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ABSTRACT

In order to study the response of two cultivars of sunflower (Sakha-53 and
Giza-102) to inoculation with phosphate dissolving bacteria (phosphorine) and
biological nitrogen fixation bacteria (Cerealin) under different nitrogen fertilizer levels
i.e. (15, 25 and 35 kg N /fad.). The main finds could be summarized as fallows: Two
field experiments were conducted at Agricultural experimental farm of AL —Azhar
Univ. at Assiut, during 2012 and 2013 seasons.

The results revealed that sunflower cultivars exhibited significant differences in
all studied traits except No. of seeds per plant. Plants of Sakha-53 were surpassed
significantly Giza-102 in all studied traits in the two growing seasons.

Increasing nitrogen fertilizer levels up to 35 kg N /fad significant increased all
traits under study except seed oil percentage was decreased with increasing N levels
up to 35 kg N /fad in both seasons.

Results indicated that the inoculation of sunflower seed with phosphate
dissolving bacteria (phosphorine) or with N»- fixation bacteria (Cerealin) enhanced
significantly all studied traits over the control except seed oil percentage in both
seasons. Seed inoculation with cerealin gave highest means of all studied traits.

The interaction between cultivars and nitrogen fertilizer rates had a significantly
effected plant height and seed yield ton/fad. in both seasons as wall as stem diameter
and oil yield kg/fad in the first season only and seed oil percentage in the second
season. The interaction between cultivars and bio-fertilizer significantly affected stem
diameter, seed and oil yields /fad in both seasons, plant height and head diameter in
the first season only and seed oil percentage in the second only. The interaction
between nitrogen fertilizer rates x bio-fertilizer significantly affected stem diameter,
number of seed per head, seed weight per head and seed yield ton/fad. in two
growing seasons and plant height, head diameter and oil yield ton/fad. in the first
season and seed oil percentage in the second season only.

In general it could be concluded that highest seed and oil yield/ fad was obtained
from Sakha-53 cultivar when received 35 kg N /fad. and inoculation with cerealin
under Assiut conditions.

INTRODUCTION

Sunflower (Helianthus annus, L.) is becoming an important source of
edible vegetable oil through the world due to its no cholesterol and high
unsaturated fatty acids content (Leland, 1996 and Khalifa and Awad 1997).
In addition, due to its short growing season and need to fill the gap between
the vegetable oils production and consumption it receives considerable
attention in Egypt especially, in the reclaimed areas.

Seed yield of sunflower is affected by many factors, of which variety,
nitrogen and bio-fertilizer play an important role in determining productivity of
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sunflower. Abou-Khadra et al. (2002), reported that sunflower hybrids (Vidoc,
Alamo, Eruflower and Malabar) significantly differed in their growth, yield and
its attributing characteristics. Saleh et al. (2004) revealed that sunflower
cultivars (Maik, Vidoc and Eruflower) significantly differed in all characters
yield and yield components under study. EI- Mohandes et al. (2005) showed
that sunflower hybrids exerted a highly significant influence on all traits
(Vegetative growth traits, seed yield and yield component) in the tow growing
seasons. Where, Hybrid-102 surpassed Hybrid-20 in all traits except oil %.
Awad and Ghrib (2009) indicated that sunflower genotypes exhibited
significant differences in all studied traits. Sakha-53 cultivar and Pop.770
were among those having great head diameter, seed yield / fed., and seed oil
yield /fed. The commercial cultivar Sakha-53 surpassed all other genotypes
in 100-seed weight. On the other hand, Pop.770 exceeded all other
genotypes in seed oil content. Sakha-53 cultivar and Pop.770 out yielded all
other genotypes in oil yield / fed.

