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ABSTRACT

In order to Sudy of yield and yield components of black mustard (Brassica nigra) in condition of sulphur fertilizer
application and water stress, a field experiment was conducted at research farm of Payame Noor University of
Zahedan during crop season of 2010-11. The treatments consisted of three levels of irrigation: no irrigation, one
irrigation at 45 days after sowing (DAS) and two irrigations at 45 DAS and 90 DAS, in main plots and four levels of
sulphur: 0, 15, 30 and 45 kg.Sha, in sub-plots. The results showed that application of two irrigations than one and
no irrigation significantly enhanced seed and biological yield, and harvestindex.The increasing level of sulphur
increased dry matter accumulation, seed and biological yield and harvest index.
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INTRODUCTION

The term “mustard” is used to describe severaltplantheBrassica andSnapisgenera which are used as sources of
food. There are a number of different types of mwstvhich are cultivated for different products;liding greens
and leaves. The incredible diversity and flexigilitf mustard plants can cause them to pop up ida wariety of
places, from traditional American Southern cuigiméery Indian curriesB. nigraproduces black seeds with a very
strong and distinctive flavor. Black mustard iseoftused in Indian and Southeast Asian cooking, evlieis
incredibly popular; you may have encountered whuolestard seeds in marinades and curries if you dat af
Southeast Asian food. Black mustard can also beingranto condiment form. As a condiment, mustard is
incredibly diverse. Mustard can be ground into aati puree or mixed with whole seeds for more textit can
also be blended with things like horseradish facyspustard, which can be quite fiery, or sugar,daeet mustard.
Some cultures have a tradition of making mustarih Wweer or wine, creating a very distinctive, coaxpflavor
which complements a range of foods.

In relation to mustard cultivation,Irrigation anertilizer management are important agronomic peastfor higher
yield (Ahmadian et al. 2011). Irrigation influencésvorably the growth and yield attributes of mudtdy
supplementing the water need of the crop. It atdeces availability of different nutrients to cnolpnts. Chauhan
et al. (2001)reported thatirrigation applied atrotsing, flowering and grain filling stages signéitly increased
seed yield of Indian mustard over that of pre-flamg, pod formation and grain filling stages. Bhaend Prasad
(2002) found that seed yield of mustard increasguificantly to increasing irrigation levels.Babariet al (2011)
reported similar results on sunflower.

Sulphur is very important in growth stages mustard its deficiency caused a significant reductiogield of it. Jat
et al. (2003) concluded that application of 90 Kgg3lead to significantly increase in seed and biolabigeld.
Singh et al. (2000) reported that application okg3.h& significantly increased the seed yield.
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The aim of our study was to investigate the effgfcsulphur fertilizer application and water stress seed and
biological yield of mustard in Zahedan region, Iran

MATERIALSAND METHODS
This experiment was conducted during seasons di-2@1at research farm of Payame Noor Universit¥atfedan,
Iran. The site lies at longitude 61°53", and lak#25°28" and the altitude of the area is 1370 avalsea levelThe
climate ofthis area is arid with dry and hot summ&he mean annual rainfall is about 70 mm. The soil
characteristics of research farm isclayloam inuex{Tables 1).

Table 1. Theresult of some soil chemical characteristic before planting (depth 0-30)

Absorbent sulphur Absorbent potassium Available phosphorus total N  organic carbon pH EC

(ppm) (ppm) (ppm) (0) (%) (Ds/m)
0.4 1.7 3.9 46 0.35 7.7 29

The experimental design was split plot, using canided complete block design with three replicagiomhe
treatments consisted of three levels of irrigatiom:irrigation, one irrigation at 45 days after smgy(DAS) and two
irrigations at 45 DAS and 90 DAS, in main plots dadr levels of sulphur: 0, 15, 30 and 45 kg.S,Ha sub-plots.
In this experiment distances of main plots fromheather was 200 cm and the distances of sub plota ach
other was selected 100 cm. Sub plots are establish@ rows in the long term of 6 m and with distes of 45 cm,
and there was about 10 cm distance between evany. pl

A uniform dose of 80 kg.N.Raas urea, 60 kgPs.ha' as DAP and 40 kg40.ha' as KCI was applied to each plot.
Half dose of nitrogen and full dose of and KO were applied as basal application. The sulphw agplied as
per treatments from source of Cosavet. The desjuedhtity of fertilizer was drilled 5 cm below theeslling depth
in crop rows before sowing of seed. Rest of theeddsitrogen was applied at flowering stage. Thigrwas done
to maintain a uniform plant population in each bthree weeks after sowing. Crops were sown affge-sowing
irrigation. The seeds of black mustard were haritedrat about 3-4 cm depth in first week of OctoldiRows were
spaced 45 cm apart and 5.0 kg seed per ha wadarssalving. The Irrigation as per treatment wasegiat 45 and
90 days after sowing. The crop from the net pletaawvas harvested by cutting the ground level alwdvad for
drying in Aven with 70JC temperature for 48 hr. After drying, the weighttee biological yield (seed+ stalk) from
the net plot was recorded. The seeds were collectedned and the seed yield was recorded. Haivask (HI)
was calculated as following:

seed yield (kg/ha)

HiI biological yield (kg/ha)

x 100

The data were analyzed using SAS statistical pakagean comparison was done using Duncan at S5Balpitity
level.

