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Table 1- Physical and chemical properties of soil (0 to 30 cm depth) before planting

Zny Fe  Mn Cu K P N PH) EC(ds/m) clay st Sand ocC
(%) %) (%) (%)

ppm (mg/kg)
0.7 3 64 073 250 7.4 0.048 751 2.85 48 20 32 0/68

pasS a8yl ds kS (slgime 9 SG3d98 550 Dlho (B uib)ly arse Y Jgue
Table 2- Analysis of variance of measured morphological traitsin wheat cultivars

s . Jdg b5 glguime Jdg b5 glguime J9,l5 slgnmo
> ) ag glay,l G ] ]

iigbe SOV, i play SO (sl el ) (pgo ccils ) )

of heght ~ £ '€ngth  Chiorophyll Chiorophyll Chlorophyll

) content(stagel) content(stagell) content(stagel I1)
S5 Rep. 2 3521 0.76 54578 29.298 29.981
* %
3 Culti * % * % % % % %

o) ultivar 3 210,139 6/57 1407.07 1382.13 1307.98
s Error 6 14.076 0.781 12.021 122.556 53.519
3 5,18 bs, Use method 3 2.806™ 0.809* 23.751™ 35.495™ 44.961*
bl 1 Interaction 9 10.565* 0.276* 30.175* 97.991** 13.695*
s Error 24 4/188 0.331 32.027 33.296 13.200

oo ) 90 Jleisl mhaw 5o lo pme o g KK g *
* and ** significant at 5 and 1% probability levels, respectively.

paS Cunloyy (asls g 9 Shes slizl 0 Shas byl 4525 Y Jgas
Table 3- Analysis of variance of measured physiological traitsin wheat

Slawy
; 5 K Slos
‘U:b e 22 4l PHES PR ):-:: ; o o
e o e 53 . i ols’ & ;Slos 2599 cuils

mele SOV dl Nypper &7 1000 gans  Gran Straw yield Biological Harvét

of grains Number weight yield yield ;

per m?

IS Rep. 2 45.623 3232 173.297 14107958 3467275 22735870 65.359
S Cultivar 3 199.85 * 6116ns 86.917* 1039396* 42310045* 53634815* 34.847ns
s Error 6 24.654 11210 26.043 5920115 11137165 13324988 54.273

o8 shgusemethod 3 7.02lns  10593ns 18.214ns  3905714* 9782143ns 11273698ns  59.417*
Jiw S Interaction 9 17.923** 5399* 20.578* 3064516* 12579823* 7329391*  48.606ns

s Error 24  16.381 8924 32.793 3068810 9447636 6555870 54.068

o0 ) g0 Jleisl mhaws 5o lo me o gy KK g *
* and ** significant at 5 and 1% probability levels, respectively.
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Table 4- Mean comparison of wheat cultivars with respect to some morphological traits and
chlorophyll content

JeioslS Slyimo  Jube S glyime  JsbalS slsine

. g gl aliow Job

Wheat cultiver exi5 66, plantheight  Ear length Ve Ve "o

(cm) (cm) Chlorophyll Chlorophyll Chlorophyll
content (stagel) content (stagell)  content (stagelll)

Falat WM 61.50b 8.569b 66.94a 54.17a 56.06a

Pishtaz Sldey 70.33a 8.610b 50.97b 41.17b 36.43b

Bahar sl 67.58a 10.07a 48.57b 41.83b 41.41b

Toos b 70.42a 8.583b 69.74a 63.54a 63.29a

ailge duo 0 O Jleiml mhaws 50 SSls (03] Lolal p jlo cme BB Sls (gm0 5 Digliie g,
Different letters in each column indicate significant differences using Duncans test at the 5% probability level.

