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ABSTRACT 
A field investigation was carried out during the rainy (kharif) season of 1995 and 1996 at Agra, under rainfed 

conditions, to find out optimum level of nitrogen and effective weed-control methods in sesame (Sesamum indicum 
L.). Four levels of nitrogen (0, 30, 60 and 90 kglha) and 8 weed-control treatments, viz. weedy check (W,), 1 hand- 
weeding 21 DAS (W,), pre-emergence application of oxyfluorfen Q 0.15 kglha (W,), W,  + 1 hand-weeding, 21 
DAS (W,), pre-planting incorporation of fluchloralin Q 1.0 kglha (W,), W,  + 1 hand-weeding 21 DAS (W,), pre- 
emergence application of Alachlor Q 1.0 kglha (W,) and W, + 1 hand-weeding 21 DAS (W,), were replicated 4 
times in split-plot design. Among the weed-control methods tested, dry weight of weeds was reduced and weed- 
control efficiency increased due to the application of pre-planting incorporation of fluchloralin Q 1.0 kglha + 1 
hand-weeding. This combination promoted seed yield, protein and oil production on hectare basis in addition to 
higher seed index and iodine value of oil. Unchecked weed growth lowered seed yield by 31.5%. Increasing N lev- 
els up to 60 kg Nlha increased the seed yield, protein and oil production, however, influence of N on the dry weight 
of weeds was not noted. 
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Sesame is a rainy-season crop in Agra region and 
grown under rainfed conditions. The production of sesame 
per unit areais quite low, because of weed infeqtation and 
lack of fertilizer management. Since the initial growth rate 
of sesame is low, it has to compete with weeds even from 
the early stages. Losses caused by weeds in sesame crop 
is reported to be as high as 50-70% (Gaur and Tomar, 
1978; Ghosh and Mukhop~dhyay, 1980). Hence weed in- 
festation at different stages of crop growth plays an im- 
portant role in determining the yield and quality of 
sesame. Another important factor responsible for the yield 
and quality of sesame is nitrogen. Thakur et al. (1998) 
reported higher seed yield and protein and oil yields ow- 
ing to increased level of N over lower level. However, 
scanty infor'mation is available on this aspect in semi-arid 
conditions of Agra region. Hence the present study was 
conducted to find out the effect of weed-control measures 
and nitrogen levels on dry matter of weeds, seed yield and 
some qualitative characters of sesame in the rainfed con- 
ditions. / 

MATERIALS AND METHODS 

A fidd experiment was carried out during the rainy sea- 

son of 1995 and 1996 at Agricultural Research Farm of 
RBS College, Bichpuri, Agra. The soil was sandy loam 
with pH 8.9, low in available N (195.1 kgha), medium in 
P205 (26.75 kglha) and rich in K20 (306.0 kglha). The 
experiment was laid out in split-plot design, keeping N 
levels in main plots and weed-control measures in sub- 
plots and replicated 4 times. The treatments comprised 4 
levels of N (0, 30, 60 and 90 kglha) and 8 weed-control 
measures, viz. weedy check (W,), 1 hand-weeding 21 
D A S  (W,), pre-emergence application of oxyfluorfen @ 
0.15 kglha (W,), pre-emergence application of 
oxyfluorfen @ 0.15 kg/ha + 1 hand-weeding 21 DAS 
(W,), pre-planting application of fluchloralin @ 1.0 kgha 
(W,), pre-planting application of fluchloralin @ 1.0 kgha 
+ 1 hand-weeding 21 DAS (W,), pre-emergence applica- 
tion of alachlor @ 1.0 kgha (W,) and pre-emergence ap- 
plication of alachlor @ 1.0 kglha + 1 hand-weeding 21 
DAS (W,). During the crop season (July-October) 441.4 
mm and 485.4 mm rainfall was received during 1995 and 
1996 respectively. The seeds of sesame were sown at 30 
cm x 10 cm spacing on 25 July and 20 July during 1995 
and 1996 respectively. Crop received 40 kg P205 and 20 
kg K,O/ha and half dose of N as per treatments as baszl 
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and half dose of N was tau-dressed after 4 weeks of sow- Table 1. Mean total dry matter of weeds (g/m2) and weed-killing 

ing. 
The total N content in the seed was determined by us- 

ing colorimetric method and protein (%) was calculated by 
multiplying N content with 6.25. Oil content (%) was de- 
termined by Soxhlet's apparatus using ether as solvent for 
oil extraction. The iodine value of oil was determined by 
using Honus Iodine Solution (AOAC, 1960). 

