panicum. Plant Soil. 61: 65-77.

16.Khosravi, H. 1997. /Study of frequency of and release of azotobacter chroococcum In
gricultural soils of Tehran province and Some physiological characteristics of the research,
M.Sc thesis, Faculty of agriculture, University of Tehran.

17 Klopper, HJ.W., Lifshitz, R., and Zablotowicx, R.M. 1989. Free living bacterial inoculator
enhancing crop productivity. Trends in Biotech.7: 39-44.

18.Klute, A. 1986. Methods of Soil Analysis, Agronomy No. 9, Part 1. Madison, WI.

19.Leinhos V., and Nacek, O. 1994. Biosynthesis of auxins by PSMs from Wheat and Rye.
Microbiol. Res. 149: 31-35.

20.Lindsay, W.L. 1979. Chemical equilibria in soil, John and sons. New York. 130: 25-36.

21.Mac Adam, J.W., Volenec, J.J., and Nelson, C.J. 1989. Effects of nitrogen on mesophyll cell
division and epidermal cell elongation in tall fescue leaf blades. Plant Physiol. 89: 549-556.

22 Malakoti, M.J., Khademi, Z., and golchin, Z. 2009. Ways to increase wheat protein
and actions to improve the quality while buying bread. Balanced nutrition of wheat
(Key Articles) Second edition. Pp: 39-46.

23.Molla, M.A.Z., and Chodhury, A.A. 1984. Microbial mineralization, of organic phosphate in
soil, Plant Soil. 78: 3. 393-399.

24 Mousavi, S.H. 2010, An analysis of self-sufficiency in wheat production. Ph.D. Thesis,
Agricultural Economics, Shiraz University.

25.Noor Mohammad, G., Syadat, A., and Kashani, A. 2010. The first volume of cereal crops.
Shahid Chamran University Publications.



O Ko2 g (580 dg05%

26.Patriquin, D.G., and Dobereiner, J. 1978. Light microscopy observation of tetrazolium
reducing in the endorhizosphere of maize and other grasses in Brazil. Can. J. Microbiol.
24:734-742.

27.Rai, R. 1988. High temperature adapted A. brasilense strain: growth and interaction response
on associative nitrogen fixation, mineral uptake and yield of cheem (Panicummiliaceum L.)
genotypes in calcareous soil. J. Agric. Sci. 110: 321-329.

28.Rai, S.N., and Gaur, A.C. 1988. A Characterization of Azotobacter spp, and effect of
Azotobacterization in presence of fertilizer nitrogen in the yield of wheat. Indian Soc. Soi.
Sci. 33: 424-426.

29.Sadrzadeh, S.M. 2004. Research of nitrogen and potassium Fertilizer on yield and yield
components and index of rice growing Khazar varieties. M.Sc. Thesis Agronomy, College of
Agricultural Sciences University of Guilan.

30.Sarige, S., Blum, A., and Okon, Y. 1992. Improvement of the water status and yield
of fieldgrown grain sorghum by inoculation with Azospirillum brasillense. J. Agric. Sci.
110: 271-277.

31.Schnier, H.F., Dingkuhu, M., Dedatta, S., Mengel, K., and Faronilo, J. 1990. Nitrogen
fertilization of direct seeded flooded transplanted rice: Nitrogen uptake, photosynthesis,
growth and yield. Crop Sci. 30: 1276-1284.

32.Shimon, M., Trosh, H., and Glick, B.R. 2004. Plant growth promoting bacteria confer
resistance tomato plant to salt stress. Plant Physiol. Biochem. 42: 565-572.

33.Sinclair, T.R. 1998. Historical changes in harvest index crop Sci: 38: 638-643.

34.Singh, S., and Kapoor, K.K. 1998 Inoculation with phosphate solubilizing microorganisms
and a vesicular arbuscular mycorrhizal fungus improves dry matter yield and nutrient uptake
by wheat grown in a sandy soil. Biol. Fertil. Soils. 95: 373-397.

35.Taha, S.M., Mahmoud, S.A.Z., Halim, A., Damaty, E.L., and Abd EI hafez, A.M. 1969.
Activity of phosphate dissolving bacteria in Egyptian soils. Plant and Soil. 113: 149-159.

36.Tilak, K.V.B., Singh, C.S., Roy, V.K:., and Rao, N.S.S. 1982. Azosprillum brasilense and
azotobacter chroococcum inoculum: effect of maize and sorghum. Soil Biol. Biochem.
14: 417-418.

37.Yang, J., Zhang, J., Wang, Z., Liu, L., and Zhu, Q. 2003. Post an thesis water deficits
enhance grain filling in tow; line hybrid rice. Crop Sci. 43: 2099-2108.

38.Zahir, A.Z., Arshad, M., and Franendberger, W.F. 2004. Plant growth promoting
rhizobacteria: application and perspectives in agriculture. Adv. Agron. 81: 97-168.

39.Zhao, F.J., Loke, S.Y., Grosland, A.R., and Mc Grath, S.P. 1996. Method to
determine elemental sulfur in soil applied to measure sulfur oxidation. Soil Biol. Biochem.
28: 1083-1087.

Yy



J. of Soil Management and Sustainable
Production, Vol. 5(1), 2015
hitp://ejsms.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

Evaluating the effects bio-fertilizers containing non-symbiotic nitrogen-fixing and
phosphate solubilizing bacteria on quantitative and qualitative traits of wheat

*M. Mohtadi', M.J. Mirhadi’, A. Charaty’ and M. Bahadori*

'M.Sc. Graduate, Dept. of Agronomy, Science and Research Branch, Tehran, *Associate Prof.,
Dept. of Agronomy, Science and Research Branch, Tehran, 3 Assistant Prof., Dept. of Soil and Water,
Research Center for Agriculture and Natural Resource of Mazandaran, *Educator of Agriculture and

Natural Resources Research Center of Mazandaran
Received: 08/20/2013; Accepted: 02/15/2014

Abstract

Environmental protection and achieving inclusive development are. considered as the
important aim of sustainable agriculture. Therefore it seems essential method that can reduce the
excessive consumption of chemical fertilizers. The purpose of this study was to assess the
impact of plant growth promoting microorganisms and effect of combined nutrition systems,
chemical and bacterial on phenology stages, yield, yield components wheat grain protein
precedent variety N8019. Experiment was conducted in research ‘farm of agricultural research
stations Baykola affiliated with agriculture and natural Tesources research center of mazandaran
in 2011. The study was conducted as a split plot and to form randomized complete blocks
design with 12 treatments and 3 replications. Treatments included fertilizer (nitrogen and
phosphorus) as the main factor in three levels: 1-noconsumption(Cy), 2-equivalent to 50% of the
fertilizer recommendations (C,), 3-equivalent to %100 of the fertilizer recommendations (C,)
and two types of biological fertilizers which contain nitrogen-fixing and phosphate solubilizing
rhizobacteria as the subsidiary. factor in 4 levels: 1-noinoculation (B,), 2-seeds inoculated
with nitrogen-fixing bacteria (B,),3-Seed inoculation with phosphate solubilizing bacteria (B,),
4-Combined application of bio-fertilizers (B;). The results of the analysis of variance
experiment run indicated that effect of different treatments, including the use of %100 chemical
fertilizers and biofertilizers-on plant phenology, yield and grain protein rate, was significant at
the %1 but greatest influence on the aforementioned components is achieved through the
combination treatment (%100 chemical fertilizers+biofertilizers) and interaction effects. Thus
the quantitative and qualitative characteristics of wheat in the compilation system (bio-fertilizer
and chemicals) had a better result than when used alone.
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