Nitrogen fertilization is one of the most important factors to increase
seed and oil yields of sunflower. Sunflower crop requires a suitable amount
of nitrogen for each type of soil to produce the maximum seed and oil yields.
Sarmach et al. (1994) concluded that size and dry weight of head, 100- seed
weight, seed yield /plant and seed yield/ha were highest with 80 kg N + 40 kg
P,Os5 /ha. Kumara et al. (2003) reported that application of N at 60 kg N /ha
greatly improved plant height, head diameter, number of seeds per head,
seed and oil yields. Gandahi and Oad (2005) found that plant height, head
diameter, 100- seed weight and seed yield were increased with increasing
nitrogen fertilizer rate up to 100 kg N /ha. Sayed et al. (2006) concluded that
increasing nitrogen fertilizer rate up to 80 kg N /ha. increased seed and oil
yields of sunflower. Increasing nitrogen fertilization significantly increased
plant height, leaf area /plant, dry weight /plant, days to flowering, head
diameter, 100- seed weight, seed and oil yields, but decreased seed oil %
( Azouz and Selim, 2007, Awad and Gharib, 2009 and Ibrahim and El-
Genbehy, 2009).

Using the biological fertilizer such as phosphate dissolving bacteria
and bio-nitrogen fixation bacteria aimes mainly to reduce using of mineral
fertilizers in order to reduce the environmental pollution (Nawar, 1994).
Radwan (1996) observed that inoculation of sunflower seed with phosphate
dissolving bacteria significantly increased number and weight of seeds /head,
head diameter and seed index in addition to sunflower growth attributes. The
results obtained by Keshta and EI- Kholy (1999) indicated that the application
of inorganic nitrogen and bio-nitrogen fertilizers for sunflower increased plant
height, head diameter, 100- seed weight, seed yield/fed. and seed olil
content. Sharief et al. (2000) reported that applying either the fertilization
regimes (Ceralin-Phosphorine) along with 50 kg N /fed. or 70 kg N /fed. (as
control) for wheat produced the heaviest grain weight, number of
grains/spike, number of spikes/m? and grin yield/fad. Abou Khadrah et al.
(2002) found that inoculation of sunflower seed with phosphorine as bio-
fertilizer significantly increased head diameter, number of seeds /head, seed
oil content, seed yield /plant as well as seed and oil yields/fed. but did not
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show any significant effect on plant height, 100- seed weight, and seed husk
percent.

The objectives of this study is aimed to evaluate the response of
sunflower cultivars to phosphorine (phosphate dissolving bacteria) and
Cerealin (bio-nitrogen fixation bacteria) under low N-fertilizer levels.

MATERIALS AND METHODS

Two field experiments were conducted at the Experimental farm,
faculty of Agriculture, AL —Azhar University at Assiut Governorate. Egypt
during 2012 and 2013 seasons. This research was aimed to study the
response of two sunflower cultivars (Sakha-53 and Giza-102) to inoculation
with biological nitrogen fixation bacteria Cerealin (Cer.) and phosphate
dissolving bacteria phosphorine (phos.) under low nitrogen fertilizer levels
i.e. 15, 25 and 35 kg N /fed. in the form of ammonium nitrate 33.5% N.
Planting was done on the 3 and 6 June in 2012 and 2013 seasons,
respectively using seeds obtained from the Agriculture Research Center,
Giza. The plants were later thinned to soil secure one plant per hill before the
first irrigation (21 days after sowing). The preceding crop was Egyptian clover
(Trifolium alexandrinum L.) in the 1% and 2™ sowing seasons. The
experimental unit consisted of 5 ridges, 3.5 m long and 60 cm apart,
occupying an area of 10.5 m? (1/400 fad.).

Randomized complete block design using split-split plot arranged was
applied in three replicates where sunflower cultivars were assigned to the
main plot, while nitrogen and bio-fertilizers were distributed randomly in the
sub and sub-sub plot, respectively. The Mechanical and chemical analyses
of experimental site are presented in Table (1).

