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Abstract: The experiment was conducted during the 2017 spring season planting in Baquba nursery of Diyala Agriculture
Directorate- Diyala Governorate. The study included three varieties of potatoes (AXENIA, OSIRIS and HERMES), sprayed four
concentrations of seaweed extract (APPETIZER) (0, 0.75, 1.50 and 2.25 m|.|_1water), with three sprays. In order to study the
effect of the variety and the concentration of seaweed extract in the growth and yield of potatoes. The trial included 12
treatments resulting from the combination of the study factors above mentioned. applied Randomized complete Block Design
(R.C.B.D) With three replicates, were statistical analysis using a program (SAS) The averages were compared using the Dunkin
multiple rang test at 5% . The results showed that OSIRIS variety gave significantly in the total number of tubers per plant (tuber.
Plant-1), tuber yield per plant (kg), Marketable yield of tubers(ton.donum_1), unmarketable yield of tubers(ton.donum_1), Total
tuber yield (ton‘donum_1), While AXENIA significantly the average wight of tuber marketable(gm.tubeﬂ). The spray seaweed
extract at a concentration of 1.50 ml. "' was significantly in most of the studied traits, addition to a significant in the treatments

of overlap between the study factors.
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Introduction:

Potato is a tuberous crop belonging to the family of solanaceae, ranks fourth in economic importance
after the wheat, rice and yellow maize ((Bowen, 2003). Potato tuber, easy to digest and absorption the body, it
is consider an important source of energy for containment of carbohydrates, vitamins, proteins, salts, add to
containing 18 amino acids essential for the human body (NAPC, 2005). It is also including sugar reduction,
Cholesterol reduction, microorganism resistance that cause disease and prevent cancer growth (Camire et.al,
2009). The increase in the world's population has led to increased demand for nutriment, Forecasts indicate to
raise average consumption human for potatoes in Iraq 2022 to 32.51 kg to each year (Al-Bayaty and Al-Douri,
2015). Therefore, the goal of most researchers to raise production rates in the unit area to coverage the needs
of the population of food products, The selection of the appropriate variety is one of the most important
determinants of production because of the effect of the nature genetic of the variety and its interaction with
the environmental Circumstances in the growth, yield and quality of the Most agricultural crops (Kumar and

Ezekiel, 2006; Patel, et. al., 2008).
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With increased level awareness to environmental problems because of the excessive useing of
chemical fertilizers and pesticides that cause danger to human. It is therefore necessary to obtain alternative
ways to improve plant traits in growth and production (Metting, et.al, 1990). Different studies have been
carried out by researchers on the use of seaweed for its contents complex group of carbohydrates, biological
stimulants, regulating hormones for growth (jibrelins, cytokines and oxins), abyssic acid, similar substances
whence of the effect of hormones, vitamins, antibiotics, antioxidants and other important and effective
material that enter the vital processes of the plant cell, which lead to improve indicators of growth and
production (Jothinayagi and Anbazhagan, 2009; Spinelli, et.al., 2009), In addition to increasing the resistance
of the plant to the frozen, stress conditions, reduce incidence of fungus and insects(jolivet, etal., 1991;
Sultana, et.al., 2011) .

The method of paper fertilization gave the plant with nutrients necessary for its growth and
development in a short time compared to soil fertilization, as well as a good way in the transfer of nutrients
within the plant in form homogeneous if used according to the requirements of the crop with taking
considering (type of crop, the number of sprinkles, the nature of Fertilizer, concentration of the active
ingredient and the time of addition), but this does not mean to eliminate the importance of roots in the
absorption of nutrients from the soil (kuepper, 2003).

The research aims to:

® Determine the best varieties used in the study whence of production.
® Know the optimal level of spray the seaweed extract (APPETIZER) on the potato, which gives the best
results desired for farmers.

® Choose the better treatment between the varieties and spraying fertilizer, which gives the best

production.

