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ABSTRACT

In oder To determine the relationship between planting depth and potato seed tuber yield and yield components of
two cultivars Agria and Draga response curves to the factorial experiment with two factors, factor in sowing depth
first Tuesday (10, 15 and 20 cm)and the second factor of two cultivars (Agria and Draga) in a randomized complete
block design with three blocks in 2007-2008 Farming Village Meadows Farvj city functions performed in the East
North Khorasan Province and Attributes such as number of stems per plant, number of tubers per plant, average
tuber weight, tuber yield and total number of eyes was determined, Depth of planting Traits, the number of stems
per plant, number of tubers per plant, average tuber weight, tuber number and yield levels in the eyes of a
percentage difference between the mean And the highest overall performance of the three planting depth, planting
10 cm were producedincreasing the planting depth of 10 cm  total decreased performance.Regression showed that
the relationship between planting depth with the total number of tubers per plant and tuber number in both the
linear and quadratic models significantly. But the number of stems per plant yield, average tuber weight, the
likelihood of a significant level only in the linear model .Relation to planting depth on potatoes as a function of the
curve And the dope of the line is That for every centimeter increase in planting depth reduced the rate of 1183 kg.
The highest positive correlation between the number of stems per plant, number of tubers per plant (r=0.85**)
correlation between the total number of tubers per plant (r=0.67*) and a negative correlation between the mean
tuber weight the number of tubers per plant (r=0.60*) was shown. So in the production of seed tubers the number
should be given to attribute of stems per plant It also increases the number of stem tuber number will increase. Seed
production is important because of the weight of the thyroid gland, it is suggested that in modify this attribute is
given
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INTRODUCTION

Potatol is one of the products widely cultivatedhe world and almost double the per hectare ptiatu of rice
and wheat are the calories that. This plant hagda vange of climates and environments compatibietropical
and temperate altitudes up to 4000 meters aboviegels found to be[2].

1 . Solanum tuberosum
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Today potato is considered as one of the impott&ent resoures in a cording to wheat and rice armas brilliant
role in producing carbohydrates boby needs in huarahvegetables, and has high potential[10].andusec this
plant is compatible with a variety of environmentahditions in different countries, cultures, anorkv[17, 28].

The cultivation of potatoes in about 150 thousaectdres of seed needed per acre and the averégeddons, the
average annual needs of about 450 thousand toseedf potatoes will be[10]. Thus, in iran, like otdeveloping
countries, seed potato production is the main iiigifactor. Therefore, it is necessary in somentdes such as
iran, china, production of seed potatoes shoulddmsidered [21].

Seed is the only input that can save additionaleyonan be effective in increasing performance evigim plenty
of energy without the use of good seed not beeaell to the maximum product[7].

Gland seed is one of the very important faciarshe qualitative and quantitative charactersstid potato
production is impressive. The seed tuber healtit/fd, in addition to slightly increased signifitdy effective in
reducing product waste.therefore, given the impmedt is necessary solutions to achieve highelitgseed tubers
to be used [5].

Function of the number of potato tubers producedpfent and weight of any single gland can be . tber of
tubers produced per plant ranges from 3 to 10 tHEre underground stems and tubers produced abotd.®tal
tuber highly correlated with the number of steradurction had. While the negative relationship Betmnumber
of stems per plant and tuber in both shoot th2fe [

for producing enough gland seed knowledge and éqpar are required. The issues in this regardlgHmai paid
special attention to farming and to the breedirg.[2

In regard to factors such as seed tuber weighgrtnbmber and function of the eye should be cdyefubnsidered .
These parameters can influenced by genetic faetodsenvironmental factors such as number of impthitepth
and so on. Therefore.the proper depth of plantiotatpes in the region is one of the factors.thisdpct has a
significant role in the performance [22].

To expedite the proper planting depth on potatowsr and suitable soil is required to timely; ate®d the proper
planting depth for root penetration and good swiirthge also be considered [22].

Proper planting depth may be the emergence, seeéfitablishment and survival suits and each staggowth

with favorable environmental conditions to be nftoper planting depth is usually the most will leadachieve
maximum product performance. Considering that thkeis different in each region and other varietigsa species
also have different reactions, proper planting kdéptthe number given to each region and the grpwiumber of
properties to be determined [15,23].

Potatoes racing with the root system is weak dfgtands of the large depth of soil to be cultidateor be killed so
that they are not properly covered with a layesaf either there are risks for potato products[2ég.