Table 1: The Mechanical and chemical analysis of soil field experiments

Mechanical Chemical
analysis 2012 2013 analysis 2012 2013
Sand (%) 24.50 25.30 | Organic matter (%) 0.97 1.02
Silt (%) 39.00 39.40 |Available N (ppm) 74.50 76.30
Clay (%) 36.50 35.30 | Available P(ppm) 9.60 10.56
Available K (ppm) | 355.15 363.25
Soil texture Clay loam Ph T 7.76 7.98
E.C.(ds.m™") 1.17 1.18
Total CaCos (%) 2.85 2.60

Different nitrogen rates were added in two equal spilt doses, where the
first one was added after thinning time and before irrigation, while, the
second dose was added before the second irrigation.

Phosphorin is a commercial bio-fertilizer containing active and Cerealin
is also a commercial bio-fertilizer containing active bio-nitrogen fixation
bacteria, produced by the general organization for Agricultural Equalization
Fund, Ministry of Agriculture and Land Reclamation. The wetted sunflower
seed was thoroughly inoculated with different inoculation treatments just
before planting.
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Arabic gum was used as an adhesive agent. Soil was directly
irrigated after sowing to provide suitable moisture for the inocula. All other
cultural practices for recommended growing sunflower were conducted as
recommended.

At harvest, samples of five guarded plants were taken at random for each
sub-sub plot and the following characters were measured:
1 - Plant height (cm).
2- Stem diameter (cm).
3- Head diameter (cm).
4- Number of seeds /head. It was calculated using the following formula:
Seed weight /plant
Number of seeds/head = x 100
Seed index
5- Weight of seed / head (9).
6-1000- seed weight (9).
7- Seed yield / fad (ton) was determined from the plants in the inner ridges
of each sub-sub plots.
8- Seed oil percentage, was determined using Soxalet apparatus according
to A.O.A.C. (1995).
9- Oil yield ffed (kg), was determined by multiplying seed yield (kg/fad.) by
seed oil percentage.
Oil % x seed yields / fad.

Oil yield kg /fad =
100
Obtained data were subjected to the statistical analysis as usual
technique of analysis of variance (ANOVA) of the split-split plot design. The
treatment means were compared using the least significant differences (L. S.
D.) procedure as mentioned by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Effect of cultivars performance:

Results presented in Tables 2, 3, 4, 5 and 6 indicate that sunflower
cultivars Sakha-53 and Giza-102 differed significantly in yield and its
attributes i.e. plant height, stem diameter, head diameter, 1000-seed weight,
seed weight per head, seed yield ton/ fad., seed oil percentage and oil yield
per fad. in both seasons. Sakha-53 had higher all characters under study
than Giza-102 cultivar in both seasons. This mean that the difference
between cultivars is mainly due to the difference in their genetic make up and
their reaction to the environments condition prevailing during it growth. These
results agree meant with those obtained by Awad and Gharib (2009), Abdel-
Motageally and Osman (2010), Abdel- Monem (2011) and Hassanen et al
(2013).

Effect of nitrogen levels:

As shown in Tables 2, 3, 4, 5 and 6 results indicated that increasing
nitrogen level from 15 to 35 kg N /fad. significantly increased studied traits
components in both growing seasons except oil % which deceased with
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increasing nitrogen level. Maximum values of plant height, stem diameter,
head diameter, No. of seeds per head, 1000-seed weight, seed weight per
head, seed yield ton/ fad. seed oil yields per fad. were observed with adding
35 kg N /fad. The increase in these characters with the increase of nitrogen
level might due to the role of nitrogen in activating the growth and vyield
components. This reflects the important of nitrogen in building up the
photosynthetic area of sunflower plants and consequently accumulation of
more dry matter, which is reflected in seed yield and its components.
Increasing nitrogen level up to 35 kg N /fad. gradually increased oil yield/fad.
Similar results were obtained by Abou Khadrah et al (2002), Mojiri and Arzani
(2003), Killi (2004), Ozer et al (2004), Osman and Awed (2010) and
Hassanen et al (2013).

