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ABSTRACT

In order to evaluate the yield and yield components on promising potato clones a field experiment was conducted in
Seed and Plant Improvement Institute of Karaj, Iran, in the summer of 2011. The study design was a randomized
complete block with four replications. Treatments include 11 new potato clones with three witnesses called Agria,
Lady Rosetta and Marfona. During growth and after harvest, average traits such as main stems per plant, number
of tubers per plant, single tuber weight, and yield per plant were measured. Analysis of variance showed a treatment
effect on all traits was significant at 1% level. Clone No. 397031-1, had the highest yield and Lady Rosetta variety
had the lowest yield compared with other varieties. The lowest and highest average number of main stems per plant,
related to Lady Rosetta and clone No. 397067-2. Lady Rosetta variety had the highest number of tube per plant and
clone No. 397067-2 had the lowest number of tubers per plant. The lowest and highest average tuber weight per
plant related to clone No. 397067-2 and Lady Rosetta variety respectively.

Keywords: potato, clone, yield, yield components

X

INTRODUCTION

The potato after wheat, rice, and corn has thedsghate of food production. Increasing potato pobidn,
considering the economic importance of potato tgpsy, and global population exceeds seven bilpenple, two
methods can be possible: 1- Increase the inteobityop cultivation that, in this limited area fexpansion there. 2-
Increased production per unit area using the oiasiof crop breeding is possible. One of the nagjricultural
products is potato and the amount of protein, btasarbohydrates and essential amino acids, visari minerals
are important in human nutrition [1]. The crop igwn in about 140 countries in world that More thHDO
countries are located in tropical and subtropicaha, but most production is concentrated in thgpezate regions
and in industrialized countries [14].The main oblijex of the breeding program is yield. Increaselant yield in
the past due to the gradual elimination of defeidible by experts and today the new criteria flestion are based
on principles of morphological and functional chaesistics associated with the plant. Variety ise aof the
effective factors on plant growth and developmenpotato that yields components of potato is hgalépendent
on it [2]. Yield increasing in each variety affébe genetic and natural structure of variety [7].

Rabie, et al (2008) in their research in ordedentify the effective traits on yield potato, irdteced the number of
stem as an effective trait potato’s yield. Duettoiiportance in improving yield in breeding pragsashould, be
considered compared other characters. With inargakie number of main stem, leaf area will incresse then the
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amount of light absorbed by vegetation is gredeie to this phenomena product, tuber going forveard crop will
be premature [19]. The results of the study, Busstal (2007) showed that increasing the numbesterh causes
reducing the size of potato tubers produced anchatély lead to reduced yield.

Tuber yield in potato affected by tubers produced gdant and the weight of each single tuber. Nundbeubers
produced per plant is 3 to 10 and each stem urmengr produces about three tubers. The number afsste
produced has high correlation, while there is aatigg relationship between the numbers of stemplaat, and the
number of tubers per plant there [4]. It seems thatnumber of tubers per plant, more than anythmginder
genetic control of variety is the number of maaictbrs in the growth and development of the patiadd is yield
and yield components are highly dependent to timtiever, this potential is controlled by plant amironmental
factors [5].

MATERIALS AND METHODS

This research carried out in Seed and Plant Impnewt Institute, in Alborz Province, the location 4B5° north
latitude and 57' , 50° east longitude and 1316 ovalsea level, in crop year 2011. The experimatdalgn was a
randomized complete block design with four replamas. Treatment consisted of 11 new clones withom@jimber:
39708211-, 396151-7, 397008-5, 397015-8, 396148B24008-2, 994001-4, 91-Domestic, 397031-1, 3961406
397067-2 selection of the project "preliminary enslon of quantitative and qualitative traits oftgo promising
clones" (Final Report 86.545) conducted by theitimst, along with three control cultivars (Agria,aMona and
Lady Rosetta respectively).

After soil testing and obtaining soil nutrients dséertilizer required 400 kg potassium sulphaté) Rg urea, 200
kg triple superphosphate, 50 kg manganese sulpbftdg zinc sulphate, 40 kg boric acid and 20 &gper
sulphate per hectare). Herbicides to control anmesds, when 20% of the tuber germinated use Senkitl
amount of 1 kg/ha after the dissolution rate ofylpkr ha in 400 liters of water was sprayed. Edohqonsisted of
two 6-meter line with 75 cm distance between rogistance between tubers was 25cm, and each of wesn
planted in 10 to 15 depths. The field was irriga¢e@ry 6 days, and then took a rainy method. Tragssured
included: total tuber yield, marketable tuber yjdlie average number of main stem, the average euaftiubers
per plant and average single tuber weight per planbrder to measure total yield, after maturégpd remove the
aerial organs, all of the tubers were harvestedtia@dresh weight was obtained. After removal & thmor in bad
shape, with soft rot and smaller than 35 mm thanhoaibe sold as part of the marketable yield, oéshem were
used to measure marketable yield. To measure timbewof tubers per plant at harvest time, four fgldrom each
plot were randomly selected, and then calculatenTio measurement of single tuber weight per plata) tuber
weighed and the weight recorded on the total nurobéubers per plant was divided into four. Therfplants in
each plot were randomly selected and the numbamaifi stems and average counts were recorded fdr eac
treatment. The analysis of variance on test datihcamparison to the middle of the Duncan test waafopmed at
the 5% level. The correlation coefficients betwéaits were determined using MSTAT-C statisticdhsare.

