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ABSTRACT

To investigate the possibility of winter lentil grown under rain fed conditions and Comparison with conventional
planting (spring) and determine the appropriate seeding density in each planting seasons this research in the city of
Khorramabad 2008-2009 was administered. Experiment with two planting seasons (winter and spring) and seed
density at five levels (200, 250, 300, 350 and 400 seeds per square meter), which were evaluated of factorial in a
randomized complete block design with four replications. Trait measured were two seeds pod, single seedpods,
total seed per unit area, seed yield, biological yield, harvest index(HI). Analysis of variance showed that the effect of
planting date was significant on all traits. Seed yield, biological yield, harvest index, and number of seeds per unit
area in autumn sowing were significantly higher than spring planting. The effect of planting density was significant
on seed yield, seed number per unit area single seed pod. The maximum seed yield with 1600 kg/ha related to winter
planting. Treatment of 350 seeds per square meter had the highest seed yield (1575 kg/ha).
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INTRODUCTION

Grain legumes such as lentils are the major soofgotein in human’s food and animal nutrition thglays an
important role in soil fertility, reduce the spreaidweeds, diseases and pests in alternation wai [d.2].lentil need
a little water so in most dry lands with chickpeatead of fallow being in cereals rotation. Alsithvthe ability to
fix, atmospheric nitrogen in soil fertility can luseful for growing crops next year [4]. Dry foliagéthis plant is
one of the values of livestock in dry years [20].general, reason of low lentil yield is poor cropnagement and
low yield potential of local populations. One oktmost important factors crop management is inorgaffective
rainfall for crop [2]. On the other hand, plant diyis one of the important crop factors affectihg yield, which is
influenced by cultivar and climate. To achieve highrformance, optimum plant density is a preretpiisi
[5].Planting date has a significant impact on #mil yield.

Because of changing, environmental conditions leaéncounter the plants in different stages of tptgnwith
different planting dates. As expected, the optimkinting date is different native in different Iticm and
sometimes varies from genotype to genotype [4]feleht studies indicate the superiority of the winplanting
against spring planting [20].

Chengsy and Miller (2003) in investigation of thétivation of winter and spring lentil showed. Qui was grown
at 13 and 30 September toward April 11 increased sgeld respectively, 68 and 34 percent. Furtheemthe
biological yield and follow the forage productiandlso higher.
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Turk et al. (2003) reported that the number of ppeisplant decreased with delay in planting. MUgd@ showed
that winter planting lentils can increase yieldt8@B0 percent. Winter planting of lentils causes ptant in feature
growing season establishment faster, overcome #edsvand the chance of plant to use stored sostumnei
increases. On the other hand, due to plant grotaties ahead, potential evapotranspiration is Fegshermore, the
earlier harvesting and non-encounter with high terafure in the end of growing season and its drbisgbausing
high water use efficiency. Thus, the plant is walbpted to drought. Alternatively, it runs away aweéntually
yields per unit of water increases [20].

Mishra et al (1996) and Turk et al (2003) also regub that the number of pods per plant decreas#d delay in
planting. Considering the fundamental role of reseunanagement in rain fed agriculture, particultiie planting
date and plant density. This study is aimed. Sotretegies to achieve higher yield through inveségthe
possibility of changing to spring planting in toetlfall plantingand appropriate seed density fords@achsaran
variety of lentil in the city of Khorramabad inthospring and autumn planting.

METERIALS AND METHODS

The experiment was conducted in the city of Khoabad 2008-2009 Khorramabad, in latitude 33 degBfes
minutes North and longitude 48 degrees and 18 méneast of the Greenwich meridian is located. Andhéight

from sea level is 1175 meters. Average annualaHiisf520 mm, according to the 35 year old.

For measure, some parameters of the soil, soil kesmyere taken to laboratory measurements and péeasnare

described in the tablel.

Tablel: Soil characteristics of the experimentalite

Depth | B(PPM) | Cu(PPM) | Zn(PPM) | Mn(PPM) | Fe(PPM) | C(PPM) | Ka(PPM) | P(PPM) | N% | Sand%
0-30 0.15 1.25 05 2.7 3.7 1.05 320 76 |o014| 12

Silt% | Clay% Soil Texture T.N.V% EC PH
50 38 Si.CL.L 34 0.58 7.7

In this study the effect of tow factor, plantingtele and plant densities in a factorial randomizechmgete block
design in four replications were evaluated. Thediacinclude

A - Planting season in tow levels, autumn and gprin
B - Seed density in five levels: 200 (d1), 250 (d200 (d3), 350 (d4) and 400 (d5) seeds per sqoeater,
respectively.

