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ABSTRACT

A field expériment was conducted at Jabalpur, Madhya Pradesh, during the

winter seasons of 1996-97 and 1997-98, to find out the effect of nitrogen,
planting geometry and herbicides on weed dynamics, yield and nutrient uptake in
Indian mustard [Brassica juneea (L.) Czernj. & Cosson]. Treatments comprised
-combinations of 4 N levels (0,40,80 and 120 kg/ha) and 2 planting geometry {uni-

~and bi-direction) in main plots, 2 herbicides, viz. Isoproturon 1.0 kg and

Oxadiazon 0.75 kg/ha, as pre-emergence were compared with hand-weeding 30
days after sowing and weedy check in subplots. Weed population declined,
"~ whereas weed dry matter increased with advancement in age of the crop.

Increasing levels of nitrogen and change in planting geometry did not influence
the weed population, whereas weed dry matter at harvest declined significantly at

120 kg N/hg compared with no nitrogen application. Seed yield and nutrient
uptake also increased significantly at 120 kg N/ha. Both the herbicides
significantly increased the nutrient uptake by checking the weed growth

compared to weedy check. Isoproturon being at par to oxadiazon resulted in the

highest seed yield. Application of 120 kg N/hg and Isoproturon gave the hlghest
net return and benefit : cost ratio.
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High nitrogen requirement of Indian
mustard under irrigated conditions offers
conginial environment for weed infestation
particulary Asphodelus tenuifolius Cav.,
Chenopodium album L. and Convolvulus

arvensis L. (Tomar and Namdeo, 1991).

Due to severe weed competition, the yield
reduction in Indian mustard may go as high
as 70% (Tiwari and Kurchania, 1993).

Control of weeds is vitally important hot.
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only to check the losses caused by them but
alSo to increase the fertilizer-use efficiency.:
Application of nitrogen may shift the
competition in favour of crops against
weeds. Increased crop vigour as a result of
increased nutrient uptake may suppress the
weeds due to shading. Uniform distribution
and proper orientation of plants may also
lead to shading effect on weeds growing
under them. Use of herbicides for control of
weeds has been found to be more effective,
economical and quiker than hand-weeding.
The role of nitrogen in increasing the
production of Indian mustard is well
documented, however, its effect on weed
dynamics in relation of planting geomety
and herbicides and their integrated effect on

yield and nutrient uptake has not been .

investigated so far. Hence the present
investigation was taken up. ‘

_MATERIALS AND METHODS

The field experiment was conducted at
the Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur, during winter seasons
of 1996-97 and 1997-98. The soil was clay
in texture, low in available nitrogen,
medium in organic matter and phosphorus
and high in available potassium content.
The weather during 1996-97 was normal,
1997-98 the crop received
frequent heavy rainfall (336 mm)
throughout the crop season which resulted
in delayed sowing and poor crop growth
and yield. The experiment was laid out in
split-plot design replicated thrice. The main

~ plots comprised combinations of 4 nitrogen

levels (0, 40, 80 and 120 kg/ha) and 2
planting geometry (uni- and bi-directional
sowing), while 2 herbicides, viz.
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Isoproturon 1.0 kg/ha and Oxadiazon 0.75
kg/ha as pre-emergence, were compared
with hand-weeding and weedy control in
subplots. The Indian mustard (cv. 'Pusa
Jaikisan') was sown in rows 30 cm apart
with 5 kg seed/ha on 7 November 1996 and
19 December 1997. Under bi-directional
sowing, half of the seed of each plot was
sown in north—south direction followed by
sowing of remaining half in east-west
direction. A basal application of 60 kg P,0,
and 40 kg K,O/ha and half amount of
nitrogen as per the treatments was done at
sowing and the remaining amount of N was
top—dressed 40 days after sowing (DAS).
The crop was raised under irrigated
conditions. Population and dry matter of
weeds were recorded at 25, 50, 75 days and

_at harvest by placing a quadrate of 0.5 m x

0.5 m size at 4 places in each plot. Data on
weeds were subjected to squire-root
transformation (vx + 0.5) before statistical -
analysis. The herbicides were applied as
pre-emergence in 600 litres water/ha by
foot-sprayer fitted with the flat-fan nozzle
arrangement.