RESULTS AND DISCUSSION

The number of tubers per plant

According to the results of analysis of variance ttumber of tubers per plant (Table 1) was fouratwben the
numbers of tubers per plant clones, there wasfgigni difference at 1% level. The comparison tgfilable 2), the
maximum number of tubers per plant with an averay8.5 tubers per plant, related to Rosetta anddhest
number related to clone NO. 397067-2 with an awerafy 4.5 tubers per plant. Infenkow and Allen (1987
conducted experiments in 2 years on two varietiegsidVPiper and Désirée that found there were diffein each
plant between the numbers of tubers per plant. Watual (1990) examined a number of years on Recariéty in
some areas, and they found increasing in stemedadnsreased in tubers.

Weight of tubers per plant

According to the results of analysis of variantder weight per plant (Table 1) can be stated ttatweight of
tubers per plant clones, there was significantedéfice at 1% level. The comparison table (TableslX)wed the
highest and lowest average tumor weight of 2294hd per plant, respectively, related to clone B8x067-2 and
Lady Rosetta variety. Taghdiri and Gholami (2008pdound a significant difference at the 5% leiekyes of
tuber weight per plant between cultivars was evatlia
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The number of main stems per plant

The results of the analysis of variance of the nséém are shown in tablel. Treatment effect wasifgignt at the
1% level on this trait. According to the comparigable (Table 2), the maximum and minimum numbemafn

stem, with a mean of 5 and 2.5 in each plot reggdygt related to Lady Rosetta and clone No. 397R6lhfeknow
and Allen (1987) and Dehdar (2005) in their studgweed that between the varieties in eyes of thebmurof main
stem, there are significant differences. Laie (2008his results reported that the number of spemplant strongly
depends on the number of tubers per plant.

Total yield of tubers
Based on the results of the analysis of variarfidetal tuber yield (Table 1) were observed amdmgydlones, there
was significant difference at 1% level. The comgpami table (Table 2), showed that the maximum tgield of

tubers with 38/48 tons per hectare, correspondingjdne No. 397031-1, and the lowest total yieldulfers with
14.63 tons/ha, related to the Rosetta Lady.

Mortazavi, et al (2001) introduced Santé and Diamamieties, respectively, with the 22.9 and 22.84 yield.

Hossain and Ali (1999) after evaluated 11 cultivafrpotato introduced Arinda variety with yield &5 grams of
tubers per plant), as superior variety. Hosseinzade al (2004) in the past two years, accordingralysis of
variance and mean comparison of two years, intreddigures Almera, Satina, D79 and Maradona trsgigetively
had highest tuber yield. Parvizi (2007) in the y&ol middle latency figures, Marfona, Arinda, Ferekand Santé
and the late mid to late digit numbers Bellini, @abus, Jolyans, Satina and Timate introduced thiedst yield. H.
Hosseinzadeh and Hassanpanah (2001) during twe,Yiggures Sarnad, Condor, Desiree, Romano, AstBriaga

and Marfona that have higher yield than the avetatg¢ number of participants in the experimentevieatroduced.
Hosseinzadeh and Farrokhi (1996) in a three-yeper@xent to evaluate and compare the yield of Ifetres of

potato introduced Caesar and Cosmos that theyheaklighest yield.

Table 1. Variance analysis of experimental treatmes' effects on studied traits

Means of squares
Number of tubers Average weight of single | Average number of main Total yield of Marketable
S.0.vV df .
per plant tuber per plant stems per plant tubers tubers yield
Block 3 0/405 602/388 1/627 28/003* 28/081*
Treatment| 13 6/577 11016/817 1/925° 382/024 381/837
Error 39 0/815 492/249 0.451 31/513 13/891
Total 55 - - - - -
C.V (%) - 13/37 18/88 16/67 12/79 13/35
** and ™ significant1% and not significant, respectively
Table 2. Effects and mean comparisons (simple eft¢of experimental treatments for assessed traits
Means
Treatment Number of tubers Average weight of single Average number of Total yield of Marketable tubers
per plant tuber per plant (gram) main stems per plant tubers (t.ha®) yield (t.ha™)
3970811 71759 73/1° 4/43* 23/07%" 22/3¢%"
396151-7 5/50°" 198/3* 3/685“ 39/48 38/90
397008-5 5/25" 145/ 3/070° 20/10™ 19/53"
397015-8 6/25° 148/5° 47165 36/94° 36/75°
396140-4 8/00™ 61/88 4/465" 20/99" 19/72"
Marfone 8/25" 58/78 4/60%* 17/64" 16/77"
39700¢2 6/7=" 100/ 4/40¢* 25/3¢%0 24/5£0
994001-4 6/00°° 169/4° 4/09Z° 40/62 39/43
91-Internal 5/75% 148/7° 3/748% 30/79° 29/44°
397031-1 7125 125/6° 3/303% 48/38 47/43
Lady Rosetta 8/75% 47/29 5/177F 14/63 13/89
39614(-6 8/0C™ 81/1¢® 41477 32/3% 31/4%
39706-2 4/5C" 204/€ 2/54E 26/31 26/12
Agria 6/50" 8216 4/215% 25/85° 24/657
Any two means sharing a common letter not differ significantly from each other at 5% probability.
Marketable tuber yield

The results of the analysis of variance are showrketable tuber yield (Table 1). Treatment efféghificant at
1% level on the yield of marketable tubers. The meamparison of yield of marketable tubers (Tahld&s been
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determined. Maximum amount of marketable tuberdyieith 47.43 tons/ha, was obtained from clone NGY.(81-
1. In addition, minimum amount of marketable tupietd with 13.89 tons/ha obtained from Lady RoseRafi and
Darabi (2007) based on combined analysis of theywar trial results introduced, Santé variety withximum
yield marketable tubers.
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