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ABSTRACT

To investigate the effect of sowing date and manure fertilizers on morphological traits of indian mustard (Brasica
juncea L.) , an experiment was carried out at the field experiment of ghazvin, iran. A factorial experiment based on
randomized complete blocks design (RCBD) with three replications was followed in the study. Results represented
that morpholological traits were significantly affected by different sowi n% dates and manure fertilizers. the highest
and lowest plant height was gained by sowing date of 1" October and 1™ November. sowing date of 11" October,
21" October and 1™ November decreased 20.26%, 40.53% and 60.98% on plant height in compare with sowing
date of 1™ October. maximum and the lowest branch number was gained by application of 45 ton/ha manure
fertilizer and non-application of manure fertilizer treatment. utilization of 15 ton/ha, 30 ton/ha and 45 ton/ha
manure fertilizersincreased 11.65%, 19.74% and 24.91% on branch number in compare with control. Sowing date
of 11™ October, 21" October and 1" November decreased 18.31%, 36.37% and 55.57% on stem diameter in
compare with sowing date of 1" October. Means comparison of interaction between sowing date and manure
fertilizer treatment represented that in sowing date of 1" October, application of 30 ton/ha and 45 ton/ha manure
fertilizer had similar effect on pod length however maximum of pod length was obtained by sowing date of 1™
October together with application of 45 ton/ha manure fertilizer. the lowest pod length was witnessed by sowing
date of 1" November and non-application of manure fertilizer.

Keywords: indian mustardsowing date, manure fertilizer, morphological sait

INTRODUCTION

Rapeseed and mustard belong to Cruciferae famdygemusBrassica. Rapeseed is locally called as sarson, toria,
yellow toria, whereas,. Though, rapeseed and ndistalong to the same family and genus, they difii¢h respect

to their plant characteristics. Rapeseed is a lsedas annual plant. The height of the plant rahgéseen 45 and
150 cm. The stems are generally covered with a va@posit. Plants are easily distinguished from amds{rai)
plants by the character of leaves. In rapeseedes¢eare borne sessile and are glabrous and hdieylolver part of
the blade (lamina) grasps the stalk partially ompletely. Fruits are thicker than those of mustaged) and are

4039
Scholars Research Library



Mohsen Tarighaleslami et al Annals of Biological Research, 2012, 3 (8):4039-4044

laterally compressed with a beak one third to béltheir length. Seeds are either yellow or browthw smooth
seed coat. Mustard is cultivated in mostly undangerate climates. It is also grown in certain itapand
subtropical regions as a cold weather crop. Indiarstard Brassica juncea L.) reported to tolerate annual
precipitation of 500 to 4200 mm, annual temperatfré to 27 C, and pH of 4.3 to 8.3. Rapeseed-mustard follows
C3 pathway for carbon assimilation. Therefore a lefficient photosynthetic response at 15€2f@mperature. At
this temperature the plant achieve maximum CO2 angd range which declines thereafter. For sucdessfu
production of crop many factors, such as, qualggds weed control, proper fertilization, irrigatiomethod of
sowing, optimum sowing time, seed rate, and timbasfest are indispensable. Yield decreases praigeds with
the delay in planting from optimum time of sowir@ahe, 1949). Environmental factors greatly afféahpgrowth
and yield. Sowing date is an important determir@ntrop yield. Sowing date depends on the onsefigfificant
rainfall, temperature and humidity of a region. Basing crop yield in delayed sowing date has lveparted by
many workers (Kohn & Storrier, 1970, Doly & Marazdl 1974; Degenhardt & Kondra, 1981; McDoneldil.,
1983). Organic soil amendments, such as legumengremures, cover crops, animal manures, and cos)pargt
fundamental components of low-external-input cragpsystems that may also be valuable for weed neanegt
(Liebman and Davis 2000). Traditionally, one of thest common uses of organic soil amendments hexs & a
means of increasing soil fertility and improvinglgghysical characteristics (Pieters 1927). Feadifion increases
total biomass production in the field, and that caour as either increased crop or weed biomasmithr. Many
weed species are more effective than crops in dagtuutrients added as fertilizers (Blackshaw let2803;
DiTomaso 1995), so addition of fertilizer can somet reduce crop yield if it increases weed groatiu
competition more than it increases crop growth.ti@nother hand, in some situations crops can be efficient in
taking up fertilizers than weeds (Dhima and Eleftherinos 2001; Jgrnsgard et al. 1996). . the aiitisis research
were assessment of relationships among morpholdg&ts and application of different levels of nume fertilizer
in different sowing date

