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Abstract:

Many studies have been caried out on the growth, productivity and nutlitional properties ofpotato,
including the elfects of organic manures on tuber yield and quality. Hou,ever. there are few studies on

the effect oforganic manure on potatoes agriculture in arid zones. The majn objective of this study was

to investigate the ellects olnatural organic rnanure on the growth and plocluctivity o1'potato (Soluntnr
luberosum, cv. Spunta) in a Saharian region (El-oued, Algeria). An expcrirlent was laid or-rt il a

randomized complete block design (RCBD), with four replications and live labeled treatments ,the
control (no manure), the common fertilization treatment applied by the potatoes farmers 2 q/h (15-15-

15 NPK) + 25 t/h poultry manure, 50 tA of poultry manure, sheep manure and 50 ÿh of mixed manure

poultry and sheep 1:1 w/w. Results showed an increase in the loliage area . plant cover area and the

number of stems per plants by adding poultly manure, and mixed manure more treatinents of mixed
manure (poultry and NPK) or sheep manule in comparison with control iro manure). fhe trcatment
by mixed manure showed significant increase in the numbel of tubers per plant in compalison with
other treatments, but all the used treatments caused a significant increase in the tuber weights and the

quantity ofproduction and the percent of standard tubers in comparison wilh control. The beatments
with poultry manue gave the highest yield in increasing the yield with high significant diffelence in
comparison to other treatments. Thus, the combination of natural organic rtranures and low rates of
inorganic fertilizers is a promising low cost option in the production olhigh vields of potatoes.
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Introduction

Po1ato (Solanum tuberosuml ) is one ol the major crops contributing to the world of lood

requirements (Karam et a1.,2009 ) produced by 130 nations (Snappl et al., 2003). Fertiljzers are the

most important inputs which increase the productivity and modern r.tricties 01' dil'fercnt crops

(Anonymous, 1997; ALI et aI..2009). Fertilizel application has important cl'Ècts on the quality and

yield of potatoes (Leytem and Westermanr.i., 2005). This latter is highly respot1sive to N lertilization

and N is usually the most limiting essential nutrient for potatoes growth especially agriculture in sandy

soils (Enebhi et al., 1998)

limitation of source nutdents ol plants can considerably reduce the growth ol potato plant and the

tuber.yield so that that organic or inorganic manure Mineral Nitrogen icltiiization can increase shoot

weights, leaf area, plant height and subsequently the total yield. While thc application ol'excessive

manure leads to immoderate gro\^/th, this effect can encourage competition betwecn the source and

sink, delayed maturity and subsequently can reduce the tuber yield (HAY et al. 1989) . In addition,

excess nitrogen has a negative effect on tuber quality and environment (Goffart et al . 2008 )

Organic fertilizers such as cattle manure and chicken manure contain a large amount of nutrients that

influences plant grolvth and production via in.rproving chemical. phvsical and biological l'crtility

(Winterhalder et al . 1974). Other researches shou,ed that LAl. shoot ueights, plant height and tuber

yield can be increased by application of organic lertilization (Stoner et al 1 996)

Application oforganic fertilizers is one ofthe important practical measures to improve soil fertility. In

addition to providing necessary nutrients tbr crops and improving soil physico-chemical properties,

organic feftilizer is able to enhance soil microbial activity of soil, such as improving activity of soil

enzymes and increasing soil niicrobial biorrass (Ren et al. 1996: Sun 1003: t.r'et al. 2005)

The purpose of this investigation was to determine changes in rnorpl.rological ancl productivity

characters

Method and material

chemical analysis Soit sampling and manure organic

A sand soil collected lrom Hassi kalifa and Zoogbiat towns was used ir.r thjs study plior to

commencement of experiment in surface (0-20 cm depth) .Soil samples were taken randomly and

manure was applied by brushless manure organic before plowing and prose tèrtilizer chemical.

lând preparation ând treatment :

The experiment included llve tleatments u ith four leplications and fi-rll1 -r-andomizcd arrangements,

There were five ffeatments leplicated four tir.nes and iive plants on each block measnring 1.5 r 3m ( ie

4.5 m2) with a 1 m gap between plants and between blocks( ligurel) A 1lat tilled iand srirlàce was

made to define the experimented plants .The total land area used was 200m 2 .