Totally planting depth and method of farminggil temperature and humidity around the tubeosvgron the
land has significant effect in this regard, thenping depth and soil conditions should be set.[20]

Tubers grown in deep, often causing the plant single stem and much lower density per unit argaaifiting is
done and the surface gland production out of tileasd the sun will destroy . Several factors cHach the depth of
planting potatoes which include seed quality, smisture and temperature[24].

Ezaazimi et al(2009) concluded during the testtpigrdepth of 7 cm of depth of sowing the seeddya non-tuber
, hon-seed tuber weight, tuber number and funatfooral significant difference had and increasdqrenance with
the highest yield of 24,552 kg per hectare tharmwthas depth. Because they increase performancedoging the
accelerating emergence, planting depth were ndted[9

Alimohammadi et al (2004) reported increasing planting depth of 5 cm to 20 m potato increasedniimber of
days from sowing to emergence meters of 15 cmiplguadepth and tuber yield was obtained. Potatoegeown in
dry soil when the gland is should be cultivatecatdepth where soil moisture is higher than. In waonditions
than cold conditions should be planted deep, nleause the surface temperature is higher [26].

Memarzadeh (1993) the experimental three aulayrkazand draga and planting depth examined sigmific
difference in the level and depth of planting ame g@ercent to five percent figure observed foritteraction of
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two factors, planting depth, and the figure for thenber of tuber do not show statistically sigrafit differences.
Also, compared to average yield figures showed digits of the number of draga and aula, kuzyma ifogmt

difference in the level of five percent. In dryls@nd soil test germination percentage with normalsture, and
soil saturated with moisture, size was measuretieiiuin dry soil moisture lost and most of the batisnay the
buds with normal moisture in the soil after plagtwas carried out and the soil around the rooth wiater to
produce buds and stems are earned [25].

Mortazavi beck and Aminpoor (2002) test showed the increase in planting depth (from 10 to 20 offrthe total
was significantly increased[20].

Haghani (1998) test of over 10 varieties of pofasnting depth of two 15 and 25 cm, depth 25 cms vegorted
superior. Planting depth and shoot in the heae lzamajor role in air[12]. So that the increas@lamting depth
(depending on crop conditions until about 20 cmhiedd and ultimately increasing the performanc23[s,

The results also indicated to the Central Provetuawvn withincreasing the planting depth of 15 cemsbf air and
increased performance And increase the plantinghdep25 cm and more, reducing the number of asteahs and
has the performance [3].

Alhgany Dizaky et al (2007) concluded in the tffdde depth of planting, number of tubers per plantéased, but
thyroid weight was increased with increasing plamtiepth.The highest tuber yield of four plantirgth (6, 12, 18
and 24 cm) at the depth of 18 cm, respectively[6].

Our aim is to determine the best depth for plantiug varieties Agria and Draga in order to achievaximum
production of seed tubers in North Khorasan .

MATERIALSAND METHODS

To determine the planting depth of seed potatortyletd and yield components of two cultivars Agaad Draga
curves response, a factorial experiment with tvatdies, factor in sowing depth first (depth of 18,adepth 15 cm
20 cm) Factor Two cultivars (Agria and Draga) imamdomized complete block design with three refibos.
2007-2008 agricultural crops in a field experimienYillage Meadows city functions Farvj. The loaati37 degrees
north latitude and 19 minutes And 58 degrees 7 tefaast With a height of 1131 meters above sed, llocated
in the North East province In clay loam soil wasidacted with pH =7.6.nearly ten years, accordintheoweather
station, city Farvj minimum temperature and maximemperature of -17.5 and 36.5 C °, average amaurghll of
260 mm and the number of frost days and a period2ff days Drought is 154 days from late May until
October. Ammonium phosphate fertilizer based on wmting 150 kg/ha and 75 kg/ha and 200 kg/haregu
fertilizer Klrvrptas in two stages, 100 kg/ha ariDlkg/ha at planting time as the road was usedrbdfowering.
Also at the time of planting, the tubers with adigide poison Bnvmyl disinfection And then, in ro®® cm apart
And 25 cm row spacing Plots of 10 m in length anth4ow And other agricultural operations, and car&s
required during the season. 10 m from each expetahenit at harvest time selection And counting tlumber of
stems per plant And after harvestTraits such asbeuraf tubers per plant per experimental unit, Theamtumor
weight,Gland and the total number of eyes in thd fen tested on data variance analysis performgedmpared
by Duncan's multiple range test was performed atléivel of five percent. Finally, to determine &weristics
associated with planting depth of the responseesuwere used And the correlation coefficients betweaits were
determined using SAS statistical software