MATERIALS AND METHOD:

The experiment was carried out in Baquba nursery of Diyala Agriculture Directorate - Diyala
Governorate for the spring season 2017, The tubers were planted in 2017/2/5 in the soil at a distance of 0.25
m between tubers and others after the land was prepared for agriculture, and the work of three sectors width
of 0.80 m and two irrigation lines and the distance between the sector and other 0.50m. Added Poultry
fertilizer was by 5% of the soil volume calculated on the basis of the area of the experimental unit at a depth of
0.30 m (Al-Azzawi, 2016), Tilled soil and fulfills operation service from fertilization, irrigation and other
agricultural work (potato cultivation technology, 2005). The experiment consisted of 12 treatments from

three varieties of potatoes (AXENIA, OSIRIS, HERMES), Its symbol (V1, V2 and V3) respectively and four
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concentrations of the seaweed extract (APPETIZER) 0, 0.75, 1.50 and 2.25 ml. L-1, Its symbol (FO, F1, F2 and
F3) respectively . It is a paper fertilizer emulsion from French company(GOEMAR), containing seaweed
(Ascophyllum nodosum) rich in nutrients especially Micro nutrients (www.goemar.com). The plants were
sprayed until complete wet by a hand spray with three dates at a rate of one spray every 15 days, the first date
of spraying was on 8/4/2017. The treatments were organized by Randomized complete Block Design,
Statistical analysis of the studied traits was performed using the (SAS) program, and the rates were compared

using the Dunkin test multidisciplinary test and below the 0.05(Al-rawy and kalafullah, 1980).

studied the following qualities:

1- Total number of tubers per plant (tuber. Plant”'):- Was calculated the number of tubers per plant of
dividing the number of Total tubers per seven plants selected randomly from each unit experimental on
the number.

2- Average wight of tuber marketable (gm) :- The specifications of the tuber marketable are free of
defects, deformities, not less than 35 mm diameter, calculated the average by dividing the marketable
yield on the number of tubers marketable for seven plants per unit experimental.

3- tuberyield per plant (kg) :- was Calculate the average from the total yield of the seven plants for per unit
experimental divided by their number.

4- Marketable yield of tubers (ton.donum'1) :- The tubers was excluded Distorted, sick, the diameter of
don't less than 35 mm of the seven plants that selected from per unit experimental and the weight of the
residue and change to the dunum (2500 mz) .

5- Unmarketable yield of tubers (ton.donum_1) :- weight distorted tubers, sick, the diameter of less than
35 mm of the seven plants selected per unit experimental and change to the dunum.

6- Total tuber yield (ton.donum'1) :- was calculated average from the Total tuber yield seven plants

selected per unit experimental and and change to the dunum.
RESULTS AND DISCUSSIONS:

Total number of tubers per plant (tuber. Plant”)

the results of Table (1) indicate that there is a significant effect between the varieties in the total
number of tubers per plant. OSIRIS was significantly (12.26 tuber.plant'1), compared to AXENIA, which
recorded the lowest average (7.19 tuber.plant_1). The results of the same table showed a significant effect
when using seaweed extract at 1.50 ml.I" concentration, which recorded the highest average (11.46 tuber.

plant'1) compared to the spray treatment at 0 mlI", which gave the lowest average (9.58 tuber. plant_q). as
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overlap between the varieties and the fertilization had a significant effect on the total number of tubers per
plant, the treatment OSIRISx1.50 mll” Have a significant effect on recording the highest average (13.19 tuber.
plant'1) while the treatment AXENIA x0 ml."recorded the lowest average (5.85 tuber. plant'q) .

Table (1) Effect of spraying seaweed extract and varieties of potatoes in the Total number of tubers per

plant (tuber. Plant).

Effect of fertilizer concentration

Average effect (ML.L"((APPETIZER)

Effect of varieties
of varieties

719 7.03 8.72 714 5.85
(v1) AXENIA
B de cd de e
12.26 11.85 13.19 11.66 12.33
(v2) OSIRIS
A ab a ab ab
11.45 12.69 12.47 10.09 10.57
(v3) HERMES
A ab ab bc abc
10.52 11.46 9.63 9.58 Average effect of
AB A B B concentrations

*Notice:- Values followed by the same letter are not significant differences according to Duncan test

polynomial

Average wight of tuber marketable (gm)

