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YIELD AND QUALITY OF TWO SESAME VARIETIES AS
AFFECTED BY DIFFERENT RATES OF NITROGEN
AND PHOSPHORUS
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A field experiment was conducted during summer seasons of 1996 and 1997 to study the response of two sesame
genotypes to varidble rates of nitrogen and phosphorus.- Application at ipcreased rate 0f N (120 kg) and P (40 kg)
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INTRODUCI10N .
The sesame seed is consumed as a spice for fggd products
such as hemburger buns and other bgkery products Minor
uses of sesame oil iaclude Pharmageutical and skln care

preduets and as synergist for insecticides. Seed meal contarns -

42% protein and is rich in tryptophgn and methronrne
Sesame oil is colourless and odourless with excellent stabrlrty
due to the presence of natusal antioxidgats such as sesamolir,
sesemin and sesamal, The fatty acid composition of sesame
oil varies considerably among different cyltivars worldwide
(Amin an Kothari, 1989; Dashak and Fali, 1993, Bakhall
et al., 1998).
Inspite of its multidimensional uses, the comrnercral and
mechesized eultivation of sesame in Pakistan is very
discouraging and hence its per hectare yield is very low.
It is grown as a Kharif oilseed crop on a total area of
96 thousand hectares with a total prgduction of42 thousand
tennes, giving an average yield of 438 kg ha- which s
much lower thas its average yield in other countriesg such
as Egypt (1172 kg ha"), Mexico (497 kg ha") and Chrna
(527 kg ha® (Anonymous, 1998).
Sesame is a short duration crop and is capgble of utilizing
solar energy very efficiently. It is potentiglly capable of
predueing large quantities of segd per unit area" but low
yield ha-1in Pakistan is due to its soying on the margrnal
lands, low plant population density, high insect pests and
disease ineidence, heavy weed. infestation, non- avarlabrlrty
of promising genotypes and improper fertilization of the
crop, The latter two factors limit the sesame yield
* considerably. . - v
Sesame does not respond to fertilizer under water stress
. but it respends:well to fertilizers. with, appropriate moisture
as the seed has high content of the elements supplred
by fertrllzers The dry matter produgtron of plant parts

effect of various physiological processes of plant system
Nitrogen plays a dominant role in plant growth precess

being an integral part of chlorophyll molegule. However
the optimum requirement of nitrggen and phosphorus and
screening of potent genotypes of sesame which may ensure
maximum crop preduction and net income per unit areal
time need further invegtigation.

The present study was undertaken to invggtigate the influence
of variable N and P rates on sged and ~ yreld oil
and pretein concentration of two genotypes of sesame

under Faisalabad conditions.

MATERIALS AND MEmMODS

The study was conducted on sandysclay loam soil at the
Agronomic Research Area, University of Agrrculture

Feiselabed, Pakistan. The quadguplicate experiment was Iard
out ift a randomized complete block degrgn with splrt splrt
plot arrargement, keeping nitrQgen in mairn pIots phos-
phorus in subplots and genotype in sub-subplots. Net:
plot size was 2Am x 7rn. Seedbedwas prepared by cultivating
the seil thrice with a tractor-mounted gyltivator, eachfollowed
by planking. The crop was sown in 40z zCm spaced rows
with a single-row haad drill, on 25 and- 27 July in 1996
and 1997 respeetively. For each genotype seed rate was
4 kg he" during both years. The plant popylation was

meinteined uniform through thinaing at 4-lgaf stage. Nrtrogen

and phosphorus were applied as per trgatment anng wrth
a basal dose of potash i.e. 60 kghaz: Nitrggen, phosphorus
and potash were applied as urea, triple super pho‘sph‘ate
and SOP (K2S04). Half of the N and whole the phosphorus
and potash were applied at the time of sowing. Rem’ainir}g
1/2 of the N was applied at Ist irrigation. Insect pests
and weeds were kept under control thggugh chemrcar and
meeharieal means. Sucking insects were controIIed by
spraying Novacuran @ 1250 ml ha'.