RESULTSAND DISCUSSION

Results of variance analysis showed That the defhanting where probable of effect on the leskh percent,
there was significant difference in mean The regjon relationships showed total yield of the ptantdepth,
number of stems per plant, average tuber weighhbeu of tubers per plant and tuber eye on the bitiggiof a
significant level of linear and planting depth withkspect to the total number of tubers per pladtramber of eyes
in addition to significant tumor Linear model, quaiic model was significant at the one percentll®mber of
attributes and number of stems per plant and aeettidzer weight showed no significant difference Bilter traits
showed significant levels of a percent different® Tnteraction of cultivar and planting depth causeeans having
a total yield of the one percent level But othraits showed no significant difference. Resultyarfiance analysis
showed that the effect of planting depth in pergeabability of a significant difference existedfla 1).

A ccording to the Table (2) and Figure (1) conceph be The highest total yield of the three plantiepth,
planting 10 cm were produced. Increasing the plgndiepth of 10 cm total decreased performance.ilbeip the
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central province of the Abbasifar et al (1996) mpd With increasing planting depth increased tanib
performance And increasing the planting depth&@@ and More can reduce performance. In anoterament

in Mashhad Alhgany Dizaky et al (2007) concludedt tteducing the planting depth, number of tubenspgbant

increased[6].

The gland weight increased with increasing plantdepth.The tuber yield of four planting depth 18, 18 and 24
cm) at a depth of 18 cm, respectively. The expenia Alimohammadi et al (2004) reported. Incregsihe

planting depth of 5 cm to 20 cm potato increasednitimber of days from sowing to emergence of 15lamting

depth and tuber yield was obtained. The resulthisfstudy, other studies have also read Such aome will be
so as the depth of 10 cm depth for the Northehorsan seed production[4].

Arab (2011) compared the experimental Agria on rigat depht to twenty cm reported A ccording te[t.

Figure( 2) is inferred to be Relation to plantohgpth on potatoes as a function of the curve Ardstbpe of the
line is That for every centimeter increase in ptapdepth reduced the rate of 1183 kg.

The study also compared the performance of Ageamadre (28.10 tonnes per hectare) and superiogeDaa a
figure for the North Khorasan Haghani (1998) tdstver 10 varieties of potato planting depth of tilband 25 cm,
depth, 25 cm was reported superior[12]. Also hegorted in some references.The planting deptharhead and
stem have a major role in air so that the in@a@agplanting depth (depending on crop conditiammut 20 cm) of
head and ultimately increase the performance,[24B

Results to act in the central province also shiva increasing the planting depth of 15 cm, thmiper of stem
and air operations increased and increased pladépth to 25 cm - feet and more, reducing the nurobstems air
and yield has the [3].

Figure (5 and 6) with respect to planting depthpotato tubers per plant was a non-linear And thgekst gland in
depth 10 and 15 cultivar Agria were obtained. Fég(8 and 4) the relationship between planting ldepth an

average tumor weight was linear and the highesghtén the planting depth was 20 cm). The trait banof stems
per plant in the upper 10 cm of the stem had tghdst number of The number of stems per plantdsed with
increased planting depth The relationship betwdantipg depth and number of stems per plant wasced as
negative. Abbasifar et al the experiment(1996)plaamting depth of 5, 15, 25 and 35 cm depth otdbin stem
highest number reported, but in most experimengsddpth of 10 cm stem was achieved[3]. The ot heferences
also empheised that the appropriate depth[26].

The stems of both varieties were similar and atdept20 cm in most cultivar Agria gland was seerthia eyes
Perhaps the biggest cause more gland and the numatsereduced, Such as planting depth increasedpBua
smaller number of tuber gland weight increases.

The purpose of this experiment was to produce Beeder planting depth was 10 cm Because of the yigd and
number of tubers per plant and number of stemplaat was greater.

The average weight of tubers and tuber eye depth2@acm for Because the experiment weight and eurab
eyes is important in tumor So be careful if thettlép greater Total gland weight less but increased

Among the two varieties experiment varieties Agidasuggested. So for seed tuber production in Héont
Khorasan province depth of 10 varieties Agria avak$ good.