MATERIAL AND METHODS

This experiment was carried out in 2009-2010 atfiblel experiment of ghazvin (36°18'N and 49°571314
elevation). The pH of soil field experiment was Wih sandy loam texture ,physical and chemicalpprties of
soil in experimental field were presented in ( éalb). Experiment was conducted in factorial withimandomized
complete block design with three replications. Smnilate in 4 levels included™ October, 11 October, 21
October and "I November together with 4 level of manure fertitizeon-application, utilization of 15 ton/ha, 30
ton/ha and 45 ton/ha manure fertilizer was condlatethis experiment. Seeds were sown at depth tof 8 cm.
weed control was conducted during growing seasdiropgferations were done regularly during the grayaeason.
Morphological characteristics including plant hdjghranch number, stem diameter, pod length, sesgndod
length and primary pod length were determined. Rataysis was done by using SAS .The ANOVA test used
to determine significant §9.01 or p0.05) treatment effect and Duncan Multiple RangestT® determine
significant difference between individual means.

RESULTSAND DISCUSSION

Plant height

Results indicated that plant height was signifiaaffected by sowing dates and manure fertilizelsteraction
between treatments had significant effect on thospological trait (table 2). means comparisorblé&) indicated
that the highest and lowest plant height was ghinesowing date of1October and "L November. sowing date of
11" October, 21 October and "I November decreased 20.26%, 40.53% and 60.98%aom fpeight in compare
with sowing date of "I October. means comparison (table 3) representatitiere was significant difference
between application of manure fertilizers on plaetght. Maximum and the lowest plant height wasaivigd by
utilization of 45 ton/ha and non-application of raem fertilizer treatments. Utilization of 45 ton/H20 ton/ha and
15 ton/ha manure fertilizers increased 33.52%, &%.4nd 17.69% on plant height in compare with ar{inon-
application of manure fertilizer) (table 3). Meanemparison of Interaction between application ofnuore
fertilizers and sowing date (table 4) showed tlatdwver application of 30 ton/ha and 45 ton /ha madertilizers
had similar effect on plant height in the first siogvdate ( ' October ) but the highest plant height was obthimg
utilization of 45 ton/ha manure fertilizer in sowimlate of I' October . the lowest plant height was witnessed i
sowing date of 1 November and non-application of manure fertilizeatment (table 4).In Bathinda (Punjab),
Butter and Aulakh (1999) conducted a field experitrend reported that plant height was higher withyesowing

of 25th October. In Jodhpur, Raj Singhal. (2001) observed that crop sown on October secorek wecorded
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significantly higher plant height (188 cm) as comgghto November first week (17 cm). Khichetral. (2000)
reported that greater plant height was recordeh f26th October sowing (185 cm). In Faizabad (UReadesh),
Singh and Singh (2002) conducted a field experingemfgested that higher plant height recorded witioker
sowing as compared to 2®ctober, 13th November and 28th November sowind.udhiana, Angrej Singht al.
(2002) conducted a experiment in sandy loam sall guoted that early sowing on 10th and'Zctober recorded
higher plant height as compared with 20th Novenatmgl 10th December sowings.