RESULTS AND DISGUSSION

Weed flora _

Major weed flora associated with crop
were Cichorium: intybus L., Medicago
hispida Gaertn, Anagallis arvensis L.,
Chenopodium album L., Melilotus indica
L., M. alba L., Vicia sativa L., Convolvulus
arvensis L., Phalaris minor Retz. and
Cyperus rotundus L. The total weeds

‘population at 25 days under weedy plot was

higher during 1996-97 than 1997-98.
Among different weed species, C. intybus
and M. hispida dominated during first year,



Table 1. Influence of nitrogen, planting geometry and weed control on weed population/m? at 25 DAS and weed dry matter (g/m?) at
harvest (average of 2 years)

Treatment Cichorium  Medicago  Phalaris  Chenopodium Anagallis Melilotus Vicia Convolvulus ~ Cyperus
intybus* hispida minor album . arvensis spp* sativa® arvensis* rotundus
P D P D P D- P D P D P D P D P D P D
N (kg/ha) . _

0 138 869 588 7.83 58 238 296 124 338 114 236 202 178 166 174 216 141 183
40 144 851 555 683 487 325 258 126 306 142 231 189 156 097 131 117 125 1.59
80 " 146 831 604 58 564 384 271 146 328 142 218+ 143 16 126 173 143 127 147
120 15.0 8.36 565 4.84 601 479 298 143 337 159 220 120 179 114 167 143 115 150
CD(P=005) 083 NS NS 151 NS 102 NS NS NS NS NS 065 NS 042 NS 053 NS 0.18

Planting geometry
Uni-direction 14.6 859 6.04 653 549 368 276 137 321 141 221 169 166 135 145 173 125 167
Bidirection 144 835 577 624 569 345 285 132 335 138 231 158 L72 131 177 158 128 153
CD(P=005) NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Weed-control method _ :
. Isoproturon 139 934 538 735 427 371 151 118 350 1.82 191 129 147 139 157 179 140 170
1.0kg/a i
Oxadiazon 121 899 350 574 260 277 165 128 192 1.09 155 132 140 133 133 18 131 195
0.75 kg/ha .
HW at 157 444 1751 385 746 189 400 084 371 114 271 190 196 086 199 121 119 162
30 DAS ~ . .
Weedy-check 163 111 721 889 800 589 429 210 397 103 291 175 192 173 157 178 118 213
CD(P=0.05)0.60 101 065 070 077 0.86 .066 024 053 061 032 046 042 030 '038 049 023 NS

Data subjected to \fx + 0.5 transformation; * weeds not found during second year; P, bopulation of weeds/m?; D, dry matter of weeds (g/m?)
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Table 2. Effect of mtrogen, plantmg geometry and weed controI on total populatlon and dry matter of

weeds (average data of 2 years)

Treatment Weed population/m? at Weeddrymatter (g/m?) at
days after sowing days after sowing
- 25 50 " 75 Atharvest 25 50 75 Atharvest
N(kg/ha) ' ¢
0 . 1508 1267 1126 1058 328 520 10.11  13.20
40 , 1427 1234 1136 10.71 321 521 - 866 1160
80. - oo 1549 1256 1123 - 1053  4.03 5.24 871 1143
120 : 1524 1219 1084 1019  3.94 452 868  10.90
CD(P=005) NS NS ' NS NS 034 037 081 156
Planting geor}ien'yk - o , R E .
 Uni-direction ~ 1506 1233 1118 1050 362 . 5.04 914 1196
Bi-direction © 1498 1304 1118 1046 © 375 504 881 1161
CD(P=005 ~ NS ~ NS NS NS NS 'N§ . NS NS