Effect of seed inoculation:

Results presented in Tables 2, 3, 4, 5 and 6 clearly reveal that the
inoculation of sunflower seed with phosphate dissolving bacteria
(phosphorine) or with N,- fixation bacteria (Cerealin) or with bio-fertilizers
significantly enhanced all the studied traits over the control (un inoculated) in
both seasons except 0il% which decreased. It is clear from the present data
that the seed inoculation with cerealin gave the highest mean values of all
studied characters. Generally, results pointed out to a beneficial effect of
seed inoculation with N,- fixation or/and phosphate dissolving bacteria on
yield and yield components might be attributed to the fixation of nitrogen, the
soluble mono-calcium phosphate and /or to the production of certain plant
growth promotion substances by these bacteria as well as supplying
sunflower plants with its requirements during different growth stages. The
increase in sunflower seed yield resulted by the inoculation with phosphorine
and cerealain might be due to the favorable effect of bio-fertilizers on plant
height, head diameter and seed yield per plant. Also, the increase in oil yield
might be attributed to greate seed yield per fad. These results are similar to
those reported by Sharief et al (2000), Abou Khadrah et al (2002), Mohamed
(2003), Abdalla et al (2007), El-Aref et al (2012) and Hassanen et al (2013).
Interactions effect:

Results in Tables 2, 3, 4, 5 and 6 indicated that the interaction between
cultivars and nitrogen levels had a significant effect on plant height and seed
yield ton/fad. in both seasons as well as on stem diameter and oil yield per fad. in
the first season and seed oil percentage in the second seasons. Where the
highest mean values of mentioned traits were obtained from Sakha-53 cultivar
and 35 kg N /fad. except seed oil percentage in both seasons. The interaction
between cultivars and bio-fertilizer on stem diameter, seed yield per fad. and oil
yield per fad. was significant in both season and plant height and head diameter
in the first season only, Where the highest values were obtained from Sakha-53
and inoculation with cerealin. The interaction between nitrogen levels and bio-
fertilizer was significant on stem diameter, no. of seed per head, seed weight per
head and seed yield per fad. in both seasons and plant height, head diameter
and oil yield per fad. in the first season and seed oil percentage in the second
season only. The interaction among cultivars, nitrogen levels and bio-fertilizer
was significant influence on stem diameter and seed yield per fad. in both
seasons, and plant height and oil yield per fad. in the first season only.
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In general, it could be concluded the heights seeds and oil per fad. was
obtained from Sakha-53 when received 35 kg N /fad. and inoculation with
Cerealin under Assiut conditions.
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Table 2: Effect of nitrogen levels, bio-fertilizer and their interactions on plant height (cm) and stem diameter of

two sunflower cultivars during 2012 and 2013 seasons.