Branch number

(Table 2) represented that different level of mantertilizers and sowing date had significant dffen branch
number however interaction between application ahuane fertilizer and sowing date wasn't significaatcording
to means comparison of sowing date treatmenttable(3) , the highest and lowest branch numberoltained by
sowing date of f November and™ October and sowing dates of"™LDctober, 21 October and "L November
decreased 24.82%, 49.30% and 69.85% on branch mumlm®mpare with sowing date of"1October. branch
number was significantly affected by utilization m&nure fertilizers and means comparison of fedilitreatments
(table 3) indicated that maximum and the lowesnbinanumber was gained by application of 45 ton/fzenume
fertilizer and non-application of manure fertilizeeatment. utilization of 15 ton/ha, 30 ton/ha @3dton/ha manure
fertilizers increased 11.65%, 19.74% and 24.91%@mch number in compare with control (non-appigraiof
manure fertilizer treatment) (table 3). Anil Kumeairal. (2004) conducted an experiment at Bawat, Haryamha an
quoted that crop sown on 21st October recordedehigihmber of primary and secondary branches peat pig
compared to 7th and 17th October sowing. In NewhDal Indian Agricultural Research Institute, Paretial.
(2004) suggested that delayed sowing beyond 16tbb@creduced the number of primary and secondanyches
per plant. In Kangra (Himachal Pradesh), Thakur &imgh (1998) reported that number of primary amcbadary
branches per plant recorded higher under 5th Octadeing (6.7 and 14.1) as compared to 19th Noversteing
(5.5 and 7.7 branches/plant). In Bathinda (PunjBbjtar and Aulakh (1999) quoted that the numbesegfondary
branches per plant were higher with early sowing5ih October.

Stem diameter

Results indicated that showed that stem diameter significantly affected by application of diffetemanure
fertilizer and sowing date and interaction betwdssatments was significant (table 2). accordingnteans
comparison of sowing date treatments (table 3¥ediht sowing dates had significant effect on stiameter.
Maximum and the lowest stem diameter was gainedowing date of “f October and "1 November. Sowing date
of 11" October, 21 October and "I November decreased 18.31%, 36.37% and 55.57%ewn diameter in
compare with sowing date of"Dctober (table 3). means comparison of manurelifertitreatments (table 3)
indicated that different level of manure fertiligenad significant effect on stem diameter. the désgrand lowest
stem diameter was obtained by utilization of 45hanmanure fertilizer and non-application of manteilizer
treatment (control). utilization of 15 ton/ha, 3Mtha and 45 ton/ha manure fertilizer increased 2%, 24.82% and
28.67% on stem diameter in compare with controh{application of manure fertilizer treatment) (&l3). means
comparison of Interaction between application ohuara fertilizers and sowing dates (table 4) regme=d that
however there wasn't significant difference betwegplication of 30 ton/ha and 45 ton/ha manurelifests on
stem diameter in sowing date df Dctober but maximum of stem diameter was obtaimedowing date of 4
October together with utilization of 45 ton/ha mendertilizer. the lowest stem diameter was witeess sowing
date of " November and non-application of manure fertiligable 4).

Pod length

(table 2) indicated that different levels of manéertilizer and sowing date had significant effestpod length and
interaction between treatments was significant. dMdeeomparison of sowing date treatments (tableefjesented
that this morphological trait was significantly edfed by sowing dates. The highest and lowest pemgth was
obtained by sowing date of"1October and "L November. sowing date of #10ctober, 2f October and "
November decreased 22.19%, 49.46% and 75.26% otepgth in compare with sowing date df October (table
3). Means comparison of manure fertilizer treatn{&tile 3) indicated that different levels of memntertilizer had
significant effect on pod length. Maximum and tbesést pod length was gained by utilization of 3@ha manure
fertilizer and non-application of manure fertilizeeatment. Utilization of 15 ton/ha, 30 ton/ha &3dton/ha manure
fertilizer increased 22.22%, 35.49% and 43.25% axh length in compare with control (non-applicatmfmrmanure
fertilizer treatment) (table 3). Means compariséinteraction between sowing date and manure isgtiltreatment
(table 4) represented that in sowing date"dfttober, application of 30 ton/ha and 45 ton/haumea fertilizer had
similar effect on pod length however maximum of pedgth was obtained by sowing date BfQctober together
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with application of 45 ton/ha manure fertilizehetlowest pod length was witnessed by sowing détd"o
November and non-application of manure fertilizable 4).