Table (2) shows that AXENIA was significantly (88.76 gm) while there was no significantly effect
between OSIRIS and HERMES in the average (71.91 and 59.41 gm) respectively. The results of the same table
indicate that there is no significant effect on the average of weight of the marketable tuberes when spraying
seaweed extract at different concentrations. The highest reading was recorded for spraying with a of 1.50 ml.I
! concentration (80.74 gm) while the lowest reading average was recorded for spray concentration at 0 mll”
(66.22 gm). In the case of the overlap between the experimental treatments, the AXENIA x 1.50 mlI" was
significantly to the average (105.22 gm) compared to thtreatmente HERMES x 2.25 ml.l” gave the lowest

average (56.99 gm) .
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Table (2) Effect of spraying seaweed extract and varieties of potatoes in the average wight of tuber

marketable (gm).

Effect of fertilizer concentration

Average P
(ML.L"((APPETIZER)
effect of
Effect of varieties
varieties
88.76 92.94 105.22 78.94 77.97
(v1) AXENIA
ab a abc abc
71.92 76.28 72.40 76.05 62.95
(v2) OSIRIS
abc bc abc bc
59.41 56.99 64.61 58.29 57.76
(v3) HERMES
C bc c C
75.40 80.74 71.09 66.22 Average effect of
A A A A concentrations

*Notice:- Values followed by the same letter are not significant differences according to Duncan test

polynomial

tuber yield per plant (kg. Plant”)

Table (3) shows that OSIRIS is significant (0.824 kg. Plant_1), while AXENIA has the lowest average
(0.590 kg. PIant_1). The seaweed extract spray treatment 1.50 mll” was significant in tuber yield per plant
(0.759 kg. Plant_1) compared to the spray treatment 0 mll” (0.588 kg. Plant_1). And through results of the same
table note significant effect between overlap varieties and seaweed extract in the tuber yield per plant. The
OSIRISx1.50 mlI" was significant (0.884 kg. Plant') while treatment the AXENIAx 0 ml.I” gave lowest
average (0.417 kg. Plant_1).

Table (3) Effect of spraying seaweed extract and varieties of potatoes in the tuber yield per plant (kg.

Plant”).

Effect of fertilizer concentration (ML.L_1((APPETIZER)

Average effect
Effect of varieties
of varieties F3 F2 F1 FO
(2.25) (1.50) (0.75) (0)
0.590 0.626 0.716 0.599 0.417
(v1) AXENIA
B bcd abc bcd d
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Effect of fertilizer concentration (ML.L"((APPETIZER)

Average effect
Effect of varieties
of varieties

0.824 0.804 0.884 0.790 0.820
(v2) OSIRIS

A ab a ab ab

0.596 0.650 0.677 0.531 0.528
(v3) HERMES
B abcd abc cd cd
0.693 0.759 0.640 0.588 Average effect of
AB A AB B concentrations

*Notice:- Values followed by the same letter are not significant differences according to Duncan test

polynomial

Marketable yield of tubers (ton.donum™)

Table (4) shows the significantly OSIRIS and gave the highest average (12.80 ton.donum_1) in the
Marketable yield of tubers, compared to HERMES which recorded the lowest average (9.24 ton.donum_1) .The
results of the same table show that the spray treatment at 1.50 mll" has a significant on the average (12.53
ton.donum-1) compared to the spray treatment at 0 ml.I" concentration which recorded the lowest average
(8.51 ton.donum_1). As for the treatment overlap between OSIRIS x 1.50 and 2.25 mll” was significant in
recording the Marketable yield of tubers (14.20 and 13.79 ton.donum_1) Respectively. While gave the
treatment overlap AXENIA x 0 ml.I" the lowest average (6.14 ton.donum_1).

Table (4) Effect of spraying seaweed extract and varieties of potatoes in Marketable yield of tubers

(ton.donum™).