. Plant height (cm) Stem diameter (cm)
Nitrogen - —
Sunflower levels Bio-fertilizer (C)
cultivars (kg/fad.) 2012 2013 2012 2013
A) (B) Cont. | Phos.| Cer. | Mean |Uninoc.| Phos. | Cer. | Mean | Cont. |Phos,| Cer. |Mean Uninoc Phos.| Cer. | Mean
15 70409 | 110, 22] W) .00 | V10.0F] 158.22 ] VWA «x | W) 0| VT0NT| YA¥ | Y¥E| Y.FAY| Y.XA(| YAVe | Y.YA« | Y.¥:¥ ] Y.Y00
25 VATTE | AVEA] WAV [ YYY VE] 163.33 ] Ve ow [ yvYve [ AV Ag]| Yoavy [Yoev ] vaer] voran] Yaay | yoevy | voeav | vorey
Sakha (53)| 55 YRATA | YAV YAY Y [ YV Y] 17158 | YA« oF [ VAT AT YvART| YoYYY [ Yoerw| vae | venv| yovv. | voer | voenr | v.vva
Mean YRE N | OVYAY] VY IY [ YY) AY] VRE YA | VVETE| VYV OE| VYT cq| YATA | Y.EYV| Y.00+| Y.FA| YAAY | YFYY | Y.EVV]Y.F0Y
15 Y00 0+ | VIT.AR| 174 0V [ VAT AY] 107 00 | V1o A [ VWY YA VR AV | Y oA | YYTY| YRR YXYR]| YATY | YV | YXT ] Y.X N
Giza(102) 25 VIVXY | vy oer] aveon [ V1 ra] VT Fa | WY YA [ aYE Y [ v TAer | Yoy [ Yevr| Yosor| Yorrg| Yoaer | Y.ryy | v.ovav | Yoo
35 Y101 | VT AV YAY AT AVE 0N YTAFA | YYAAR [ YAY CALIYIAY | YA [ Yoer| voead| YortA| Yoave | voved | voev ]| vovve
Mean Ve As | OVY oo | Vo V[ VRAYA] VTY Y | V) T8 [ Ve T VRAAY| YAYT | YYEV| Y.ETR| Y.¥.¥] YOY | Y.YoA| Y.¥V. | Y Y.
Means 15 yov oo [ v11v| Vv 00| 1igve| vovra [ vitas | vy te| vrerr| voaar | vovav| yorar| vover| voey | voveo| voyar| T
for all 25 Vi YA [ avrav] avaer | ave val varoen [ avyra | svett ] ave ve | Yoage [ yorax| voval vores| vty | vove | yyaa| At
mltg\)/g?sn 35 vivoor | avvar] Ay ae[ave At v1aaa | ava vy [rarvevavviral vxer [Yoeve| voeve| v ern| voa. | vorer | xore| YO
Means of bio- VIY g0 | YYY oA| Yvave YIFYo | AvrLaY | v, Yyev | YovAg| ¥ gay YAV | Yy | voraa
fertilizer(C)
L.S.D. at (0.05)

Cultivars (A) * * * *
Nitrogen (B) 0.422 0.978 DEREA] oM
Bio-fertilizers (C) 0.506 1.035 VA rLee VA
AXB 0.597 1.383 0.0211 N.S
AXC 0.716 N.S 0.0178 0.0109
BXC 0.876 N.S R RRY AR
AXBXC 1.239 N.S 0.0308 0.0188



lbrahim, M.M.

Table 3: Effect of nitrogen levels, bio-fertilizer and their interactions on head diameter and Number of seed per
plant of two sunflower cultivars during 2012 and 2013 seasons.