It was With increased planting depth, number ofnsteand tubers but reduced tumor weight increas®iilar
results have been obtained in other reference2(25According to the table (2) of the total numbégria 10 cm
planting depth, the average tumor weight in twaetaes Agria and Draga 20 cm depth were highesghieBut the
number of stems per plant varieties Agria and Diaghe upper 10 and 15 cm the highest numbeteofis are.

Abbasi Far et al (1996) The planting depth of 5, 15, 25 and 35 cm depth of 15 cm to 35 cm deptthes
significant In this test the depth of 10 cm andcB®of depth of 15 cm, respectively[3]. The expeniaéthree aula,
Kuzyma and Draga and planting depth was investijabait the interaction of these two factors shovmed
statistically significant difference [20].

As it can be seen maximum depth of 20 cm was cetréason is that with increased planting depthdeaseased
the number of stem And reducing the number of stérar is reduced Thus reducing the number of gfandtion
is decreased.
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Results in According to Table (3) The highest pesitorrelation between the number of stems partptaumber of
tubers per plant (r=0.85**)was obtained The highrelation between the number of other referencet) the
number of shoots produced gland has been rep@ktedni, 2004).

Correlation between the average weight of the ergland (r=0.72*)and the total number of tubers plkmnt
(r=0.67%)is also positive and significant at thevdk of five percent of the significant The increasinumber of
tubers per plant and average tuber weight and jnelegases will Breeding in these two parameteatriked to be a
particular focus. The highest negative correlatimiween the number of tubers with eyes on stalksitRlr=-
0.82*)and the significant tumor weight and numbétubers per plant (r=-0.60*) was shown in othreferences as
well as the relationship between the number ofdiaygland weight has been reported as negative [19]

Therefore in the production of seed tubers shoeldjiben to attribute the number of stems per plBetause the
increased number of stem Gland may also increasaumber Because the production of seed tubergubies is
The weight of the gland, the debate should be rmmtidiccording to the attribute Besides the increpaumber of
stems, number of eyes in the gland decreases Awat tuproductive as this product is used in ordebé The
number of eyes on tuber not seem to matter.

Table1- Quantitative analysisof variancein potato seed tubers

Mean of Squares

S.0.V df  number of eyes tub¢ number stem per plantaverage weight of tubernumber tuber per planttotal yield
block 2 0.077ns 2.344** 6.722ns 0.043ns 0.392ns
planting depth 2 8.436** 3.502** 100.389** 5.929** 3.147*
linear model 1 13.209** 7.002** 200.083** 10.267** 3.033*
quadratic model 1 3.662** 0.000ns 0.694ns 1.590** .268**
cultivar 1 7.119* 0.075ns 4.839ns 2.645** 3.042*
planting depthx cultivar 2 0.106ns 0.020ns 4.784ns 0.019ns 8.808**
Error 10 0.182 0.188 3.314 0.028 0.127

C.V% 6.52 12.99 3.44 2.22 1.29
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Figure 4: The average weight of planting depth on potato tubers

Flgure 3: Effect of planting depth on the average weight of tubersin

potato

ns,* and**=non significant, significant at 5% and 1% levels respectively.

Table 2 - Comparison of different levelsand varieties of planting depth on Quantitative charactics potato yield

Factor

total yield(tan/ha) number of eyes tube number stem per plant

number tuber per plant

planting depth

10 centimeter 28.488a 5.807b 4.111a 8.29a
15 centimeter 28.08b 5.899b 3.333b 8.00a
20 centimeter 27.48b 7.905a 2.583c 6.44b
cultivar

Draga 27.27b 5.908b 3.4.07a 7.196b
Akria 28.10a 7.166a 3.277a 7.963a

Means followed by similar lettersin each column are not significantly different at 5% probability level.
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Figure 6: Number of tubersper plant in relation to planting depth with Figure5: Effect of planting depth on tuber numbersin potato
the Potato plants

Table (3): correlation coefficient of the studied charactersin potato

total yield number tuber per plant averageweight of tuber number stem per plant number of eyestuber

total yield 1.00
number tuber per plant 0.67* 1.00
average weight of tuber 0.72* -0.60* 1.00
number stem per plant  0.25ns 0.85** 0.14 ns 1.00
number of eyestuber 0.14 ns -0.25 ns 0.26ns -0.82** 1.00

Means followed by similar lettersin each column are not significantly different at 5% probability level.
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