The Organic manure (poultry chiekhen and sheep) and inorganic fertilizer N P K (15 15 15 ) were used

and included:
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A; no manure used ( control )

I'igure I.Thè erptriment Design

B: N P K 2 qt lh + 25 t /h chicken manure(the common lèrtilization tlcatrlrcnt applied by the potato

farmers )

C: 50 t/ h chicken manure

D: 50 ÿ h sheep manure

E: a mixed manure 25 tA of poultry chicken manure aîd 25 t lh sheep manrtre'

Table (1) some chemical and physical properties of soil and anjmals manutcs r.rscd in the experimental

soils.

Plant material

We used in this research plant potatoes( variety Spunta) liom the production companv AGRICO,

Determination of growth and yield parameters

five plants were randomly selected at the center ofeach plot five weeks and ten weeks aftet sowing.

For data collection, plant height ancl lealarca per planl were determinecl 3ll:70 c1a1s altcr souing

The tuber weight of the plant nas determined and the yield was calculatecl per hectarc and percent ol

stander tuber.
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Soil Structûre ch€micàlând physicàl

Sând silt t,H CE \ P K

soil 91,2 2.8 0 1.1 l8 Jl.2 130.3

sheep mânure 8.5 z.l 1.9 0.75 3.1

chicken manure 8.8 l 2.1 2.3
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Statistical analYsis.

The analysis of variance ANOVA procedure was carried out to determjne tlie dilïèrerrce iu parameter.

Mean values were compared using the least significant difference (LSD) at 0.05 level of plobability

Résultats et discussion :

soil chemical properties

Basic properties ofmain organic fertilizers ancl the experimental soil were shot'n in Table l The soil

of the sites was sandy and Soil pH was neirtral 7.02. The total N conlent r'r'as 62.54ppm( 0.062 g/kg)

represents a deficiency and considering the 150- 200 ppm (0.15-0.2oglkg) clitical level by Sobulo

and osiname,1981 (Sherifat, 20 10) while the K total were 5 I .05 ppm reprcsents a deiiciency end

considering the 300ppm as being critical 1'or sustainable crop production (Ayodele., 1984; Adeoye and

Agboola., 1985). The free of P was required relatively in large amounts ol manures de Ia llore

végétale.

Effect of organic nature manure in leaves area

The results table (2) showed a signilicant clif1èrence in leaves area amongst treatment and its

increase as compared to the control .

The leaves alea was significantly higher in plants derived from chicken manure and the common

ferlilization treated plots and lower in plants derived fiom chicken manulc on first gtowing period

whereas, in the second growing period the chicken mat]ure gave mole lear cs arett on othel all

treaünents and also the results showed inclcase in the leaves area in all trcatnlents. 'l'he growth speed

was 0.72 cm2 /d in comparison with other treatments.

This result was in accordance with observation ol Hamedan (2006) and Al-Balikh (2008)

The results showed an increase cover area plants significantly in chickcn ntirnure atrd mixed manure as

compared with other treatnents and the treatments olthe common fèrtilizlrtion. sheep manttre

increased significantly as compared with the control . The results obtaincd fiom the experiment on

number of leaves plant was conformity with Vimala, (2006 ).This results showed in the table 02

increase significantly the numbers stems for treatments ( the common fèrtilization, sheep manure,

mixed manure chicken and sheep 1 :1 w /w ) as compared with the contlol wich is in accordance with

observation of Ayoola and Makinde (2007) and Al-Balikh ( 2008). tt shou'ed that stems Iength is

increasing in all treatments to day 70 of planting date. Which is the last periocl of vcgetativc growtl.r.

It also showed significantly all manure treatrnents in plants height as contpared r.i ith the control .yet.

chicken manure and mixed manure application had significant increase lbr the common fertilization

and sheep manure.

This result signifies the marked contribution of manure to growth . The main ellect ol'chicken manure

was highly significant ( 0.4cm/ rlay) But" 'l his linding is in accordance rvitb obsclvation of Adeyerni

et al. (1987); Ajari et al.,2003 ) and it increased thc plant height oIamararrthus. Also.'findall ( 1975).