RESULTS AND DISCUSSION 

Weed flora 
The important and predominant weeds observed were: 

Cyperus rotundus, Cynodon dactylon and Phyllanthus 
niruri. Cyperus rotundus and Phyllanthus niruri grew very 
fast and profusely in the initial crop stage and suppresses 
the crop growth resulting in the poor crop yields. Gaur and 
Tomar (1978) reported 60% reduction in sesame crop 
yield due to weed infestation. 

Dry matter of weeds 
The highest weed dry-weight was recorded with 

unweeded check at both the crop growth stages (Table I). 
All the herbicidal treatments either alone or in combina- 
tion with hand-weeding significantly decreased the dry 
matter of weeds compared to weedy check at both the 
crop growth stages during both the years. Among the her- 
bicidal treatments, pre-planting application of fluchloralin 
@ 1.0 kgha with 1 hand-weeding 21 DAS (W,) was most 
effective in reducing the weed dry matter significantly 
compared to all other weed-control measures at both the 
stages of crop growth. This may most probably* be due to 
 he reason that pre-planting application of fluchloralin is 
quite effective in restricting the weed germination and ger- 
minated weed were removed after 21 DAS through hand- 
weeding. The second best treatment was the application of 
alachlor at pre-emergence @ 1.0 kgha + 1 hand-weeding 
in reducing the dry weight of weeds. Hence the less com- 
petition of weeds with crop and ultimately it was reflected 
on crop yield. Chauhan and Gurjar (1998) also reported 
similar results. The different levels of nitrogen could not 

- influence the dry weight of weeds significantly. However, 
marginal increase in dry matter of weeds was observed 
with increasingalevel of N at both the stages of crop 
growth. 

Weed-control efficiency 
All the herbicidal as well as mechanical weed-control 

treatments suppressed weed population significantly com- 
pared with the control at 40 and 60 DAS. Pre-planting 
application of fluchloralin @ 1.0 kgha + 1 hand-weeding, 
21 DAS had the highest weed-control efficiency, i.e. 
42.65% at 40 DAS (Table I), which clearly indicated that 

efficiency (%) at 40 and 60 DAS as influenced by nitro- 
gen levels and weed-control measures 

Treatment Dry matter of Weed-killing 
weeds efficiency (%) 

40 DAS '60 DAS 40 DAS 60 DAS 

r Nitrogen (kgha)  
0 31.49 . 45.00 

30 34.59 47.86 
60 37.36 50.71 
90 39.08 52.79 

CD (P=0.05) NS NS 

Weed-control measure 

o 60.60 85.04 
W~ 36.1 1 49.82 24.54 21.22 

W2 33.38 44.43 30.52 27.17 
w3 31.89 42.20 31.25 28.88 
W4 33.60 46.58 31.41 27.31 
w , 26.82 36.90 42.65 36.90 
w , 32.61 50.13 29.89 27.20 
W7 30.06 40.19 37.20 32.53 

CD (P=0.05) 2.52 3.39 

Wo, Weedy check; W,, 1 hand-weeding at 3 WAS; W,, 
oxyfluorfen at pre-emergence @ 0.15 kg/ha; W3, W,+1 hand-weed- 
ing; W4, fluchloralin at preplanting @ 1.0 kglha; W,, W4 + 1 hand- 
weeding; W,, alachlor at pre-emergence@ 1.0 kglha; W7, W, + 1 
hand-weeding 

suppression of weeds before germination is quite essential 
and pre-planting incorporation of fluchloralin is effective 
in controlling the prevalent weed flora during the rainy 
season. Among herbicidal treatments the lowest weed- 
control efficiency (29.89%) was observed with the appli- 
cation of alachlor at pre-emergence @ 1.0 kglha. Me- 
chanical weed control, i.e. 1 hand-weeding at 21 DAS was 
less effective in killing the weeds compared with chemi- 
cal weed control. 

Seed yield and yield attributes 
The mean yield of sesame increased significantly with 

the increase in level of nitrogen up to 60 kgha owing to 
bettb supply of it and consequently increased yield-con- 
trilkory characters (Table 2). These findings are in accor- 
dance with those of Dwivedi and Namdev (1992) and 
Thakur et al. (1998). 

Herbicides and hand-weeding either in combination or 
alone increased the seed yield significantly over weedy 
check (control) (Table 2). The highest seed yield (756 kg1 
ha) was recorded with the application of fluchloralin at 
pre-planting @ 1.0 kglha + 1 hand-weeding 21 DAS 
(W,), which was 31.5% higher than weedy check. Treat- 
ment W,, i.e. pre-emergence application of Alachlor @ 1.0 
kgha + 1 hand-weeding 21 DAS also resulted in signifi- 
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cantly higher seed yield over oxyfluorfen and other treat- 
ments. Chauhan and Gurjar (1998) also reported higher 
seed yield of sesame with pre-planting application of 

Table 2. Yield attributes, seed yield (kglha) and seed index as 
influenced by nitrogen levels and weed-control measures 