By dlis olass  paiS el g aled (st 955 0I5 Sl hs, U (5lend DLaS S 5 She alie -0 Jgua
alo 0, 8les 5 Soielam o Sl il 5o 59 el jo als slaws
Table 5- Mean comparison of treatment combination of effect of application methods of Fulzym
plus biofertilizer on grain number per ear, ear per square meter, 1000 grain weight, biological yield
and grain yield of wheat cultivar

S ) 995 8 5,15 g, Methods of Fulzym plus application

puS o) Jloyd bl ‘5)‘#.-.’.7 b plgs J.L")JU. aali
Z\{Jﬁ]ﬁ ar Seed inoculation irrigation Seedi'r?icg:;! 2tr|]on & control
e 15 el slas Falat 316.7 ab 322ab 363a 264 b
. Pishtaz 298 b 318.7 b 369.7 a 339a
ear per square Bahar 281b 377.7a 363a 311.3b
meter Toos 261.3b U8a 483a 310.3b
Falat 47.83 ab 44.27 abed 45.40 abc 45.23 ahc
a2 o ol Pishtaz 39.40 cdef 34.77 35.47 ef 37.03 def
grannumberPe g ar 42.20 abcd 45,00 abe 19532 4250 abcd
Toos 39.73 cdfe 43.10 abcd 42.40 abcd 41.00 bede
Falat 49.25 ab 4873 ab 43.43b 48.96 ab
w5 58 53 Pishtaz 50.73 ab 58.20 a 53.10 ab 54.41 ab
1000 grain weight Bahar 51.56 ab 53.35ab 47.78 &b 48.90 ab
Toos 50.29 ab 47.69 ab 51.63 ab 50.48 ab
Falat 23000c 26200abc 25170bc 24750bc
o 5alam 0 Klos Pishtaz 30500a 30190a 283602b 26720abc
Biological yield Bahar 30640a 27810abc 26530abc 27420abc
Toos 24030bc 27580abc 23750bc 24830bc
Falat 7446 ab 6955 b 7164 ab 5858 ¢
&1 3, Shas Pishtaz 5976 bc 6436 b 6956 b 6848 b
grainyield Bahar 6122 bc 9063 a 8609 a 6479 b
Toos 7832a 7155 ab 7638 a 6425 b

ailge 2o 0 O Jleim! mhaws 50 SSls (03] Lolal p jlo e BB Slo (gm0 50 Sigliie g,
Different letters in each column indicate significant differences using Duncans test at the 5% probability level.
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Table 6- Mean comparisons of wheat cultivars with respect to yield and yield components and

harvest index
S dldolaw alcuw ol ot 5.5l Sl
paiS o) Mhiws  megiens  Wlmogy WO ol 0,5 ;:)ngical ‘P,
whesat Number of ear per 1000 grain grainyield Straw yield yidd ;w Sy
cultivar gral ns per sguare wel ght (g) (kglha> (kg/ha) (kg/ha) i ndaé)\(/(?;t))
Ear meter
Falat 45.68a 315.2a 47.59b 6856b 17920b 24776b 27.67a
Pishtaz 36.67b 368.1a 54.11a 7304a 21640a 28944a 25.23a
Bahar 44.81a 312.3a 50.40ab 7568a 20280ab 27848ab 28.22a
Toos 41.56ab 349.5a 50.02ab 7262a 17790b 25052b 29.34a

wibse 00,0 0 Jlail o 48 (Sl fyge3] bl lo e OB il (g ,2 50 Siglite gy
Different letters in each column indicate significant differences using Duncans test at the 5% probability level.
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Abstract

To study the effect of application methods of Fulzym biofertilizer (containing Bacillus
subtilis) on yield, yield components and some morpho-physiological characteristics of four
cultivars wheat, an experiment was conducted in field of Astan Quds Razavi in 2010-
2011. The experiment performed was in split plot based on randomized complete block
design with three replications. Four wheat cultivars (Falat, Pishtaz, Bahar and Toos) were
assigned to main plots and four biofertilizer application methods (as seed inoculation,
using in irrigation water, seed inoculation and irrigation and control) to sub plots. Results
indicated that Falat had the lowest plant height (61.5 cm) than other varieties. Plant height
of Toos and Pishtaz were about 14.5 percent higher than Falat. Application methods of
Fulzym increased chlorophyll content and plant height. Highest chlorophyll contents were
obtained when seeds inoculated by Fulzyme and used through irrigation. At the end of
growing season, it was found that chlorophyll content of Falat and Toos flag leaves were
higher than Pishtaz and Bahar. It was aso revealed that Bahar when Fulzyme was used
showed a better response to treatments than other varieties as for as biological and seed
yields were concerned. Highest seed yield produced by irrigation and combination of seed
inoculation and irrigation (9063 and 8609 kg.ha') and lowest seed yield (5858 kg.ha™) to
Falat in the control treatment.

Key words: Biofertilizer, Fulzym, Triticum aestivum L., Yield and Yield component.
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