The crop was hasvested manually at its physrologrcal maturity
on November 25 and 27 in 1996 and 1997 respectlvely.
Since seed shattering from the capsyle at harvestrng/’threshlng.
can cause substantial losses in the seed yreld of sesame,
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special care was taken to minimize such losses. For this
purpose, crop plants were tied into small bundles from
each experimental unit and were placed vertically for sun
drying. Threshing was done manually. Tofal nitrogen contents
of the sample were determined. by micro Kjeldaghl methgd
(AOAC, 1990). Nitrogen and crude protein contents were
worked out as under: :
Volume of acid used x 0.0014 x 250 x 100

~~g~~) ——————————————— ~ — — -protem

' Sample. weight x 10 ml
The sesame seeds were dried in an oven at 60°C for 10-
12 hr. After drying, the seeds were weighed and crushed
into powdered form. The oil was extracted from the crushed
seeds by using n-henane as a solvent through soxhlet
apparatus. All the data were analysed using Fisher's gnalysis

' of variance technique to differentiate the effects of treat-

ments, and means were separated using the least significant
difference (LSD) test at P = 0.05 (Steel and Torrie, 1984).
RESULTS AND DISCUSSION

Seed Yield: In both seasons, increasing rate of pitrogen
application sigaificantly and linearly enhance see yield. The
average seed yield in 1996 was 0.61, 0.69, 0.71 and 0.75
tha-'in No,NI' N, and N) treatments respectively.Equivalent
values were 0.46,0.51,0.56 and 0.60 t hg™ in 1997 seasan.
Averaged over two years, the mean seed yield varied from
0.53t00.67 t ha™. Increasing rates fo phosphorus application
also increased seed yield and this response was glso linear
i nature. The PI' P- and P, rates of phosphorus. application
were, however, statistically at per in seed yield dyring 1997.
P, also showed faitly similar trend as P,. However, dyring
the first year, there was no significant difference in the
seed yield between 40 ad 80 kg Pps application rates.
Seed yield was markedly influenced by cultivar. The cv.
TS3 enhanced seed yield by 245.16% (1,07 vs0.21 t) in
1996ad 196.30%(0.80vs 0.271) in 1997respegtivelyAveraged
over two years, the seed yield was 0.29 t in cv. 92001
compared to 0.93 t ha'l in cv. TS3. In the present stydy,
seed yield of sesame increased in response to N fertilizer
application over control (ND»r lower rate (N,) of application
with maximum yield of 0.88-1,10 t hg" bging attgined
at N) rate of application in both the seasons. Rgo et
al. (1994) reported higher seed yield up to 1165 kg hg-
, with application of 80 kg N ha" and 13 kg P ha™

Stalk Weight: In both seasons, application of increasing
rates of nitrogen significantly enhanced stalk yield and
this response was cubic in nature. The average stalk yield
varied from 2.80 to ha? in 'Noto 3.43 t hg: in N) (120
kg ha") treatment. In 1996, the highest stalk yield was
obtained by the application of 120 kg N ha:. However,
in 1997 there was no statistical difference in the stalk yield
between 120 and 80 kg N ha", Similarly, application of
various rates of phosphorus also ephanced stalk weight

but the difference among various rates were non-significant
in 1997, and this response was also cubic. Cultivar differences .
in stalk yield were also significant. The cv. TS3 markedly
increased stalk yield over cv. 92001 in both the seasons.
The mean stalk yield over the two seasons was 2.29 t
ha™ in cv. 92001 and 3.85 t ha™ in cv. TS3. Suryavanshi

.et al. (1993) also reported significant differences in stalk

yield between different cultivars of sesame in India.
Concentration:  The protein concenttation in
sesamum seed 'was affected by nitrogen, phosphorus and
cultivar during both the-season (Table 1). Increasing rate
of nitrogen application significantly enhanced protein
concentration and this response was linear in 1996 and
quadsatic in 1997.1n 1996, the average protein concentration
was 18.11%in No, 19.14% in NI' 20.46% in N, and 20.70%
in N).Equivalentvaluesin 1997were 18.750/019.940/®0.46%
an 20.675, respectively. Averaged over two years, protein
concentration varied from 18.43%to 20.69018mong different
rates of mitrogen .application. Effects of different rates of
phosphorus application were significant in 1997 only and
the response was cubic in nature. The average protein
concentration varied from 19.69% to 20.07% among various
phosphorus application rates. Cultivar differences in protein
concentration were highly significant in both the seasons.
The cv. TS3 enhanced protein concentration by 4.91% in
1996 and 7.19% in 1997 compared to cv. 92001, Overall,
averageprotein concenfrationwas 19.60%in 1996and 19.95%
in 1997. These results substantiate the findings of
~wyavanshi et al. (1993) who also reported 21,6 to 22.6%
protein concentrations in sesame in India.

