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Effect of Irrigation Intervals, Biological, Organic
and Mineral Fertilization on the Yield and Yield
Components of Sunflower Plants
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WO  FIELD experiments were carried out at the
. experimental farm of the Faculty of Agriculture, Saba Basha,
Alexandria University, during 2007 and 2008 seasons to investigate
the effect of irrigation intervals, organic manure and nitrogen
biofertilization on the yield and its components of sunflower crop.
Irrigation treatments were every one week, two weeks and three
weeks, respectively. The fertilization treatments were 60 kg N/fed —
chicken manure at rate of 8 ton/fed —commercial product contain
Azospirillum, Azotobacter, Kebsiella and Baciflus sp. —and 30 kg
N/fed. The resuits indicated that irrigation every two weeks had the
highest values for all the studied characters. The fourth treatment
(30kg N/fed) had significant effect on all the studied characters in both
seasons. The resufts suggest that irrigation every two weeks and
application of 30 kg N/fed could be recommended for maximum yield
of sunflower under similar conditions.
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Sunflower { Helianthus annuus 1..) is one of the most important oil crops in the
world. In Egypt, due to the severe shortage of edible oil, sunflower received a
oreet attention at present time where Egypt is importing about 4/5 of the annual
requirements of the edible vegetable oils. Recently, sunflower is increasingly
becoming an important source of edible vegetable oil all over the world due to its
high content of unsaturated fatty acids (Leland, 1996), sunflower oil is among the
healthiest vegetable oils available since it ranks high in percentage of poly
unsaturated acids, which can be benefictal in lowering cholesterol levels in the
blood. This oil is an excellent source of linoleic acid, an essential fatty acid
needed to the human body (Hui, 1996). Moreover, Sunflower receives considerable
attention in Egypt due to its short growing season that is needed to fulfill the
present gap between oil production and consumption. The productivity of
sunflower is greatly influenced by the environmental conditions, soil fertility, and
irrigation regimes. Irrigation has always played the greatest role in crop
production that determines the nutrients available for the growth of the plants and
ultimately crop yield. Sunflower becomes a good example with regard to
moderate water requirements. The recommended intervals between successive
irrigations in Egypt are about [5 days (Radwan, 1996). In recent years,
biofertilizer have emerged as a promising component of integrating nutrient
supply system m agriculture. Microbiological fertilizers are an impotant part of
environment sustainable agricultural practices. On the other hand, organic matter
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is a source and sink of plant nutrients in soil, and is important maintaining soil
fertility and improving aeration and infiltration of water and consequently
promoting water retention, reducing erosion. and controlling the efficiency and
fate of applied pesticides. In addition, organic matter improved water holding
capacity in soil which leading to more efficient utilization of inorganic
phosphorus fertilizer.

This investigation was carried out to study the effect of irrigation intervals,
mineral, organic. and biofertilization on yield and seed quality components of
sunflower under field conditions.

Materials and Methods
Two field experiments were carried out in the farm of the Faculty of
Agriculture, Saba Basha, Alexandria University during the summer season of 2007

and 2008. Soil characteristics of the experimental site are shown in Table 1.

TABLE 1. Soil characteristics of the experimental site.

Sand Sile Clay Soil H E.C. O.M | CaCO; | Total e,
% (%) (%) | texture P dS/m % % N% | ppm