Secondary pod length

Results showed that secondary pod length wasfisigmily affected by different sowing dates and oranfertilizer
treatments. Interaction between different levelsnanure fertilizer and sowing date was significéable 2).
According to means comparison of sowing date treatr(table 3), sowing date had significant effattsecondary
pod length. maximum and the lowest secondary padtiewas obtained by sowing date df October and i
November. Delay with sowing date reduced secondadylength .sowing date of #Dctober, 2§ October and "1
November decreased 22.18%, 47.78% and 77.81% amdaty pod length in compare with sowing date Bf 1
October (table 3). Means comparison of manurelifati treatment (table 3) represented that diffederels of
manure fertilizer had significant effect on secagdaod length. The highest and lowest secondarylpongth was
gained by utilization of 30 ton/ha manure fertilizand non-application of manure fertilizer treattsetJtilization of
15 ton/ha, 30 ton/ha and 45 ton/ha manure fertilizereased 24.82%, 37.93% and 46.96% on secomadajength
in compare with control ( non-application of man€esdilizer treatment) (table 3). According to measomparison
of interaction between treatments (table 4), tlvaen't significant difference between applicataB0 ton/ha and
45 ton/ha manure fertilizers on secondary pod leingdifferent sowing dates however the highesbsdary pod
length was obtained by sowing date &f @ctober together with application of 45 ton/ha manfertilizer. The
lowest secondary pod length was witnessed by sodéatg of ' November and non-application of manure fertilizer
(table 4).

Primary pod length

result represented that different levels of marfarélizer and sowing dates had significant effent primary pod
length. Interaction between treatments was sigmiti¢table 2). Means comparison of sowing datertreats (table
3) indicated that primary pod length was signifibtamffected by different sowing dates. the highast lowest
primary pod length was obtained by sowing date"bOttober and 1 November. Sowing date of # Dctober, 21
October and ' November decreased 22.38%, 50.74% and 73.13%imanyrpod length in compare with sowing
date of " November (table 3). According to means comparisetween manure fertilizer treatments (table 3),
different levels of manure fertilizer had signifiteeffect on primary pod length. Maximum and thesdst primary
pod length was gained by application of 30 ton/hanunme fertilizer and non-application of manure ilieer
treatment. Utilization of 15 ton/ha, 30 ton/ha @4dton/ha manure fertilizer increased 19.76%, 3. a2d 40.69%
on primary pod length in compare with control (repplication of manure fertilizer treatment) (taB)e According
to Means comparison of interaction between treatsnéable 4) in sowing date of'1October, utilization of 30
ton/ha and 45 ton/ha manure fertilizer had sinelffiect on primary pod length and maximum of primpog length
was obtained by sowing date df Dctober together with application of 45 ton/ha manfertilizers. The lowest
primary pod length was witnessed by sowing daté"oNovember and non-application of manure fertiligg@ble
4). Singh (2002) reported that length of siliquaargled higher when crop sown on 14th October agpaoed to
29th October, 13th November and 28th November smap.

Table 1. physical and chemical features of soil test

oC EC Oc K P sanc__silt  clay
00 (@sm P () oo exture %)
0.83 1.33 7.8 0.07 165 14.2 Sandy-loam 26 45 29

Table 2. Analysis of variance for measured traitsin indian mustard (Brasica juncea (L.)