. Head diameter (cm) | Number of seed per head
Sunflower N;tm%en Bio-fertilizer (C)
cultivars (kg‘/’fi‘j ) 2012 2013 2012 2013
(") (B) Cont.| Phos.| Cer. | Mean|Y""Cphos | Cer. |Mean| Cont. | Phos.| Cer. | Mean |Uninoc.| Phos.| Cer. | Mean
15 WAty [ YA e yaea [ aA Al v tes [avaay[ v AV YV YYY] veve AV Yy vave ay [ vy oy [ vete ve [ Vv sA] AYeo vy | Vageny
25 VYooV | YA ooV | Yu AV | VA AVY[ YV £V [ YR AT Y oY YA ACT] Ve AE T [ VAYY EY [ VXYY oF | VV0q AL | VT YO | VAL L] Y¥Ye g | 1YYE Ay
Sakha (53) 35 VA [ YA AT YV AYA| VA AYAL YYYYY [ AT Y ooV VA FY T Ve @) YV [ Y TE [ VYT AT [ VYAV OA| Y eTa €4 IFL Y Ve YFYA Qs | YYYYT ¥
Mean ywyval va | yeevavaave[ avoyva [aaaalva vaayAa Al voAaY Y] A ge] avva e[ vyet AV Yo er [ vYor vo| YYAL VY [ VYo Y
15 yreAr [ avad [ ya vy avved vevae [avyad[yae vfavaay] vere Al vva e ey vy veaa v vaerraaf vyt ed| Mav Ay [ v g
. 25 WVYo [ YAFY [ YA ATY | VAART| YT oo [ YA eor[ VA FAT[ VA NTY| YeTY o Vvog Ve[ VYIVYY] VY gg o] Yeog o] 1YAY £ YFYTAY | 1YY 4y
(Giza(102) 35 YAF Y[ YA 00y | Y e | YAV AV EYY [V Y[ YA VA YAVEY[ VeV QE ] MVYAE XY | AYAYYY [ VVTANY | VeV YA N YYY R NYYY a | YYYYOYE
Mean WoERA [ YA QY [ VA TEA | VARYY[ YT oAt [YAYAY[ YA YT [ YA Te Yeet YA VYoo A VYRA Ve [ VATV YA Yeor . [ VY €] YYVY AT [ V1a)y of
Means for all 15 YUAYe [ YA ae [ ya s ar [ YA vag] v yve v ey ya oAl v eAY] Yeov av ] vy R vveAa A vy e[ veev v avavoes[ M1aayy [ VvALA
nitrogen 25 WWOFA L YA Y | Yo ee | VA ¥t YT AA [YAAYAL YA YTO[ YA O Y uv T ot [ AVVTY VAL VYY L g [ YYoY Yo Yataon | 1AL YE[ YFYALY | VYYY QY
levels 35 YACEOA L YA VY [ Yo VAY | YA TN AV T [ YA FY el Ya VT YA YAl VoAV Y[ AT LY EY ] AYo . o[ VIVY AS| V401448 VYA 0| YYYO £V | YYYAYY
Means of bio- fertilizer(C) WAYE] YA | Yo erA YAYY [ YA 04Y[ 14 94 YT YY [ Y[ aveqve Yeoq Y[ yveda vy YYALAY
L.S.D. at (0.05)
Cultivars (A) * * N.S N.S
Nitrogen (B) 0.336 0.258 4,008 A4t
Bio-fertilizers (C) 0.152 0.2006 1.4¢1 1Y.e
AXB N.S N.S N.S N.S
AXC 0.215 N.S N.S N.S
BXC 0.264 N.S ARPER AR
AXBXC N.S N.S N.S N.S
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Table 4: Effect of nitrogen levels, bio-fertilizer and their interactions on 1000- seed weight (g) and seed weight per
plant (g) of two sunflower cultivars during 2012 and 2013 seasons.

Sunl Nitrogen 1000- seed weight (g) Seed weight per plant (g)
cﬂ?ti\(;:ivg levels Bio-fertilizer (C)
A) (kg/fad.) 2012 2013 2012 2013
B) Cont. | Phos. | Cer. |Mean |Uninoc. | Phos. | Cer. [Mean |Cont.. |Phos. | Cer. |Mean [Uninoc. | Phos. | Cer. | Mean
15 of 46y [ 1) von [AY con [oaveA [ ov vy [ oA ds. [T ave [oviave [ oA dsy [TAeYY [ VY Ao [T ALY [ ov oY [ TAQAY [ VY oo. [ TTAN
25 OUYYY | Y 40 [AY NIV | T AYA [ o vov | T XYY | Y AYY [od Y | 1Y eqh | VELFAY | YV AAY [V YAS | 0d g0 [ VY AT | AV VAT [ VY AYA
Sakha (53) 35 OANTY | TEAYY [To VAT [ TY ASA | oV VFY | TYFAY [ TFNAY [TV Ve [ IV EVL [ VAYES [ AYAFY [ VEAAY | TV VFY | AV YLV [ AT.AVL [ ve vy
Mean ST VY [ TV VYY [AIYAYY [, o) [ eo ey [ e oy [Ty vAY [ed ¥ee [ I NTA [ VFEe [ YV aeq [VeAYT [ 0d 60y [ Vo ag) [ VA £ A | V) oAY
15 0t vAv | 04 YVYY [T AYY [ oA LAY [ oY AAL ov goy [ o4 YA, [t o¥A | oo aAY [ evyY [1d4.00. [AvavAa [ ee 1y [ 114 [ Ve v [ e oAl
Giza(102) 25 SENAY | MY vEe [TV oYY [0 YAY [ 06 Ave | 09 85V [ ) v0F |OAEYY | OAY LY | Ve EYY [ Vo 4. [TALEE | OV.VAY [ VAVTL | AvEVe [ VYA
35 SN T | TYLAYY [TV VEY [T VEA [ 0T X¥YY | ) Te [ ed ¥ee |od Ve | 1oAY | VIYOY [ ATl | YY oY [ 1oV | YAAYY | AY ASY [ VY.AAY
Mean 0o YY1 [ TV £VA [Ty .ove [ed ¥va [ oeA¥A [ odoVY [04.AdY [oA e [ oA YAY [ VY veY [ Yoy Y [RANAY [ovies. [ veras [ YA oA [ Raane
Means for 15 08 oY [ e YT [y g6y [oAVYY [ o ¥uv | oANAY [oedvYe [ov..vi [ oy gto [Ave.v [ VY Yio [To¥aY | co Aty | 1v.acY [ vy aYe [ e vy
lall nitrogen 25 oo 0oy | TV ¥Y1o [AY. Afo [Te w01 [ 00 YYA | 0d ATo | 1) 44 [OAATA | 04 TEA [ VY A | VITAY [T4 6 Y | oATIY [ VY Yde | AV LAY [ VY Yad
levels 35 OV €Y | TE XYY |AY. Vie | 1Y AWY o7 qAY Y, A TYYY [T vAd | Y Yo YYYEA | AY YAY | YY V.Y | 1. 40y Av 20 AY VY Vi A]
Means of bio-fertilizer (C)[ee.AYT | 1Y..v) [1Y.7A¢ 00 VA% | T VY [T AYY 09 VY4 [ VY YYY | Vi ot SAEVY | Vo oA [ YAVA
L.S.D. at (0.05)