38 195 425 Clay 7.9 2.3 0.75 7.44 0.08 | 7.25

The experimental design was split plot with four replicates and the treatment
were: three irrigation intervals were allocated in the main plots 1*, 2 ™, and 3 ™
irrigation treatments were every one week, two weeks and three weeks,
respectively. The sub plots were assigned to four fertilization treatments 60 kg
N/fed—hicken manure at rate of 8 ton/fed commercial product contain
Azospirillum, Azotobacter, Kebsiella, and Bacillus sp. — and 30 kg N/fed., Each
sub plot consisted of 5 ridges each 3.5m in length and 60 cm in width with 20 cm
between hills contributing plot size of 10.5 m?, i.e. 1/400 fed. Seeds of sunflower
hybrid (VIDOC) were sown during 15 May in both seasons. The nitrogen
fertilizer was used in the form of urea 46.5% N and was applied at two doses, the
first dose after thinning at 30 May and the second before the first irrigation during
15 June, phosphorus fertilizer in the form of calcium superphosphate 15.5% P,Os
at the rate of 100 kg/fed and chicken manure were applied during the preparation
of the soil. Biofertilizer is a commercial multi strain produced by the general
organization for agricultural equalization fund, Ministty of Agriculture and is
consisted of a mixture of P dissolving and N fixing bacteria (Azospirillum,
Azotobacter, Kebsiella, and Bacillus sp.) was applied at sowing. Iirigation
treatments were adopted at 15 June. Chemical composition of the organic matter
are shown in Table 2.
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TABLE 2. Chemical composition of the organic matter {chicken manure).

o C/N Organic Total N P K E.C.
0.C. % ratio matter (%) (%) ppm | ppm pH dS/m
29.35 14.1:1 51.5 2.15 124 115 7.45 2.6

At harvest, plants were taken at random from the inner area of each
experimental plot to estimate the following characters:
I-Plant height (cm)
2-Stem diameter (cm)
3-Number of leaves/plant _
4-L eaf area index (L.Al) calculated according to Watson (1952)
5-Head diameter (cm)
6-Seed yield/plant (gm), weight of seed/head (gm)
7- seed index
8-Seed vield/fed (kg)
9-Stove yield/fed
10-Biological yield/fed (the total weight of the dry matter of sunflower plants/ fed)
] 1-Harvest index
12-0il yield/fed (kg) was determined by multiplying seed vield (kg/fed) by seed
oil percentage.

Seed quality

l-Seed oil percentage was determined using soxhiet apparatus according to
A.O0.A.C (1980).

2-Protein content: total nitrogen was determined using micro method described
by Egan er o/. (1981), protein content was calculated as N*6.25.

3-lodine value of the oil was determined using ABBE-refractometer instrument
at 20 °C. The data were subjected to the analysis of variance for split plot
design according to Gomez & Gomez (1984).

Results and Discussions

Effect of irrigation intervals

The resulits presented in Table 3 indicated that there was a significant effect
due to the irrigation intervals where the irrigation every 2 weeks gave the
highest mean values of plant height, stem diameter, number of leaves/plant and
LAl The same tendency was observed regarding seed weight, 100 seed weight,
seed vield /plant, seed yield/fed and stove yield/fed compared with the other
two irrigation treatments, this may be due to the water irrigation supply every 2
weeks which gave the plants its requirements of water where water supply lead
to the increase of total dry weight per plant and head weight as a result of
increasing LA and metabolism process while insufficient water can be
deleterious for the yield and maturity, these results are in agreement with those
obtained by Abdel- Gawad er of (1987} and Gad El-Rab er of. (1993).

Levpe. S Agron. 31, No 1 (2009)




(6007) 1 ON"IE MO 1wy

sunfloveer plants (combined anatysis of the two seasons) .

TABLE 3. Effect of irrigation intervals, organic manure and nitrogen biofertilization on growth parameters and yield characters of