K Weed-coﬁtrol method

Isoproturon1.0kg/ha  13.22 1356 1188 1004 338 579 1015 1250

- Oxadiazon 0.75 kg/ha’ 1066 1081  9.62

8.85 2.80 47 893 1067

_; HWat30DAS " ‘1’8._07. 880 7".94__. 751 409 243 501 723
e Weedychcck 1864 1658 1502 - 1416 418 725 1294 1673
- ‘CD(P=0.05) . 089 099 081 077 024 032 075 107

s iDaté Subjec_iéd to */X + 0_5 trari‘sfon_natioh; DAS, _day$ after sowing ‘

: wh11e P. minor. dunng second year

- None of the weed species was

. mﬂuenced by increasing levels of nitrogen .

‘except C. intybus, which increased
significantly at 120 kg N/ha as  compared to
no nitrogen applicatiorr. This might be due-

to the stimulatory effect of nitrogen on
germination of weed seeds of this species:

Planting geometry did not influence the
population of individual weeds.. Although ;
- both the herbicides and hand-weedmg gave

effective control of almost all the weeds but
none of the herbicides was effective against
C. rotundus and C. arvensis. Isoproturon
was also ineffective against A. arvensis.

Poor control of A. arvensis in wheat with

Isoproturon was also noted by Yadav

(1992). Irrespective of the treatments, the
total weed population declined with

‘advancement in age of the crop (Table 2).

Increasing levels of nitrogen and change in -
planting geometry did not influence the
total weed population. Both the herbicides-
gave effective control of almost all the
weeds but Oxadiazon was better than
Isoproturon in its efficacy. Effective control -
of weeds by pre-emergence application of °
Oxadiazon and Isoproturon was also
corroborated by Tiwari and Kurchama
(1993).
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Weed dry matter

Increasing levels of nitrogen up to 120
kg/ha significantly reduced the dry matter
of M. hispida, Melilotus spp., V. sativa, C.
arvensis and C. rotundus compared to no
nitrogen application; however, the reverse
trend was observed with P. minor. Planting
geometry failed to affect the dry matter of
individual weeds. Application of herbicides
significantly reduced the biomass of C.
intybus, M. hispida, P. minor, C. album and
V. sativa, whereas C. rotundus, A. arvensis
- and C. arvensis were not controlled.
Among the different weed species, the dry
weight of C. intybus. M. hispida and P.
minor contributed much to the total weed
dry-matter production (Table 1).

Weed dry matter increased continuously
. up to the harvest (Table 2). The rate of
increase was slow during the initial stages
as compared to later stages. Initially (at 25
days) the weed biomass increased with
increasing levels of nitrogen but at later
stages it showed declining trend with
increasing levels of nitrogen during both
the years. This was because of quick
growth of Indian mustard at higher levels of

nitrogen which shaded the weeds resulting

in reduced photosynthesis and thereby less
dry-matter accumulation by weeds. The

results are in close conformity with those

reported by Singh et al. (1993) and Pahuja
et al. (1993). The highest weed biomass
was recorded in weedy check at all the
stages of crop growth. Hand-weeding
resulted in the least weed dry-matter
accumulation. Both the herbicides were
quite effective in reducing weed biomass
compared with weedy check but oxadiazon
was better than Isoproturon in-its efficacy.

Crop bio-mass, seed yield and har-
vest index :

" The total crop biomass increased signi-
ficantly with every increasing levels of
nitrogen up to the highest level (120 kg N/

ha) but the difference between 40 and 80 as~
~well as between 80 and 120 kg N/ha was

not significant during the second year
(Table 3). Seed yield increased

significantly with increase in each

successive levels of nitrogen up to 120 kg
N/ha during the first year. However, during
the second year-the difference in seed yield
between 80 and 120 kg N/ha was not
significant. On an average, application of

- 120 kg N/ha resulted in 13.78, 45.48 and.

