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ABSTRACT

The effect of different concentrations of Potassium Humate organic matter was investigated on yield and yield
components of five potato varieties as a second crop after barley harvest in Ardabil region, northwest Iran.
Experiment was carried out as split plot based on a randomized complete block design with three replications
during 2010 and 2011 growing seasons. Potassium Humate was considered as the main factor at three levels (O,
250 and 300 mL.ha™ in 300 liter water) and six potato varieties including Agria, Savalan, Kaizer, Markiz and Lota
were allocated to subplots. Traits including plant height, number of stems, number and weight of tubers per plant,
total tuber yield and marketable tuber yield were measured during growing season and after harvesting. Results
revealed significant effect of potassium Humate, variety and interaction of potassum Humate and variety on the
studied traits. Savalan and Agria produced the most stem numbers per plant when 300 mL.ha™* Potassium Humate
was used. Kaizer and Agria also produced higher plants, whereas the shortest ones were observed in Markiz.
Application of 250 and 300 mL.ha™ Potassium Humate increased plant height significantly. It also led to an
increment of 24.8 g tuber weight per plant in average. The highest tuber number per plant was produced by Lota
and Savalan at 250 and 300 mL.ha™* Potassium Humate application rate. Lota produced the highest tuber weight
per plant, total yield and marketable tuber yield when 250 mL.ha™ Potassium Humate was applied. In conclution,
planting Lota as a second crop after barley harvest with application of 250 mL.ha™ Potassium Humate could be
recommended in Ardabil region climatic condition.
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INTRODUCTION

Cultivation of the potato as a second crop aftelelyeharvest is important in Ardabil region, norist of Iran, due
to its suitable soil and climatic condition, lorgin growth period, for growing potato. According Majnoon

Hosseini (1996), planting a proper second cropotation with the first one has beneficial effectsl aeduces soil
erosion in some areas. He also stated that if Gondiallow, second cropping is efficient for famae@conomically
and it increases their incomes as well as natiocaime®.

Nassiri (2008) planted potato, cabbage, canolajecldettuce, garlic, beans and peas as second afber rice
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harvest and concluded that planting of all aboventineed crops has an important role in reducing pests
without any soil fertility reduction. According tdassan Pana& al. (2007) pigweedAmaranthus retroflexus L.
and lambsquarter§henopodium album cause serious problems in spring potato croppingrdabil region duo to
their intense competition with potato during itggetative growth. They also are problem making itafmharvest
in the late summer. They reported that plantingafmoi{cv. Santeh) as a second crop after other areghsced
production cost through suppressing weed growthawit implementation of weed management stratégiékhey
also pointed that second cropping of Santeh pataitivar was beneficial because plants escaped frilsew and
Colorado beetld, eptinotarsa decemlineata L. (Col.: Chrysomelidae) and they also producéatinely healthy seed
tubers duo to low activity of virus carrier insedite aphids. In planting potato as a second cropridabil plain,
synchronization of potato plant's growth and tuleemation with appropriate climate (short days éomy nights)
was considered as the main reason for physiologiealirity of early autumn harvested tubErs

Potato is one of the most sensitive crops to martriand drought stress due to its low volume rgstesm, and so it
requires high amounts of fertilizers to produceseemble yield. Potato has relatively high potassium requirement
in comparison to other vegetables, and so potassamntaining fertilizers should be applied in potf&dds for high
yield production. Adequate potassium fertilizer lagggion can be useful because it makes potatatplatapted to
the environmental stresses and may lead to inalgaséstance of potato to some pésts

Application of organic fertilizers is taken intoregideration all over the world during the last tdecades, because
of its importance in food safety and environmehiédlth. Organic fertilizers contain components tteat increase
product quality, plant tolerance to disease andspasd environmental stresses such as heat, cdldirmught as
well as root system developmentOrganic fertilizers are obtained from plant amiteal materials decomposition
which are relatively stable and their applicati@n cause better plant nutrition and soil fertilityprovement as
well as a reduced water requirement of plahts

Potassium Humate is considered as an organicifertillt contains 5% nitrogen, 2.8% phosphorus, H#&assium
and some micronutrients including molybdenum, copménc, cobalt and magnesiufh Potassium Humate
increases product quality and plant tolerance oaight stress, salinity, heat, cold, disease ant pés'®

Application of Potassium Humate increased potaberuyield*® ¥ mean mini- tuber size and weight, and mini-
tuber number per plarit It also reduced potato seedlings transfer timenftaboratory to greenhouse under water
stress condition,

The present study was carried out to investigateeffect of different concentrations of Potassiuontate on yield
and yield components of five potato varieties as@nd crop after barley harvest in Ardabil region.

MATERIALSAND METHODS

Experiment was carried out as split plot based camdomized complete block design with three repilbms during
2010 and 2011 growing seasons in Ardabil regiomhmgest Iran. Potassium Humate was consideredeastin

factor at three levels (0, 250 and 300 mL-a 300 liter water) and five potato varieties imiing Agria, Savalan,
Kaizer, Markiz and Lota were allocated to subplBignts in the control treatment were treated wvitl water.

Potato was planted after barley harvest of 1fly. Before the experiment, chemical and physitalracteristics of
soil were measured. Phosphate fertilizer was apptiehe amount of 150 kg.hat two times (50% at planting time
and 50% at tuber formation stage). 250 kd.hirogen fertilizer was also applied at three 8nf25% at planting,
50% at plant emergence and 25% immediately aftbertdormation stages). Besides, 300 kg.iRotassium
fertilizers were also applied at planting time, dzhsn the soil test results.