Treatment Capsuled Seedd Seed Seed Seed 
plant capsule yield, yield r index 

plant O t g m  (g) 

Nitrogen ( k g h )  
0 43.80 21.86 1.78 472 . 2.65 

30 53.02 26.83 2.25 644 2.79 
60 59.60 29.85 2.41 797 2.94 
90 60.85 30.92 2.62 807 3.02 

CD (P=O.O5) 2.99 3.46 0.24 113 0.18 

fluchloralin compared to pre-emergence and other me- 
chanical weed-control measures. Yield-attributory charac- 
ters such as capsuleslplant, seeds/capsule and seed yield1 
plant showed trend almost similar to that of trend seed 
yield (Table 2). 

Seed index and Iodine value 
Seed index increased significantly when nitrogen level 

increased from 0 to 30 kg N h a  in first year. Marginal in- 
crease in test weight was noted when nitrogen levels were 
increased from 30 to 60 and 60 to 90 kg Nha.  These re- 
sults are in agreement with those of Subrahmaniyan and 
Arulmozhi (1999). Iodine value of the oil was also in- 
creased significantly with every increase in level of N up 
to 60 kgha. 

Weed-control measure The application of fluchloralin at pre-planting @ 1.0 
o 54.01 24.50 2.15 576 2.70 kglha + 1 hand-weeding keeping at par with pre-emer- 

W~ 53.25 26.64 2'28 649 2.82 gence application of alachlor @ 1 .O kgiha + 1 hand weed- 
Wz s 

53.51 26.64 2.28 667 2.90 

w3 
54.97 27.85 2.30 680 2.86 ing 2 1 DAS gave bolder size of sesame seeds as compared 

w4 53.32 27.30 2.29 702 .2.75 to other weed-control measures and weedy check. Signifi- 

5 56:25 29.59 2.41 756 2.92 cantly higher iodine value was recorded under W, treat- 
W6 54.27 27.75 2.26 701 2.80 ment compared to all other treatments except W, in first 
w7 55.27 28.61 2.29 711 2.91 ye,s. 

CD (Pa.05) 1.91 0.62 0.13 19 0.12 

Wo, Weedy check; W,, 1 hand-weeding at 3 WAS; W,, Protein and oil content and their production 
oxyfluorfen at pre-emergence @ 0.15 kgha; W3, W,+1 hand-weed- Protein content and production increased significantly 
ing; W,, fluchloralin at preplanting @ 1.0 kgha; W,, W, + 1 hand- with increasing level of nitrogen up to 60 kgha. Further 
weeding; w,, alachlor at pre-emergence@l.O kglha; W,, W, + 1 increase in N from 60 to 90 kg N h a  could not influence 
hand-weeding 

I the protein production significantly. The oil percentage 

Table 3. Protein and oil content in seed and their productionha and iodine value of sesame as influenced by nitrogen levels and weed-control 
measures 

Treatment Protein 
content (%) 

Oil (%) Protein Oil Iodine 
in seed production production value 

Otglha) (knha) 

Nitrogen ( k g h )  
0 

30 
60 
90 

CD (Pa.05) 

- .  
Wo, Weedy check; W,, 1 hand-weeding at 3 WAS; W,, oxyfluorfen at pre-emergence @ 0.15 kglha; W3, W,+1 hand-weeding; W,, 

fluchloralin at preplanting C3 1.0 kgha; W,, W, + 1 hand-weeding; W,, alachlor at pre-emergenceC31.0 kgha; W7, W, + 1 hand-weeding 
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increased with first increment in N level, i.e. 0-30 kg NI 
ha, while oil yield increased steadily due to increase in N 
level up to 60 kg N h a  (Table 3). This is in conformity 
with the findings of Ghosh and Patra (1994) and Thakur 
et al. (1998). 

Manual and herbicidal treatments either alone or in 
combination increased the protein and oil content of tpe 
sesame seeds and their production on hectare basis as 
compared to unweeded check (Table 3). Oil and protein 
percentage in seeds and their productionha were higher in 
plot treated with fluchloralin at pre-planting @ 1.0 kgAia 
+ 1 hand-weeding 21 DAS and this was considerably su- 
perior to all other treatments in these respect. The higher 
production may mainly be attributed to its higher yield po- 
tential and higher contents in the seeds due to minimum 
competition between crop and weed plants for resources. 
These results corroborate the findings of Sharnla and 
Chauhan (1995). 

The sesame crop may be fertilized @ 60 kg Nha and 
for effective control of weeds, pre-planting incorporation 
of fluchloralin @ 1 .o-kgha + 1 hand-weeding 21 DAS 
should be done for getting higher seed yield and oil and 
protein production per unit area. 
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