The organic fertilizer has slow nutrient release capacity that caused Iowel plant height. Results under

the present experiment on plant height was supported by Souza et al. (2008).

effect of organic nature manure in productivity



The results presented in Table03 have demonstrated that productive increase varies according to the

kinds of organic manures added .

results reveal that the highest mean values ol tuber weight were recorcled rn casc of the chicken

manure . On the other hand, the lowest values were obtained in case ol sheep ntanurc u'hereas. thc

same trend was obserued in control featment . The significant values of pt'oduction gram per meter

cube or grams per plant (gl m'or g/plant) was observed when all treatments olfertilizers compared

to control treaünent .

the highest significant vaiues were obtained in yield g/ m2 when plants tleated with chicken manure

or mixed manure chicken and sheep l:1 ll' /u' compared to othcr treatlllcllls.

The percentage yield increase over the contlol ranged h'om 74. l2 to 1 9 I .2 1-he lowest percent

increase (7412%) obtained lrom sheep manure treatment and the highest percentage yield increase

(191.2%) was obtained from chicken manure treatment ibllowed by chicken manure treatment with

sheep manure and the common fèrtilization. AIso the results showed increase in the percentage

production of standard tuber for both treatlrents as compared tothe control treatment. Tllat was varied

according to the manure kind.

Results reveal that the highest Standard proporlion of tubers were recordecl in treatment the chicken

manure only (96.26 %), then it is follorved by the treatment of mixed manure chicken and sheep (95.90

%) .then respectively treatments olsheep manure (93.53 %) , treatment of chicken manure with NPK

fertilize ( 92.27 %:)and the control Treatment (88.60%).

These results indicate that poultry manule or chicken manure mixed with lèftilizer sheep provides

that plant greatly benefit from the nutrients leading to increased productiort and clualil.v (increase the

size oftubers). These results are compatible with rhe research Darolkina 1972 ploved that we can get

the same production when adding quantities of organic lèrtilizers. An alternative soulce ofnutrients in

mineral fertilizers was evident in the two treatments T2 andT4 also in accordance with lèdotova

result, (2002) which present increase in the percentage of production of standard tuber increased by

application oforganic manure and inorganic. with observation of Al-Balikh 2008 organic chicken

manure resulted in highest values ofnumbel oftubers/plant, total tuber fieldlha, and n.rarketable tnber

yield/ha

These results are in agreement with those obtained by Tsyganov et al, (2000) , Feneira and

Goncalves (2007) with observatiôn of Al sahaf and Atee,(2007) . Havlin et al .(2005) . Adediran et al

,(2004) . zidan (,2005 ) which presented that 1èrtilizer is one of the most important inputs of
increasing the productivity ol crops plants

Table 2 effect of organic nature manurc in grorvth pârameters

treatment

2

Ieaves area cm /plant cover area plaDts nr plants height
n umber

stenl
38 days 70 days 40 days 70 days

38 davs

cm
70 days

cm

T1 5.8 13.65 0.031 0.084 6.14 10.60 t.5

2T I 0.5 23.25 0.06 r 0.1 87 t 4.2.'1 2.5

3T 7.6 20.25 0.0i 7 0.136 9.54 1l.t..l 2..4



4T 9.8 31.30 0. 106 0.338 16.1 3 t.12 3.64

5T 1.9 23 .14 0.101 0.281 15.13 24.95 3.5

LSD 2.48 4.23 0.02 0.t17 2.5 5 5.3 0 0.67

c.v% 19.41 t2.3 t 19 5 5.92 13. l4 17.7) 3I

Table 3; the effect of organic nature manure in yield and productivify

Conclu sion

The effect of animal manure sources on the yield of potato given in table 3 .The application
of animal manure sources showed a signiticantly higher (p 0.05 ) yield of potato over the control.
However; poultry manure application gave the highest potato yield lbllorved by mixed manure and
the common fertilization and then sheep manure

The numbers of tuber per plant and tuber ileight are important yield determining fàctors and
reflect the extent of tuber development. These yield compônents were also significantly influenced by
the ferlilizer treatments.
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