Operations such as weeding and pest and diseas®lcarere done uniformly in all plots, if hecessaBuring
growth period and after harvest, 10 plants werecsetl randomly in each plot to measure the trdifdamt height,
number of stems per plant, number and weight ofrsiper plant. Besides, total tubers of plots weigrand total
tuber yield and marketable tuber yield were catadafter harvest.

SAS software was used for variance analysis by Gitbtedure and means were compared by Duncan’spléult
Range Test.
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RESULTS

Analysis of variance results showed that the effeétPotassium Humate, variety and interactionceffef variety
and Potassium Humate were significant on the stiulégts at 5% of probability level.

Number of stems per plant

Savalan and Agria produced the most main stemplpat and the least number of stems per plant Wwasrged in
Satina and Lota. In total, Savalan and Agria predute highest number of main stems per plant v@0&nmL. ha
! Potassium Humate was applied (Figure 1).

Plant height

Figure (2) represents plant height of the potatdetias planted after barley harvest as affectedPbyassium
Humate. Based on the results, the maximum plaghheias belong to Kaizer and Agria, whereas Mapk&duced
the shortest plants. Agria and Kaizer producedhdrigplants when 250 and 300 mL'hBotassium Humate were
applied.

Number of tubers per plant

There was no significant difference among Potasdilumate levels in tuber number per plant. The lghember
of tubers per plant was observed in Lota and Savagieties when 250 and 300 mL’hBotassium Humate were
applied.

54 4 70 -
E 52 60
s —
E»_ 5 4 E 50 -
£ 40| 5 4
K 2 30
G 464 z
2 = 20 1
E 44 1 10 A
2
4.2 T T T T 1 0 T T T T
Agria Savalan Lota Markiz Kaizer Agria Savalan Lota Markiz Kaizer
variety variety
Figure 1. Number of stemsper plant in the studied potato Figure 2. Plant height of the studied potato varieties
varieties

Tuber weight per plant

Lota and Kaizer varieties produced higher tubemgivein cultivation after barley harvest (Figure Bpplication of
Potassium Humate on Lota variety increased itsrtulgéght per plant up to 24.8 gram. Maximum tubeight per
plant was obtained by planting Lota with 250 m[*H2otassium Humate application rate. However, thexe no
significant difference between control and 300 nal*.Rotassium Humate treatments in this trait.
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Figure 3. Tuber weight per plant in the studied potato varieties
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Total tuber yield and marketable tuber yield
Tuber yield was higher in Lota than the other stddiotato varieties (Figures 4 and 5). The higtweat tuber yield
and marketable tuber yield traits were obtaineglapting Lota as 250 mL.HaPotassium Humate was applied.

Potassium Humate application increased total andketeble tuber yield of the studied potato varietie
comparison to the control (Fig. 6, 7). As showrFigures (6) and (7), 250 mL.h&otassium Humate was more
effective than 300 mL.ha so that it resulted in the highest values fohliotal and marketable tuber yields.
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Figure 4. Total tuber yield of the studied potato varieties Figure 5. Marketable tuber yield of the studied potato varieties
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Figure6. Total tuber yield of potato varietiesat different Potassum Figure 7. Marketabletuber yield of potato varietiesat different
Humate levels Potassium Humate levels

DISCUSSION

According to results of the present study, planfiogato as a second crop after barley harvest thilise reduced
tuber yield up to three tons per hectare in consparito spring cultivation. Jones and Allen (1989wged that
planting date waseffective on potato performance through its effectdeaf area index and the amount of radiation
absorbed by plants. Acosta-Gallegesal. (1996) also showed that potato tuber yield washdrigin spring
cultivation, because plants grew and tubers forined suitable climatic condition. According to thethe most
suitable temperatures for potato planting and tené&rgement are 10-15and 20-30° %, respectively.

Although potato yield was reduced a little in comg@n to its planting in spring, results of theg@et study were in
consistent with findings of other researches angtaked the possibility of planting potato varietefter barley
harvest in Ardabil region. In order to increaserfars’ income in second cropping, planting Lota vétplication
rate of 250 mL.ha Potassium Humate was recommended. Nassiri (20%6) reported higher performance of
Savalan and Lota potato varieties in spring culiiveand second cropping. Hassan Pagtadh. (2008) reported 35
tons per hectare potato tuber yield for Santehetsain the second cropping of potato. Hassan Panhah (2009)
also showed the possibility of planting Savalanapmtvariety as a second crop in Ardabil region. gkding to
Hassan Panah (2010) Agria and Savalan varietiedupeal the highest total tuber yield in second drapp
Different results for performance of potato vasstimay pertain to differences between the studigdatc
conditions.

In the present study, application of Potassium Henvacreased both total tuber yield and marketaliber yield
traits that were consistent with results of otresearchers. Results of a research showed thatreedichent with
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Potassium Humate before potato planting and alssysp it at the germination stage created stramg system for
the plant’. Potato tubers treated with Potassium Humate bgftanting and spraying it on sprouts increased roo
system volume and so caused an increment of up%oia tuber yield'. The potato tubers treated with a solution of
0.01% and 0.02% Potassium Humate for 24 hours éefowing, increased yield up to 23%, improved dqualf
produced tubers and reduced nitrate accumulatidnbiars from 47 mg to 18.5 mg per hectardpplication of
Potassium Humate solution before sprouting incebasstato yield®. Potassium Humate application increased
potato tuber yield and number and weight of tulpersplant under water stress conditiof. It also reduced nitrate
accumulation in the tubet§
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