Effect of fertilizer concentration (ML.L"((APPETIZER)

Average effect of
Effect of varieties
varieties F3 F2 F1 FO
(2.25) (1.50) (0.75) (0)
10.11 11.38 12.95 9.94 6.14
(v1) AXENIA
B ab ab abc C
12.80 13.79 14.20 12.00 11.22
(v2) OSIRIS
A a a ab ab
9.24 9.48 10.46 8.85 8.19
(v3) HERMES
B abc ab bc bc
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Effect of fertilizer concentration (ML.L" ((APPETIZER)

Average effect of
Effect of varieties
varieties F3 F2 F1 FO
(2.25) (1.50) (0.75) (0)
11.55 12.53 10.26 8.51 Average effect of
AB A AB B concentrations

*Notice:- Values followed by the same letter are not significant differences according to Duncan test

polynomial

unmarketable yield of tubers (ton.donum™)

Table (5) shows the significantly of OSIRIS in the recording of the highest average (6.22 ton.donum’”)
in the unmarketable tuber yield compared to the AXENIA, which recorded the lowest average (3.49
ton.donum'1). As for the effect of fertilizer treatments, there was not significant difference between the
concentrations used in fertilizer on unmarketable tuber yield. The same table showed the significantly of the
treatment of OSIRIS x 0 ml.I”", which gave highest average (7.70 ton.donum'1) compared to the treatment
AXENIA x 2.25 ml.I", which gave the lowest average (3.06 ton.donum_1) in the unmarketable tuber yield.

Table (5) Effect of spraying seaweed extract and varieties of potatoes in unmarketable yield of tubers

(ton.donum™).

Average Effect of fertilizer concentration (ML.L"((APPETIZER)
Effect of
effect of
Varieties
varieties
3.49 3.06 3.56 3.87 3.48
(v1) AXENIA
C c bc bc c
6.22 4.76 6.20 6.23 7.70
(v2) OSIRIS
A bc abc abc a
4.52 5.52 5.16 3.41 4.00
(v3) HERMES
B abc abc c bc
4.44 497 4.50 5.06 Average effect of
A A A A concentrations

*Notice:- Values followed by the same letter are not significant differences according to Duncan test

polynomial
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Total tuber yield (ton.donum™)

The results of Table (6), OSIRIS was significantly (19.02 ton.donum_1) than the AXENIA, which
recorded the lowest average (13. ton.donum'1). As for the effect of the fertilization factors, the spraying
treatment was significantly with 1.50 mlI" concentration (17.50 ton.donum_1) while the spray treatment at 0
ml.I" was the lowest average (13.57 ton.donum'1). The results of the same table show that treatment OSIRIS x
1.50 was significantly (20.39 ton.donum_1) compared with the treatment of AXENIA x 0, which gave the
lowest average (9.62 ton.donum”).

Table (6) Effect of spraying seaweed extract and varieties of potatoes in Total tuber yield

(ton.donum™).

Average Effect of fertilizer concentration (ML.L"((APPETIZER
8

Effect of
effect of

Varieties
varieties

13.60 14.44 16.51 13.81 9.62
(v1) AXENIA
B bcd abc bcd d
19.02 18.54 20.39 18.22 18.91
(v2) OSIRIS
A ab a ab ab
13.76 14.99 15.61 12.25 12.18
(v3) HERMES
B abcd abc cd cd
15.99 17.50 14.76 13.57 Average effect of
AB A AB B concentrations

The results of the tables (1, 2, 3, 4, 5 and 6) show that there is a significant difference between the
varieties in the average of most of the traits studied in the experiment. This significant may be due to the
different genetic factors controlling each type of superior varieties, also the reason may be due to the
suitability of the environmental conditions With the varieties. This is in line with the results of Dawood
(2013), with Kahlel and Al-Othman (2014), with Al-Shammaryet.al (2016) and with Zewdu et.al (2017) when
comparing different potato varieties.

As for the effect spray of seaweed extract (APPETIZER) on the yield of tubers. It was found that when
the concentration increased to a certain extent led to significant in most of the qualities of the yield studied,
this superiority may be linked to the contents of this extract of important nutrients, Natural growth regulators,
Amino acids and sugars (Stevenson, 1968;0'Dell, 2003; Jensen, 2004 and Stepowska, 2008), which increase

the efficiency of photosynthesis processes and thus these factors are reflected in the increase the quantitative
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traits of tubers. This corresponds to the results of Gharakhani et. al ., (2016), Prajapati et. al., (2016) and with

Pramanick et. al., (2017). when spraying potato plants with seaweed extracts.