RESULTSAND DISCUSSION

Seed yield

The effect of water stress and sulphur applicatieatments was significant on seed yield. But axtgon effect of
these two factors weren’t significant on seed yi@&5%). Application of two irrigation recorded sificantly
higher yield than one and no irrigation (Table Bjhe percent increase in seed yield due to twoatidgs was
9.9percentover one irrigation and 21.2percent oeirrigation. Similarly, one irrigation increaseded yield over
no irrigation by 12.5 (Table 2).The significant imgementin the mustard seed yield might be the tatine effect
of significant improvement in the value of yieldrdtutes like number of siliquae per plant, numbeseeds/siliqua
and test weight. Ehsanullah et al. (1991) and Bharal Prasad (2002) reported an increase in se&tlof mustard
due to irrigation.Babaeian et al. (2011) reporiedlar results with this research on sunflower.

The seed yield of mustard increased significantiih whe successive increase in the level of appliegphurin.
Application of 15, 30 and 45 kg.S:hancreased seed yield of mustard over control 1By 30 and 15.5 percent
respectively(Table 2). These values indicate tegponse of mustard to sulphur was positive. Inereaseed yield
with an increase in the rate of sulphur applicatias also been reported by Bhagat and Soni (2000).
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Table 2. Effect of water stressand sulphur application on seed yield(kg/ha)

Treatments seed yield(kg/ha)
Water stress

No irrigation 1200.1 ¢

One irrigation 14009 b
Two irrigation 2000.5 a
Sulphur application (kg.S.Ha

0 1400.8 d

15 1500.9 ¢

30 1800.1 b

45 2000.2 a

Mean followed by smilar letters in each column, are
not significantly different at the 5% level of probability.

Total biomass

The effect of water stress and sulphur applicattieatments was significant on total biomass. Btgrarction effect
these two factors weren't significant ontotal bias@E@<5%). Application of two irrigations signifidhnenhanced
total biomass production overone and no irrigatibable 3).It is clear from the data on seed arastield which
increased with increasing level of irrigation. Rab (1995) reported an increase in total biomasaustard with
increasing irrigation frequency.

Application of 45 kg.S.Hasignificantly enhanced total biomass of mustandd Avasn’t see any significant different
between this treatment with 30 kg.S*haeatment.But there was significant different amoimese treatments with
other treatments(Table 3). Enhance in seed yield tduapplication of sulphur attribiuted to the i@mse in total
biomass of the crop with increasing level of sulpldat et al. (2003) reported similar results wiitis experiment.

Table 3. Effect of water stressand sulphur application on total biomass (g/ha)

Treatments total biomass (kg/ha)
Water stress

No irrigation 5400.2 ¢

One irrigation 6100.1b

Two irrigation 7900.2 a
Sulphur application (kg.S.Ha

0 6100.5¢

15 6600.2b

30 6800.9ab

45 7000.7 a

Mean followed by similar lettersin each column, are not
significantly different at the 5% level of probability.

Table 4. Effect of water stressand sulphur application on Harvest index(%)

Treatments Harvest index (%)
Water stress

No irrigation 22.3b

One irrigation 24.3a

Two irrigation 258a
Sulphur application (kg.S.Hx

0 240 b

15 24.0ab

30 26.2a

45 28.8a

Mean followed by similar lettersin each column, are not
significantly different at the 5% level of probability.

Harvest index

The effect of water stress and sulphur applicattieatments was significant on harvest index.Bugranttion effect
these two factors weren't significant on harvesdeix(P<5%). Mean comparison data showed that apiplicaf two
irrigation being on par with one irrigation, sigonéntly increased harvest index over control. Aetieen these two
treatments (two and one irrigation) there isn’t aignificant different (Table 4).Availability of nne moisture to
plants might have resulted in production of moretphynthates which might have helped in translocatif more
photosynthates to seeds and increased harvest .intldhav (1988) reported similar results with this
experiment.Among fertilizer treatments the highasiount of harvest index obtained from 40 kg.3.Hnd there
wasn'’t any significant different between this traant with treatments of 30 and 15 kg.S.halso application of
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40, 30 and 15 kg.S.Haignificantly enhanced harvest index of mustaradh tha sulphur(Table 4Jhe higher harvest
index with sulpur application may be due to higimarease in seed yield. Ali et al. (1996) reporsédilar results
with this experiment.

REFERENCES

[1] Ahmadian A, Tavassoli A, Amiri E2011). African Journal of Agricultural Research, 6(10): 2309-2315.

[2] AliIMH,ZamanSMH,AltafHossain SM1996). Indian journal of Agronomy 41(2):290-295.

[3] Babaeian M, Tavassoli A, Ghanbari A, EsmaeilianFghimifard M @011). African Journal of Agricultural
Research, 6 (5): 1204-1208.

[4] Babaeian M, Piri |, Tavassoli A, Esmaeilian Y,GhmiaH(2011). African Journal of Agricultural Research, 6
(15): 3526-3531.

[5] Bhagat KL,Soni KC2000). Journal of oilseeds Research, 17(1):96-99.

[6] BharatiV, Prasad UK, Singh J®Q3). Journal of Farming system Research and Devel opment, 8(1):97-98.

[7]1 Chauhan DR, Ram M,Singh202). Indian journal of Agronomy, 47(3):422-426.

[8] Ehsanullah MD, Prasad UK, Prasad T8f1). Indian journal of Agronomy, 36:150-152.

[9] Jadhav SN X988). Water use and productivity of mustard as influeth by sowing dates, insect pest control
measures and irrigation. Ph.D. thesis, divisioagrbnomy, Indian agricultural research instituteyNDelhi.

[10]Jat BL, Jangir RP,khangarot S®(3). Journal of Farming Systems Research and devel opment,8(1):108-109.
[11]Prassad 1095). Studies on sulphur use efficiency of mustdgd juncea) as influenced by rate of gypsum
application and levels of irrigation. M.Sc. (Ag) §dis, RAU, Bikaner(Raj.).

[12]Singh B, KumarA, Yadav YP,Dhankhar R®(0). Indian Journal of Agronomy, 45(4): 752-755.

2077
Scholars Research Library