Each plot size was 4 x 1 mm and the distance betw@es was 25cm. Moldboard plow done in the faléathe
first effective rain and then leveling and doubiseddone disrupt before disking , 50kg/ha net phosjps 20 kg/ha
nitrate were added to the soil. Samples were rusach box plot with 0.25%0.5 to evaluate yield comgnts and
Area 1.5m for the seed yield harvested.

To determine the biological yield and grain yiefdwo middle rows of each plot by removing 0.5 mrgia of each
plot was harvested. Data analysis was performedgutiie statistical software MSTATC. In this studgean
comparison was done by Duncan at 5% level.

RESULTS AND DISCUSSION

The number two seed pods

Effect of planting dates on number at two seedpmelsunit area was highly significant (Table 2). tBat the
number two seedpods in fall planting (1184.4 poeisgguare meter) were more and lower in the septamting
date, (297.6 pod per square meter). It seems iserie number of pods in the first planting date ttuprolonged
growth period and increase plant biomass that teagreater allocation of assimilates to pods andag more
consistency. Aggrawal et al (1984) were reportednihmber of two seedpods per plant is most varighieamong
the yield components and stated number of seedsqoedepending on the situation of pod in plant.

The number single seed pods

Pods are one of the main components that are \féegtige on yield. Effect of planting dates on nuntone
seedpods was significant at the 1% level probghliable 2). The highest and lowest number singkdpod per
square meter, obtained respectively, from fall fien(3257 pods per square meter) and spring pigr{fi451 pods
per square meter) (Table 2). It seems that dubedaing period of growth in autumn sowing, the nembf stems
per plant increased and with increasing reprodagtieriod has increased the number of pods per Jteenresults
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with the results of other researchers PezeshkpaliVbusavi (2007), Singh et al, 1997, Moussavi Badeshkpour
(2006) are consistent. Effect of plant density amber of single seedpods per unit area was significThe highest
number of pods per unit area obtained from 350sspedsquare meter. Interaction of planting ddemtglensity on
seedpods per unit area at 1% level probability sigisificant (Table 2).

Number of seeds per unit area

Effect of planting date on seeds per unit area sigsificant (Table 2). So that the first plantin§3® seeds per
square meter and in the second planting, 2046 dsg@® square meter obtained respectively. Delgjainting was
reduced 63.7% the number of seeds per square nieteeems that delayed planting due to encounter th
reproductive growth with the higher temperatureciration is less than the number of flowers and leéd to a
reduction in the number of seeds per plant (Pepestdnd Mousavi, 2007).

Mishra et al (1996) and Turk et al (2003) also regmbthat the delay in planting reduced numbereefls per plant.
There was no significant effect of density on thienber of seeds per unit area. Interaction of ptantiate and plant
density on seed number per unit area was signtfiddre highest number of grains per unit area abthifrom the
first planting date and plant density of 350 sqeelssquare meter.

Seed yield

Effect of planting date on seed yield was significd ate planting and drought stress in grainrfilistage reduced
seed vyield. Increase in temperature reduce sdadfpperiod is reduced. This leads to a reductioiséed weight.
Seed yield of lentil Gachsaran variety was verysgae into different planting dates. The resultshwesults of

Pezeshkpor et al (2003) based on yield loss dwdelay in planting date are consistent. Pezeshkpal €003)

reported that the cause of this increase are loagigg period, water supply, increased leaf arelex) leaf area
duration and absorbed photo synthetically actiwdiation in the reproductive period and increasedewase

efficiency. There was significant difference betwédgatments amount of seed. The highest seed 34318 kg/ha,

related to 300 seeds per square meter. There wagnificant effect between interaction effectsptdnting date

and amount of seed (Table 2).

Biological yield

Effect of planting date on biological yield at plolegical maturity was significant (Table 2). Indition, dry matter
accumulation was reduced with delay in plantinged&eems to high temperature stress at later stiggswth,
with shorter period of LAD in the second plantingtel the plant has produced a critical conditiod arth
increasing temperature due to delay in planting, datter accumulation decreased to 43%. With irgingain
density, the biological yield at first increasedidhen decreased.