Cultivars (A) * * * *
Nitrogen (B) 1.26 1.096 [RAS AR
Bio-fertilizers (C) 1.087 1.041 ) LAy
AXB N.S N.S N.S N.S
AXC N.S N.S N.S N.S
BXC N.S N.S LYVY V.oV
AXBXC N.S N.S N.S N.S
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Table 5: Effect of nitrogen levels, bio-fertilizer and their interactions on seed yield ton per fad. and seed oil

percentage of two sunflower cultivars during 2012 and 2013 seasons.

Sunl Nitrogen Seed yield (t/ fad) Seed oil percentage
CLlJJIr:iv(;\rNser levels Bio-fertilizer (C)
) (kg/fad.) 2012 2013 2012 2013
(B) Cont.. [|Phos. | Cer. [Mean |Uninoc. [Phos.|Cer. |Mean | Cont. | Phos. | Cer. | Mean |Uninoc. | Phos. | Cer. | Mean
15 1.405 YYye [ yvaq [yae. Yo.o YASA [yare [y vy [ go sy [ g vey [evvar [ ¢ vas $0.4¢Y €0 Y. [ttty [0 0¥
25 1550 YARY [ YNy | Y Al % 1.99¢ [ Yae. [ V30 | g€ AT | £¥ASY | Y AY. | €Y ALA | g0 YYY £EYV | £V V0. | £5 YYA
Sakha (53) 35 1.653 | Y. 1 | y.ay [ dos V.IVA YOO Y0 [ V290 | ER Y. [ EYIYY | €Y TAY | £Y ey [ g6 g6 [ €Y ¥V | €Y ALY | €7 004
Mean y.ov1 YAYE [ Yove [V Ave Y00 YAMY [Yeae [y are [ee ey [ev ey [evart [ evava | go YFA e \va | evyry | £g Yoo
15 V.60 YAVA [ Y.vee [y Y V.6V Y.VET [ VLAY VIAE | g Aee [ YAAYY [YaNYY [ ¥aavA [ oo ver [yaevy [ yA vy [vasss
Giza(102) 25 y.ov1 VAVY | YV AAS [y Ve ).£9Y VAAE [V AAE [ VYAV | £ YF | FAAY L [ FAYAY [ FAYYT | YAVYY [ FAYTY | YV.VeY | YA 04A
35 Ve ).4Ye Y. AY ) A4Y ABR TR Yy.Ave [ Y V)Y V. A4 Ya.£vy YA YoV [YY VY [ FA YA YA €0 YV.yov | YT AYY [ YV oy,
Mean ) oYY YA [Yy.a.a [y ved YoV YATA [Yaada [y vas [ eovva [raver [ranraa [rare | raes. YAYee [ YYYAA [ FAOYE
Means for 15 V. t.0 Y.AaT [ vy [y V£V yvay [raee [ yvyy [ ev vy [ ey oae [ey vt [ ey ven Y L gy Y Y\Y [ ey evy [ ey vve
all nitrogen 25 VoA Y.AOY [ Y.43A | y.van y.ovrY VAYA [ Yoty [V AET | gY o0 | £) EAY [ €. 01Y | £) oYY ARYA €Y YYo | £ g0y | £) £VY
levels 35 \ed Y.AYY | Yore |y Ay AR YAYA [ YN0) |V A6y | ) 06A | 4 ¥4 [ YR EYA | €4 g0 £Y.£YY £0YYY | FAAVA | g4 0ve
Means of bio-fertilizer (C) [ V.ov¢ Y AEe [ Y.Aavy Y otA yAaYe [y..va Y. €40 [ VXYY €. ey £Y Yy AR Y
L.S.D. at (0.05)