[ Plant | Stem | No.of Leaf Head Seed Seed Seced Stove | Harvest| Biological
height | diameter | leaves/ area |diameter| yield/ index | yield/fed yield index vield
Trecatments { {cm) {cm) plant index (cm) plant (gm) (kg) (ton/fed) | (H.1.) | (ton/fed)
¢ | (LA (gm)
f irrigation intervals (1)
| Lvery Dweek 113431 by 2.15b 1891b | 239a | 1809b | 87.00b | 540b |122000b) 387D 1700a | 6990
| Lvery 2week | 139500 234a | 19722 | 244a | 19342 | 90932 | 577a | 127513a| 6.08a |[17.00a; 727a
’_lu, Iweek | 117.72¢) 2.05b | 17.06c ) 1.63b | 1639¢c § 3420c | 4.40c ) 75994 ¢ 450¢ 1 14.02L) 35107¢
Fertitizatton(ty .~~~
| Conol | 137330 2.28b | 19.12b | 207¢ | 17.77d | 7878¢c | 5.04c | 110817d] 5.61b | 1590c] 6354
. Chicken 136 67¢ | 230b | 19.04b | 236b | 1930b | 82.75b | 5.64b | 1156.75b{ 38%a | 1603¢c | 0fh |
IL manure |
| Rhizobacterien | 126.79d | 2.16¢ | 1871¢ | 2.45¢ [ 1894c | 7939c | 337b | 111067c| 549c [ 1677b| 676¢
J Rhizobactericn | 145.08a | 234 a 20960 | 3.04a { 2080a | 101.94 a} 643a | 143158a 1 6.01a 18.79 a 731
| 30 kg Nfed J
#7 Interaction
ot Lo+ ] Ns_ | NS i L T * [ NS WS
NI,

fetlers means significance compare

mesns result is significant

NS means non significant resulls
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Data presented in Table 4 indicated that the oil yield per feddan was
significantly affected by irrigation intervals where irrigation every 2 weeks gave
the highest mean values of oil yield/fed and seed oil content, the results are
paraliel with those obtained by Chanirar et ol (1989) and El-Sabbagh (2003). On
the other hand, Raja & Bishnoi (1988) found that otl content was not affected by
irrigation intervals.

TABLE 4. Effect of irrigation intervals, organic manure and nitrogen biofertilization
on chemical analysis of seed yield of sunflower plants (combined analysis of
the two seasons).

Treatments Qil yicld/fed Seed oil Seed Todine Refractive
(kg) (%) protein value index
(%)
Irrigation intervals (1)
Every 1 week 47267 ¢ 388l1c 2301 a 136.14 b 1.4736 b
Every 2 week 514.05a 4045a 2390 a 13002 ¢ 1.4729 ¢
Every 3 week 290.16 b 39.04b 2385a 13928 a 1.4740 a
Fertilization (F)
| Control 43290d | 3903a | 2480a i 13666a | 14736a |
| Chicken manure 444.14 ¢ 3892a 2425a | 13434c | 14735ab
Riizobacterien 45175b 40.03 a 24i%a | i3434bc | 1dTMe |
Rhizobacterien + 540.73 a 3928a 2490 a 135.80 ab 1.4737 a
30 kg N/fed.
Interaction
I*F NS | Ns. T ns | NS T NS
N.B.

Letters means significance compare
* means result is significant
N.S. means non significant results

The data show also that irrigation interval every 3 weeks gave the highest iodine
and refractive index compared to the other irrigation intervals. The results are similar
with those obtained by Ali (1990). Sunflower seed content of protein was 23 %, no
significant increase was found in protein content due to irrigation intervals .

Effect of fertilization

It can be observed from the collected data (Table 3) that the application of
combined treatment inoculation (30 kg N/fed) gave the highest mean values of all
studied characters compared with control (60 kg N/fed), it could be conciuded
that N-bjofertilizer treatment promote the production of sunflower plants and the
roots at seed germination and are colonized by N fixing bacteria energetic
pathways such as glycolysis and conversion of 1AA to active IAA are stimulated
also the nitrogen fixing bacteria which may increase the synthesis of the
endogenous phytohormones indole acetic acid, gibberellic acid and cytokinene
which play an important role in formation of bioactive root system that allow
more nutrients uptake and therefore may promote photosynthesis and
translocation as well as accumulation of dry matter within different plants and

hence increased the head weight and seed vield. Similar results were obtained by
El-Khawas (1990) and Mohamed (2003).
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On the other hand, the organic manure fertilizer had significant effect at all
studied characters compared with control (60 kg N/fed) for example, chicken
manure that conserving adequate moisture for plant growth and supplying plants
with nutrients, therefore the availability of water and nutrients which causes
plant's growth increas. The results are in agreement with those obtained by El-
Maghraby (1997) and El-Afendy et al. (2000) but plant height and harvest index
didn't significantly affected. Similar results were obtained by Osman & Goude
(1996)