173% increase in seed yield over 80 kg N/
ha, 40 kg N/ha and no nitrogen application
respectively. Application of herbicides

‘being at par with hand-weeding during the

first year resulted significantly higher yield
than weedy check due to effective control
of weeds. The highest seed yield was
obtained under Isoproturon during both the

years. Harvest index also increased with -
increasing levels of N during the first year.

however, it declined during the second year
because of poor crop growth. Planting

geometry and weed-control methods failed

to affect harvest index significantly.

Weed-control efficiency
Increasing levels of N increased the
weed-contro] efficiency. Application of 120

kg N/ha gave the highest weed-control

efficiency compared to 80 and 40 kg N/ha
because of better control of weeds. Bi-
directional sowing resulted in slightly better

‘weed-control efficiency . than uni-

directional. sowing. The effect was more
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Table 3. Effect of nitrogen, planting geometry and weed control on yield, harvest index, weed-control efficiency and economics in Indian

mustard . .
Treatment - . Crop biomass ~ Seed yield Harvest-index Weed control Net returns Benefit : cost
(kg/ha) (kg/ha) (%) efficiency(%) (Rs/ha) ratio
_ Y, ". Y, Y, Y, Y, Y, Y, Y, Y, Y, Y, Y,

N(kg/ha) - ' _ _

0 - 3924 1958 687 . 225 17.63 21.12 -9 -5.908 0.004 -0.68
40 6439 2269 1216 452 19.11 2150 1200 3298 6373 -3311 073 - -038
80 8,315 A 2,595 ‘1,663' "534 19.09  21.17 1314 3323 11,533 2,576 1.24 -028
120 9970 2,894 1975 581 2070 20.14 3028  36.05 15,745 2,275 1.64 -024
.CD (P=0.05) 931 373 190 75 1.61 ,- "~ 1.86 ' .

Planting geometry ' ‘ ~
Uni-direction 7066 2074- 1371 408 19.32 21.30 . 8562 4450 094 -~050
Bi-direction 7270 2283 1400-' . 488 1897 21.66 263 14.60 8268 -2,585 087 -028

CD(P=005 NS NS NS . NS NS NS '

" Weed-control method 3 ‘ _ : ]

Isoproturon- 7828 2552 1506~ 513 1836 2134 3197 5517 10250 2325 . 114 -0.25
1.0kg/ha R . o , . ) o : ‘

Oxadiazon 7265 2295 1477 . 499 1936 2143 4535 71.03 8,882 -3344 092 -037
0.75 kg/ha - ' . : ~ o

HW at 30 DAS - 7241 2167 - ‘1480 - 426 2042 2072 8215 8069 8964 —4736 087 -047

Weedy check 6313 1715 1079 353 . 1843 21.83 -5,563 -3667 067 046
Ch (P =0.05) 633 . 297, 151 57 NS NS . " .

Y,, 1996-97; Y, ,1997-98; DAS, days after sowing
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- Treatment

Table 4. Effect of nitrogen, planting geometry and weed control on nutrient uptake (kg/ha) by Indian mustard