S.0.V DF Plant height Branch number Stem diameteod IBngth  Secondary pod length  Primary pod length
Replication (r 2 184.047 3.257° 3.02C" 3.17C 2.627 3.607
Sowing date (d) 3 25597.547 55.737 92.257 79.071 72.347 86.313
Manure fertilizer (m) 3 2695.032 5.387 9.905" 6.784" 6.562" 7.148
dxm 9 18.506 0.035* 0.070 0.069 0.060 0.139
Error 30 10.124 0.039 0.050 0.028 0.038 0.031
Cv - 2.60 4.29 2.64 3.34 4.23 3.34

ns= Non significant, ** = p< 0.01and * = p< 0.05
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table 3.Meanscomparison of effects of sowing date and manur efertilizer treatments on mor phological traitsof indian mustard
(Brasicajuncea(L.)

lant height Branch Stem Pod Secondary pod Primary pod
treatments P (cm) 9 number diameter length length length
(No.plant) (mm) (cm) (cm) (cm)
1" October (d1) 175.9a 7.150a 11.63a 7.850a 7.325a 3758.
Sowing dates 11" October (d2) 140.6b 5.375b 9.50b 6.108b 5.70b 15.50
(dg) 21" October (d3) 104.6¢ 3.625¢ 7.40c 3.967¢c 3.825¢ 2561
1" November (d4) 68.63d 2.175d 5.167d 1.942d 1.625d .25
Non-application(m1) 102.3d 3.675d 7.150d 3.967d 25d6 4.30d
15 ton/ha (m2) 120.4c 4.50c 8.147c 4.842c 4.525¢ 1508
Manure fertilizers (m) 30 ton/ha (m3) 130.4b 4.95b 8.925b 5.375a 5.00a 5a5.7
45 ton/ha (m< 136.6¢ 5.20¢ 9.20¢ 5.683t 5.325t 6.05t
table 4 .M eans comparison of interaction between sowing date and manurefertilizer on morphological traits of indian mustard (Brasica
juncea (L.)
) . Branch number Stem Pod Secondary pod Primary pod
_Interacnon between treatr_nent plant height (No.plant)) diameter length length length
Sowing date (d) x manure fertilizer (m) (cm)
(mm) (cm) (cm) (cm)
Non-application (m1) 152.6¢ 6.200c 10.40c 7.10¢ 06.6 7.60c
1" October (d1) 15 ton/ha (m2) 175.2b 7.100b 11.70b 7.733b 7.20b 3018.
30 ton/ha (m3) 186.4a 7.600a 12.10a 8.167a 7.60a 70a8.
45 ton/ha (m4) 189.3a 7.700a 12.30a 8.40a 7.90a 0a8.9
Non-application (m1) 121.3e 4.300f 8.40f 4.90f 4.70 5.10f
th 15 ton/ha (m2) 140.9d 5.300e 9.50e 5.967e 5.60e 0e6.3
117 October (d2) - 31 t5/ha (m3) 147.6¢ 5.800d 9.90d 6.60d 6.10d @7.10
45 ton/ha (m4) 152.5¢ 6.100cd 10.20cd 6.967c 6.40cd 7.50c
Non-application (m1) 83.70h 2.900i 6.20i 2.833i @.6 3.10i
" 15 ton/ha (m2) 101.3g 3.500h 7.30h 3.867h 3.80h 0r8.9
217 October (d3) 30 ton/ha (m3) 112.2f 3.900g 7.90g 3.433 4.30g 0d..6
45 ton/ha (m4) 121.1e 4.200fg 8.20fg 4.733f 4.60fg 4.90f
Non-application (m1) 51.50k 1.300I 3.60l 1.033l @.6 1.401
1" November (d4) 15 ton/ha (m2) 64.30j 2.100k 5.167k 1.80k 1.50k 0R.1
30 ton/ha (m3) 75.20i 2.500j 5.80j 2.30j 2.0 2.60j
45 ton/ha (m4) 83.50h 2.800ij 6.10ij 2.635i 2.40i oa
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