Harvest index (HI)

Effect of planting date on harvest index was sigaift (Table 2).The highest HI obtained from thstfiplanting
date (36.3%) and in the second planting (32.5%)adowest. Research has shown that delayed ptpdtite cause
increased in harvest index and the reason is esptmsdiigh temperatures and then decrease in végetahd
reproductive growth of the plant (goldani and Remwaogadam, 2004). There was no significant diffeeen
between different densities. But with a higher dgrthan optimal harvest index decreased. At dasshigher than
optimal, there is competition between plants. Ichscircumstances, due to the reduced contributi@ssimilates to
seed production (source) decreases followed byothieharvest index. Interaction between plantingedatd plant
density on harvest index was not significant (Tale

Table 2 - Analysis of variance for traits measured

HI Seed yield | Biological yield | Seeds per unit area| single seed podg two seed pods| df S.0.V
75.9™ 108473.9° 2290509.8 3257542.9 1574812.3 84285.8" 3 Replication
139.6 " | 5023265.6 79261956 128450560~ 32630809.6 7799654 1 | Planting date(a)
15.7" | 572484.3"" 1516647.7 938051.4 693287.4" 47172™ 4 Density(b)
28.2™ 68656.2" 182274.6* 1478963 1248016.6" 111498.4* 4 axb

25.6 79967 530465 397113 278937 1275915 | 27 Error
14.71 22.7 18.2 16.42 22.4 28.14 ) CcVv

REFERENCES

[1] Aggrawal, P.K., R. chopra, and S.K. Sinth884 changes in leaf water potential in relation tovgth and
drymatter production. In: the chickpea (Eds. Saxéh&, and K.B. singh1987 C.A.B. International, pp. 168-169.
[2] Anon.1999..annual report fA998 Germplasm Program Legumes. International Centefdoicultural

Research in Dry Areas.aleppo,Syria.255pp.

[3] Auld, D. L., crock, J. E., Bettis., and kephdtt D. 1988 Agron. J. 80: 909-914.

49
Scholars Research Library



Iman Azadi et al Annals of Biological Research, 2013, 4 (2):47-50

[4] Bagheri, AS., M. And the pot. Hassanzadeh. 13B§. Agronomy of lentils. Publications Mashhadiugrsity
Jihad. 248 p.

[5] Coffee, m., AS. Ganjali, or. Military and f. 8hatmadari. 1,379. Climate and crop yield. Puliies Mashhad
University Jihad. 37 p.

[6] Chengci,P.and P.MilleR003 Winter pea and lentil seeding date and seedindv&l traitsm MSU University
News,August 12003

[7] Fallah, S.., C. Ahsanzadh and CE. Jourh884 Journal of Agricultural Science. 36: 719-731.

[8] Goldani -M. And Rezvanymoqadarh983 Journal of Agricultural Research, Volume 2, Number 2. Pp. 229-
239.

[9] Leport, L., N. C. Turner, R. J. French, M. Daf, R. Duda, S. L. Davies, D. Tennant, and K.H.Sldique.
1999 European. J. Aron. 11:279-291.

[10] Majnoon Hosseini, N.., N., M., K.. Sheepskin, Znyaly hospice1982 Journal of Agricultural Science.
Volume 34, Issue 4, 111-119.

[11] Mishra, J. S., V. P. sing, and V. M. Bhma&896 Lens Newsletter 23 (1,2): 18-23.

[12] Miguele ,Z.,Farde,M.M.and valenciano,2805 New Zeeland Journal of Crop and Horticulture Science,
33,367-371.

[13] Mousavi, SA. Ste. And c. Pezeshkpb®85 Journal of Agricultural Research. Volume 4, Issue 1 - pp 141-154.
[14] Muehl bauer, F.2002 Winter Legumes for direct seeding system. Wagbimgtate university, Pullman.

[15] Pezeshkpor, c., Or. Military and. H. Sabaghpand AS. Ahmadvandl982 Journal - Retail drought and
agricultural drought, No. 9, pp. 30-33.

[16] Pezeshkpor, P. and S. Ste. Mousai®86 Journal of Agricultural Science, Volume 38-1 No. 1, pp. 181-192.
[17] Qorbanzadeh, M.. And M. Nasifi384 Journal of Agricultural Science 15. Pp. 145-161.

[18] Rahman, A., M. Tawaha and M. A. Tug002 Pakistan Journal of Biological sciences 5(5):531-532.

[19] Sexena, M.@993 The challenge of developing biotic and abiotiees$ resistance in cool seasoun food
legumes In: Breeding for stress tolerance in cealssn food legumes. (Eds. Singh, K.B., and M.C.&ax@hn
willy & sons, NewYork, Ny.PP. 3-14.

[20] Sarker, A.,N. Aydin, A. Aydogan, S.H. SabaghpoH. vetate, I. kusmenoglu and W.Evski2802 winter
Lentils Prowise improved nutrition and in come irst Asian high lands. Caravan 16. Internation cefae
Agricultural Research in the Dry Areas (ICARDA).

[21] Singh, K. B., malhotra, R. S., saxena, M.dhd Bejiga, G1997 Agron. J. 89: 112-118.

[22]Turk, M.A.,A.M. Tawaha and. M.K.J. EL-shatna@&D03 J.Agron. and crop SCI:189:1-6.

50
Scholars Research Library