. Nitrogen Phosphorus -~ " Potassium ;
Seed Stover - Total ~ Seed Stover Total Seed Stover - Total
N kg/ha o R ' : _ , , ‘ -
0 17.78 11,72 2950 1.29 0.97 2.26 5.06 - 3117 4223
4.97) .12) - (7.09) - (0.33) - (0.13) (0.46). (1.23) 833y (9.56)
40 33.51 19.58 5309 253 ‘ 1.65 - 4.18 9.77 6262  72.39
(11.90) - (5.63) . (17.53) - (0.80) - (0.39) (1.19) (2.85) (1997)  (22.82)
80 48.97 2599 7446 4.06 © 270 6.76 13.84 81.00 9434
‘ (14.69) (6.93) "(21.62) 0.92) - (0.58) (1.50) (3.08) - (23.98) (27.06)
120 - 6821 25.01 - . 9322 551 414 9.65 17.85 - 98.37 116.22
(15.28) . (1.03) (22.31) (1.03)- - (0.68) 1.71) (3.38) (26.22)  (29.60)
- CD(P=0.05) - 5.71 . 2.76 6.20 043 031 . 0.65 - 1.53- 9.14 9.63
; (2.45) (0.86) (2.78) 0.18) 007 - (0.20) (0.45) (331) (93.40)
_ Planting geometry o - : p ST o ,
‘Uhi-direction 4214 20.13 62.27 335° L 2.3 . 5.66 11.54 68.41 79.95
, 9.22) - (94.37) (13.59) 0.61) (0.36) 0.97) - (2.10) (15.71) . (17.81)
Bi-direction 41.86 21.02 62.88 - 334 243 » 577 - 11.47 76.16 ~ 82.63
' ‘ (10.20) (4.88) (15.08) (0.63) (0.38) @1.o1) 3.17 (23.53) (26.70)
CD (P=0.05) NS - NS NS NS - NS " NS ° - NS NS NS
. -~ (NS) - (NS) (NS) (NS) | (NS) (NS) (NS) (NS) (NS)
- Weed-control method ' : o o : : e I
"~ Isoproturon 1.0kg/ha- 44.84 . 2232 67.16 . 3.54 2.58 - 612 12.31 7647  88.78
' : . (13.85) (6.23) (20.08) (0.90) - ©0.51) - (1.41) (3.05) (22.85) © (25.90)
~ Oxadiazon 0.75 kg/ha 42.93 . 20.72 63.65 3.47 2.41 5.88 -11.79 7009  81.88.
7 (11.30) (5.52) (16.82) 0.74) (0:44) (1.18) - (2.59) (19.21) (21.80) -
HW at 30 days* 45.07 . 20.74 65.81 363 241 6.03 1221 69.48 81.69
, : (11.65) (5.49) (17.14) 078"  (046) (1.29) - (2.65) (19.85)  (22.50)
" Weedy check 3514 1853 53.67 2.74 2.07 " 4.81 9.72' 63.12 72.84
' (10.05) (4.46) (14.51) (0.67) (0.38) (1.05) (2.26) (15.98) (18.24)
CD (P=0.05) 458 1.90 5.75 036 - 0.20 0.62 1:24 6.29 . 6.95

Values without parentheses are of 1996-97 ‘and with parentheses are of .1997—98; days*, days after sowing

-
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» pronounced durmg the second year. Among
~ different weed-control measures, hand-"

weeding resulted in the highest weed-

control efficiency, followed by Oxadlazon
and Isoproturon (Table 3) ‘

NPK uptake ;

The N and P uptake was more in seed
while K uptake was higher in stover (Table
4). Increasing levels of N up to 120 kg/ha
significantly increased the NPK uptake in

‘both seed and stover. Planting geometry did
-not influence the nutrient uptake, but it was

significantly increased due to application of

herbicides and hand-weeding compared to"

weedy check. Hand-weeding and use of
herbicides effectively controlled the weeds
and consequently made more nutrients
available to the crop. Similar findings were
also reported by Singh and Malik (1995)..

~ Economics

Treatments were cconomlcal during

11996-97 only. There was net loss during the
second year dug to very poor yield. Net

_profit increased with the increase in
nitrogen levels up to 120 kg N/ha and -
benefit : cost ratio per rupee invested was’

also maximum. Uni-directional sowing
resulted in higher net return and benefit :

" cost ratio than bi-directional sowing.

Among weed-control treatments, maximum
net profit and benefit :
obtained with Isoproturon at 1.0 kg/ha.

- Weedy check resulted in the least profit and
- benefit : cost ratio.

cost ratio were

INDIAN MUSTARD RESPONSE TO AGRONOMIC PRACTICES 303,

. It may-be concluded that application of
.120 kg N/ha and Isoproturon at 1.0 kg/ha as
pre-cmergence is most economical in
1mgated mustard
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