References:

Al-Azzawi, M.A.E.(2016): Effect of Poultry Manure and Plant Density on Growth and Yield of
Potato(Solanum tuberosum.).M.Sc.Thesis. College of Agriculture. University of Diyala. Republic of Iraq.
AL-Bayati, M. A. M. and B. F.Al-Douri .(2015): An Econometrical Analysis of The Individual Demand of
Potato Crop in Iraq for Period (1990 — 2013) Tikrit as a Model. Tikrit University Journal of Agricultural
Sciences.(4), (15):208-222.

Al-rawy, K.M.and K. Abdulaziz.(1980): Design and analysis of agricultural experiment.institution book
house to typing and publishing. Mosul university . Republic of Iraq.

Al-Shammary, A. M.A. and Z. H. Akram (2016): The Effect of colchicine concentration and time of
tubers Immersion on three genotypes of potatoes (Solanum tuberosumL.) I- Some vegetative growth
attributes.Zagazig Journal of Horticultural science.Vol 43(6)pp:1939-1951.

Bowen, W.T (2003): Water productivity and potato cultivation. P 229 -238. in j.w. Kijhe, R.Barke, and D.
molden. Water productivity in Agriculture: limits and opportunities for Improvement CAB. Internationl
2003.

Camire, M.E., S.Kubow and D.J Donnelly (2009): Potatoes and Human Health . Critical Reviews in Food
Science and Nutrition.49:823-840.

Dawood, Z.A (2013): effect of two seaweed extracts (Alge 600 and solaumine) and their application
methods on growth and yield of two potato varieties. Mesopotamia |. of Agric. Vol. (14) No. (4): 106-127.
Gharakhani, H., S. M. J. Mirhadi and M. Yazdandoost (2016): The effect of different foliar application
amount and different times of seaweed using (Acadian) on potato yield and yield components. Journal of
Current Research in Science, (1), 23-27.

Jensen, E (2004 ): Seaweed Fact or Fancy . From the organic broad caster, published by moses the
Midwest organic and sustainable education . From the broadcaster.vol .12(13): 164-170.

Jolivet, E., I. De langlais-Jeannin and ). F. Morot-Gaudry (1991): Les Extraits D’algues Marines: Proprie”
Te” s Phytoactives et Interet Agronomique. Annee Biologique. Paris, pp.109-126 .

Jothinayagi, N. and C. Anbazhagan (2009): Effect of seaweed liquid fertilizer of Sargassum wightii on
the growth and biochemical characteristics of Abelmoschus esculentus (L.) Medikus. Rec. Res. Sci.Techol.,

1(4), 155—158.

Effect of spraying seaweed extract on the yield (61)

of different varieties of potatoes Ibrahim, AL- Hamdani



Journal of Agricultural, Environmental and Veterinary Sciences — AJSRP — Issue (4), Vol. (2) — December 2018

- Khalel, AS. and S.A., Al-Othman (2014): Effect of Two Drip Irrigation Methods (Surface and
Subsurface) in Growth and Yield of Three Potato (So/anum tuberosum\.) Cultivars. Australian Journal of
Basic and Applied Sciences.8(15) : 252-258.

- Kuepper, G (2003): Foliar fertilization appropriate technology transfer for rural areas (ATTRA). National
sustainable agriculture service. WWW. Attar.ncut.org.

- Kumar, D. and R. Ezekiel (2006): Effect of physiological and biochemical attributes of potato cultivars
Kufri Lauvkar and Atlantic on their chipping quality. Potato ). 33(1-2): 50-55.

- Metting, B., W. ]. Zimmerman, l.J. Crouch and J. Van Staden (1990): Agronomic Uses of
Seaweeds and Microalgae. In: . Akatsuka (Editor), Introduction to Applied Phycology, The
Hague, the Netherlands, pp.589-627.

- NAPC (2005): The state of Food and Agriculture Study (SOFAS). GCP / SYR/006/ITA Damascus (Syria).
http : // www/napcyr.org / dwnld — files / periodicalreports / en / sofas .

- O'Dell, C(2003): Natural plant hormones are biostimnlants helping plants develop higher plant
antioxidant activity for multiple benefits. Virginia Vegetable Small Fruit and Specialty Crops. November-
December 2(6):1-3.