Oil Concentration: = Effect of various rates of nitrogen on
oil concentration was highly significant in both the seasons
(Table 1).In 1996, oil concentrations increased from 46.91%
in Noto 48.95% in N, thereafter oil concentrations slightly
declined at (48.55%) in N) and this response was cubic.
Both N, or N) rates of nitrogen application were, however,
at par in respect of oil concentration. Similarly, both No
or NI rates of application were also at par with each other.
A similar effect of increasing nitrogen rates on oil con-
centration was observe during 1997 and this response was,
however, linear in natute. Averaged over two years, oil
concentration varied from 46.75 - 48.62% among various
rates of nitrogen application. In both seasans, application
of variable phosphorus rates did not affect seed oil
concentration, and it varied from 47,41-47.90%. The cv.
TS3 increased seed oil concentrations. over cv. 92001 by
1.79% in 1996 and 2.17% in 1997. Overall, average sggd
oil concentration was 47.95% in 1996 and 47.45% in 1997
(Table 1).

Oil Yield: " As indicated increasing rates of pitrogen
application from 0-120 kg ha: significantly' enhanced oil
yield ha™ in both the seasons, except for N, and N) (1996)
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where the differences in oil yield were non-significant. This
responseé of oil yield to nitrogen application was, however,
linear in natwre. The average oil yield for No, NI' N_and
N3in .1996 varied from 287 kg, 326 kg, 351 kg ano2 367
kg ha" respectively while equivalent values in 1997 were
216, 240, 272 and 289 kg ha:* respegtively. Increasing rate
of phosphorus application up to 80 kg ha'l increased oil
yield than lower rates of application in. 1996 but wé{s1 not
S0 in '1997. The difference in oil yield bgtween P_ and
P3rates of application was however, non-significant in %996.
Cultivar differences in oil yield were highljf significant. The
cv. TS3 enhanced oil yield Over cv. 92001 by 246.69%
in 1996 and 203.7% inn 1997. Overall, average oil yield
was 333 kg inn 1996 and 254 kg in 1997 (Tgblé 1).

In 1996, interastion between N x P gffecting oil yield was
significant: Higher oil yield (382 kg h_a.-).,yyé's“obtained
when increasing rates of N and P were used and these
higher rates (N3P3) were statistically ‘at par. in oil yield
With NaP, and N~P2rates of application. The minimurh oil
ield of 267 kg hal was given by NOPOtfeatment com-
ination. e

These resuits indicated that oil yield (254.333 kg ha’) obtained
in the present study is similar (251-342 kg hal) to that
of reperted by Suryavanshi et al. (19930 for QifferentvariétiJe‘S
of sesame in India. The higher oil yield (BrQngt of §§§d
yield and oil percentage) responded siilarly to seed yield
with increasing levels of nuttition, a conglusion similér to
that reported by Pawar et gl. (1993). )

Table 1. . . o ‘ . . .
Eéﬁ%ﬁ&pg_g VaHQUs,itrogen and phosphorus  application rate. on yield and }/lﬁeld components; of t\{vo
Seed yield Stalk yield Oil ;
t ha-I i ' Protein
( ) (t ha™) Conce(r}\t/r;tlon ?glslﬁq-) concentration
Treatment - = %
Nitrogen ’ i 1990 1997 1996 1997
No = 0 kg ha-1 ‘
NI = 40 kg ha 2:; ; 046d  227¢ 333b 4691 b 4658 b 287c 216d 1811c 18.75¢
N, = 80 kg ha-l 0.71 b oot c 2316 330b 4738b 4692 326 240c  19.14b 19.94 b
2 = - ' :
Ns=120kghal 0752 (goa 254 3 gi . 272b 20462 2046 a -
Phosphorus ' 48352 48002 367a 2892 20704 20674
: . 257a 349N 46 64Ns 47 17Ns
- , . . 311 ¢ 243NS NS
Pl = 40 kg ha 19.66 19.72b
P, = 80 kg h |} PR 053 242D 353 2 472 b s jem 2
2 = 80 kg ha: 0.70 b . on A32a
= 120kghal g1 0542 263D 367 4818 4761 340ab og1 1945  19.89b
= - fed@ 054a 268a 365 47.76 ' '
: . 47.29
Cultivar o 347a 259 1945  19g9b
92001 031 b .
. 027b  208b 951 p
: 4752 b 4694 b 149b
TS3 126 b
1073 080a 3068 g, 5 a 19.13b  19.26 b
Mean PP : 47962 516a  382a  2007a 2064a
- 653 Z.58 3.58 47.95 47.45 333 254 19.60 To.08

Values in the same column havirg different letters. differ significantly (p ~ 0.05); NS .= Non-significant
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