Cultivars (A) * * * *
Nitrogen (B) 0.0149 0.0086 DR AR DRRRR
Bio-fertilizers (C) 0.0133 0.0077 v Y
AXB 0.0211 0.0122 N.S LYYA
AXC 0.0188 0.1088 N.S DAL
BXC 0.0231 0.0133 N.S vy
AXBXC 0.0326 0.0188 N.S N.S
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Table 6:Effect of nitrogen levels, bio-fertilizer and their interactions on oil yield kg/fad. of two sunflower cultivars
during 2012 and 2013 seasons.

Sunflower Nitrogen Oi! yield.(lkg/fad)
Cultivars levels Bio-fertilizer (C)
(A) (kg/fad.) 2012 2013
(B) Cont. Cer. Phos. Mean Cont. Cer. Phos. Mean
15 TYATA V.Y YA+ A VYT 14Y . AYY AY Ao VY YAy YA
25 140 71 AYA Y .8 0Y Avd 0t VIY AS AAY Y¢ 4YV 0A At OA
Sakha (53) 35 VYV V£ AoY 1 ¥ Ty AYQ YY VET o1 4y, .9 ary ra ATE o)
Mean A0 AYE YD AT YAA, €1 VYT AY AVE €Y .0, AYY 49
15 ovY ). TIAYS TAY 0 TEY 4A oV ¢n TAAN YO VYo o AR
Giza(102) 25 11,44 Veq Y YYY VT TAY 0 TN VY. ay VEA A v.q.44
35 1oV Y vYe Yy YVo A YYY oA oY VYV T YYA VY VYLFY
Mean 1oy Veg 0 VYA YY TAY T4 YAR Vio oA 40,14 14¢.0)
Mean for 15 1.0, A4 VYE Y)Y YYEY TAE. VA Ve LY veq 44 YAY o1 VYVY4
N-levels 25 100.4Y Y140A AYY 40 VET WY AT, €4 AV E AYA Y ¢ vvo Y4
35 TAQYY vay A4 Atg 09 Yvo 4. ALY AYY AN ASY YA VAV $Y
Means of bio-fertilizer (c) 10, Yo Yed VY vay,y¢ AR vao . AYY A
L.S.D. at (0.05)

Cultivars (A) * *
Nitrogen (B) 6.624 22.75
Bio-fertilizers (C) 6.199 20.09
AXB 9.368 N.S
AXC 8.767 28.42
BXC 10.74 N.S
AXBXC 15.19 N.S