- Patel, C.K., P.T. Patel and S.M. Chaudhari (2008): Effect of physiological age and seed size on seed
production of potato in North Gujarat. India. Potato ., 35(1and 2), 85-87.

- potato cultivation technology (2005): General authority for agricultural extension and
training.publication guidance.number(9).Ministry of agriculture . Republic of Iraq.

- Prajapati, A, C. K. Patel, N.Singh, S. K. Jain, S. K. Chongtham, M. N .Maheshwari, C.R.Patel and R.
N. Patel (2016): Evaluation of Seaweed Extract on Growth and Yield of Potato. Environment and Ecology,
34(2), 605-608.

- Pramanick, B., K. Brahmachari, B. S. Mahapatra, A. Ghosh, D. Ghosh and S. Kar (2017): Growth, yield
and quality improvement of potato tubers through the application of seaweed sap derived from the
marine alga Kappaphycus alvarezii. Journal of Applied Phycology, 29(6), 3253-3260.

- Spinelli, F., G. Fiori, M. Noferini, M.Sprocatti and G. Costa (2009): Perspectives on the use of a
seaweed extract to moderate the negative effects of alternate bearing in apple trees. The Journal of
Horticultural Science and Biotechnology, 84(6), 131-137.

- Stephenson, W.A (1968): Seaweed in agriculture and horticulture.Chapter 7.Seaweed and plant growth.
htt:www.acresusa.com/book/booksaspp.

- Stepowska, A (2008): Effects of GA 142 (Goémar Goteo) and GA 14 (Goémar BM86) extracts on sweet

pepper yield in non-heated tunnels. So/anaceous Crops, 45.

Effect of spraying seaweed extract on the yield (62)

of different varieties of potatoes Ibrahim, AL- Hamdani



Journal of Agricultural, Environmental and Veterinary Sciences — AJSRP — Issue (4), Vol. (2) — December 2018

- Sultana, V., GH. N Baloch, ). Ara, M. R. Tariq and S. Ehteshamul- Haque (2011): Comparative efficacy
of ared algae solieria robusta, chemical fertilizers and pesticides in managing the root diseases and
growth of soybean. Pak. J. Bot., 43(1), 1-6.

- www.goemar.com

- Zewdu, A, G.Aseffa, S. Girma and C.Benga (2017): Participatory Evaluation and Selection of Improved
Irish Potato Varieties at Daro Lebu and Oda Bultum Districts of Western Hararghe Zone, Oromia Regional

State, Ethiopia. International Journal of Photochemistry and Photobiology.2(2):52-59.

(Solanum tuberosum L.) Wsladl oo dalises Slival Juol> 3 Lyl cdl=bll jaleiue Sy MG

Lyl ety s dadloe —Jls Aely3 Zpal ol gdn Jide @ 2017 (awdl #1301 pasll IS5 Hpmall s :paell
1.55 0.753 0) (APPETIZER) &yl Jlxbadl alsius o 38155 dasyly (HERMESs OSIRISs AXENIA) Uslladl e chligol 453k
Lyl caas bladl Juol> (3 slead! 3559 Caluadl Gilsll S 8l Halys g by D Juaasy (sl A . Je 2254
Wl algdall cleladll mavan dlole By ey Lash 35S0l dwludl Jolse cn Lo Gedlatdl o 2l dlslas 12
allawgill 45lae @39 (SAS) galip plasiuly Glas¥l =il oKy ol S &My (R.C.B.D) Randomized complete Block Design
& June el Juzmady Lyine OSIRIS Caiall Baas gl cumpngl %5 Jlois| siun cuxiy s9dmedl saate (S5 5Las| alusiul,
B9a7 ety « S Juslaelly Bagadl] ol pall ol Gagadl] Julal) Jualoedly s gl bl Juslog am gl cldl cilips sue dam
3 Goine S A Ja 1.50 387 Lyl Cllabadl palitiss Giol) Bsdts Gagadl] JEN &5l 039 June 3 AXENIA Catall

Ayl Jolge o Lo J5 105 die Soine Bas 3929 ] 48La] 2w gyall cligall elans

Ayl LIl et ccilial Wladl i all & Losd

Effect of spraying seaweed extract on the yield (63)

of different varieties of potatoes Ibrahim, AL- Hamdani