The results in Table 4 indicated that the inoculated seeds of sunflower by the
biofertilizer (30 kg N/fed) gave the highest values compared with control
inoculated seeds with Rhizobacteria without mineral N. Such results were
supported by Bassal {2003); but Mohamed (2003) showed that sunflower seed
oil content and protein content were not significantly affected by adding mineral
N or biofertilization or organic manure. However, applying mineral N and
biofertilization gave significant increase in iodine value and refractive index gave
the highest values. Similar results were obtained by Radwan (1996), Sherif
(2002) and Bassal (2003).

Effect of interactions

Data in Table 5 showed that the studied characters were significantly
increased when plants were grown under seed inoculation with 30 kg N/fed and
irrigation every 2 weeks, this treatment was the best treatment and the significant
increase in all the studied characters may be due to the effect of N which was
produced by the bacteria species in addition of some growth regulators like JAA
and GA which stimulated growth of sunflower plants.

Also, the solubilization of mineral nutrients, synthesis of vitamins, amino
acids, auxins and gibberellins which stimulated the growth of sunflower plants
comes as resuit of inoculation .

However, chicken manure gave comparable results of plant height, head
diameter, 100 seed weight, seed yield/plant, seed vield/fed, stove yield/fed, LAI
with under irrigation every 2 weeks, these results are sinifar with that obtained by
Nawar (1994) and Sherif (2002).

Conclusion
From the previous discussien and resuirs obtaingd we

ade A Alaes
Lol Lol

30 kg N/fed of Rhizobacterien and chicken manure increases
nutrient uptake and improve plant growth, vield and i NTESAT LT
irrigation every 2 weeks gave higher growth and wviekd commpared with irrigation

every | and 2 weeks.
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TABLY 5 Effect of interaction between irrigation intervals and fertilization on growth and yield characters of sunflower plants.

A ,
[ [reatments Plant height ‘llcad i Leaf area Seed index . Seed Seed yield Stove yield
o {cm) diameter index (LAD {gm} yield/plant kg/fed {ton/fed)
L Irrigation Fertilization (cm) {gm)
“Everny i | Contrcl 150.8 9.7 36 567 90,67 1249.75 6.62
week Chicken manure 134 .80 16.04 2.50 461 89.72 12695 6.37
Rhizobacterien 140.00 18.52 2.44 371 44.25 1317.75 6.44
Rhizobacterien 135.80 20.72 3.3! 467 01.07 1600.23 0.64
+ 30 kg N/fed
Every 2 Control 1503 [9.83 222 5.39 100.0 1356.3 6.77
week Chicken manure 142.3 19.62 2.34 57 10545 1357.75 6.87
Rhizobacterien 141 80 {722 232 312 92 80 1351.0 6.83
Rhizobacterien 166.5 21.65 373 6.06 114.25 18213 7.65
+ 30 kg N/fed
Every 3 Control 126.5 842 1.62 5.64 102,27 749.75 3.02
week Chicken marure 121.8 19.05 .76 542 06.61 788.5 4.97
Rhizobacterien L1715 16.67 .68 335 89.0 765.5 4.76
Rhizobacterien 1395 2115 222 4.65 96.97 [239.73 5.50
+ 30 kg N/fed
I.SD 005 3.01 0.95 0.2 0.70 4.53 4.57 0.17

CSTVAYALNI NOLLVYOII 40 104443
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