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Effect of foliar application of plant biostimulant and different methods of
integrated nutrition on productivity index and yield of sunflower
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ABSTRACT

The sunflower is one of the most important oily plants in the world. To study different methods
of chemical fertilizer, biological and manure nutrition with foliar application of plant biostimulant
on grain yield in sunflower, a factorial arrangement of treatment in a randomized complete block
design with three replications was carried out In a field of Payaam Nour Arak University in Mark azi
province in the year of 2013. Nutrition methods [Ni= 300 Kg ha™ Urea (Control), No= 50% of
nutrition by Urea +50% of nutrition by FAM (15-ton ha™), Ns=50% of nutrition by FAM +50% of
nutrition by nitrogen fixation of Phaseolus sp.), Na=50% of nutrition by Urea +50% of nutrition by
nitrogen fixation of Phaseolus sp.) and plant bio-stimulants (B:= Foliar with wermiwash, N.= Foliar
with enrich wermiwash, Ns= Foliar with bio ferment, N4= Foliar with effective microorganisms +
quail egg) were assigned in plots. Results indicated that the effect of different levels of nutrition
methods on the characteristics such as stem height, dry weight of stem and leaves, %raln yield,
productivity index of plant and number of grain per m™ were significant. The Effect of plant bio-
stimulants treatment on the characteristics such as stem diameter, dry weight of stem and leaves,
grain yield, }?roductlylty index of plant, 1000 grain weight and the number of grain per m were also
significant. The maximum and minimum of grain yield (3705 and 3133 kg ha-1) were obtained with
the 300 K%ha‘l Urea (Control) and (50% of nutrition by Urea + 50% of nutrition by nitrogen
fixation of Phaseolus sp.) treatments, respectively. In the biostimulant treatment, the most and least
amount of grain yield with an average of 3744 and 3031 Kg ha®, were spray of effective
microorganisms and enriched vermiwash, respectively.

Keywords: Animal manure, bioferment, nitrogen, vermiwash.
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Table 1- Results of soil Analysis

Texture Clay (%) Silte (%) S(?/:;j K (ppm) P (ppm) N (%) EC mmhos/cm pH Soil depth
Loam 28 38 34 257 0.06 Y 715 0-30
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Table 2- Results the of animal manure test

pH Rate of C/N Potassium (%)

Phosphorus (%) Total nitrogen (%)

Organic carbon
(*0)

7 38.1 2.42

0.85 1 38
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Table 3- Analysis of variance for sunflower agronomic traits under nutrition methods and foliar of plant
biostimulants

Mean
square
Number of 100_0 Pr_oducthlty o Dry weight of Stem Stem
S.0.V d.f . P grain index of Grain yield stem and . .
grain per m ) diameter  height
weight plant leaves
Replication 2 808203.58"™  22.14™ 10.18™ 93837.00 ™ 125.52 " 0.103™ 472.87"™
Nutrition methods 3 1390620.96 ** 32.24™ 38.33* 692502.44 ** 12709.72** 0.012"™ 649.90 *
Bio-Stimulants 3 1500894.02 ** 78.18 * 8.70 ™ 148477538 **  7859.72*  0.038™  96.51™
NutritionxBiostimulants 9 750219.44*  41.29* 93.71**  527697.27 ** 16887.96 ** 0.059 ** 87.59"™
Error 30 271795.02 18.65 10.91 68273.33 1997.18 0.015 169.96
Cv (%) - 9.59 6.97 5.02 7.75 11.15 8.58 11.19
Qoy0 G g gy Jleixl zakaw jo I Jme le pe jf i 5 4w, NS

ns * and **: Nonsignificant, Significant at the 5% and 1% probability levels respectively
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Table 4- Mean comparison of sunflower agronomic traits under nutrition methods and plant biostimulants

. Nu_mber of_ 1000 grain Prpductivi G_rain Dry weight of _Stem St_em
reatments grain per m . ty index of  yield stem and  diameter height
2 weight (g) plant (%) (kgha?) leaves(@m?  (cm) (cm)
Nutrition methods
300 kg Urea (control) 5933 a 62.17 a 67.52a 3705a 438.8a 145a 1276a
L0 Xo Urea+ 15 tan 5391b  6125a 634lb 3308b  417.1a  1.38a 1128b
15ton FAM +Bean 5216 b 64.17a 65.6lab 3335b 375.8b 413a 113.7b
150 kg Urea +Bean 5210 b 60.33 a 66.73a  3133b 371.7b 1.39a 1121b
Plant biostimulants
Vermiwash 5657 a 63.50ab 65.06a 3594 a 4308 a 141ab 120.2a
Inriched vermiwash 5120 b 59.42 ¢ 66.95a  3031b 368.3b 149a 1174a
Bioferment 5154 b 60.25bc  65.27a  3112b 403.8 ab 1.35b 1142a
EM 5819 a 64.75 a 65.98 a 3744 a 400.4 ab l4lab 1144a
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Means which have at least one common letter are not significantly different at the 5% level using
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Table 5- Mean comparison of sunflower agronomic traits under nutrition methods and plant biostimulants

Number of 1000 grain Productivit Grain - Dry weight of ~_Stem

Treatments grain per m2 weight (g) y index (%) (kélilg'l) Ie;t/i?(gnrg'z) dl?(r:nme§er
g _ [Vermiwash 6251 ab 70.00 a 7421a  4374a 423.3 b-e 1.39 bc
) E Inriched vermiwash 5055 c-f 54.00d 64.39cf  2718h 448.3 a-d 1.65a
g § Bioferment 5895a-d  60.00b-d 69.15a-d 3540cd  4633a-c 1.36¢
®  |Effective microorganisms 6528 a 64.67 a-c 62.32ef 4187 ab 420.0 c-e 1.38 bc
g |Vermiwash 5978a-c  60.00b-d  59.39fg 3583 cd 525.0a 149 a-c
< 5 S Inriched vermiwash 5740a-d  60.00b-d 72.07ab 3443 c-f 28009 1.35¢
B & dsioferment 4381f  58.33b-d 55059 2567h  5050ab  1.37hc
S |Effective microorganisms 5463 b-e 66.67ab  67.12b-e 3638 cd 358.3 e-g 134c¢
 (Verm iwash 5379 b-e 66.00a-c  62.80d-f 3507 c-e 360.0 e-g 1.34c
§ u“_é Inriched vermiwash 4678 ef 64.00a-c  65.78 b-e 2977 f-h 345.0e-g 1.66a
9 <§( Bioferment 4910 d-f 61.67b-d 67.44b-e 3028e-h  346.7e-g 1.41bc
L. |Effective microorganisms 5898 a-d 65.00a-c 66.41 b-e 3830bc 451.7 a-d 1.32¢
; Vermiwash 5020 c-f 58.00 cd 63.85¢cf 2912 gh 415.0 c-e 1.40 bc
% g |Inriched vermiwash 5004 c-f 59.67 b-d  65.55cf 2987f-h  400.0c-e 1.29¢
2@ |Bioferment 5430 b-e 61.00b-d 69.44a-c 3313d-g 300.0 fg 1.27c¢
§ Effective microorganisms 5387 b-e 62.67a-c 69.09b-e 3220d-g 371.7d-f 1.60 ab
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Means which have at least one common letter are not significantly different at the 5% level using
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