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ABSTRACT

Eight weed control treatments in soybean and three in wheat were evaluated in soybean-wheat cropping
system during 2009-10 and 2010-11 at Palampur. Commelina benghalensis followed by Echinochloa
colona were the most competitive weeds in soybean. In wheat, Phalaris minor and Avena ludoviciana
were the most predominant weeds. Pendimethalin fb chlorimuron reduced dry weight of Aeschynomene,
Ageratum, Cyperus, Echinochloa and Panicum significantly over the unweeded check. Isoproturon 1000
g/ha + 2, 4-D 500 g/ha reduced dry weight of Phalaris minor over the weedy check. In soybean, application
of pendimethalin fb chlorimuron-ethyl allowed weeds to remove 89.2, 89.1 and 88.9% less N, P and K,
respectively as compared to the unweeded check. Application of isoproturon 1000 g/ha + 2,4-D 500 g/ha
reduced N, P and K depletion by weeds by more than 24% over the unweeded check. Application of
pendimethalin fb chlorimuron-ethyl resulted in 187.5% higher N and 166.3% higher K uptake by soybean
over weedy check. Unchecked weed growth reduced P uptake by 62.4% as compared to pendimethalin fb
chlorimuron ethyl. Isoproturon 1000 g/ha + 2,4-D 500 g/ha and isoproturon 750 g/ha + 2,4-D 500 g/ha
resulted in significantly higher N, P and K uptake by wheat over unweeded check. Weedy check reduced
soybean equivalent yield by 37.4 and 28.8% during 2009 and 2010, respectively. Imazethapyr fb imazethapyr
produced higher soybean equivalent yield (3.34 t/ha) during 2009, whereas, pendimethalin fb chlorimuron
(3.16 t/ha) was better during 2010. Isoproturon 1000 g/ha+ 2,4-D 500 g/ha (% 1,17,736) and isoproturon
750 g/ha+ 2,4-D 500 g/ha (% 1,16,861) resulted in higher net returns and net per < invested as compared
to weedy check.
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Soybean-wheat cropping system hasa great poten-
tial in northern plains of India. With many problems in
the traditional rice-wheat (Merma and Sharma 2007) or
maize-wheat cropping systems, the soybean-wheat has
emerged as a good alternative both for crop diversifica-
tion as well as for maintaining the sustainable soil
health. In fact, soil nutrient supply is improved when crops
with relatively high nutrient demands are rotated with crops
leaving relatively high amount of residues containing sub-
stantial amount of nutrients. Soybean is one crop, which
builds up the soil fertility by atmospheric nitrogen fixa-
tion through the root nodules and also through leaves fall-
ing on the ground at maturity. Besides residual effect on
soil fertility, soybean has great potential as an exception-
ally nutritive and very rich protein food. Being long dura-
tion crop, wheat also exhausts the soil to maximum poten-
tial. Infestation of weeds removes nutrients from the soil
thus, adversely affects the production of both the crops.
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Weeds increase cost of cultivation and deplete the resource
base (Buriro et al. 2003 and Upadhyay et al. 2012). In
order to achieve enhanced crop production and higher
benefits from applied inputs, weeds must be kept under
check by any of the safe and effective mean. Herbicide
combinations are more effective weapons in tackling weed
menace and thereby nutrient depletion by them than a single
herbicide approach (Pisal and Sagarka 2013 and Upadhyay
et al. 2013). Therefore, present study works out nutrient
removal by weeds and crops and impact on system pro-
ductivity as influenced by herbicide combinations in soy-
bean-wheat cropping system.

MATERIALS AND METHODS

A field experiment was conducted during Kharif
2009-10 and 2010-11 at Palampur (32° 62 N Latitude,
76°32 E longitude, 1280 m above msl). The soil of ex-
perimental site was silty clay loam in texture, acidic in
reaction (5.6), low in available nitrogen (204.6 kg/ha), me-
dium in available phosphorus (18.1 kg/ha) and high in
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available potassium (308.2 kg/ha). Eight weed control
treatments, viz. pendimethalin 1.5 kg/ha (pre), imazethepyr
200 g/ha (pre), quizalofop-ethyl 60 g/ha (early post),
imazethapyr 75 g/ha (pre) fb imazethapyr 75 g/ha (early
post), quizalofop-ethyl 50 g/ha + chlorimuron-ethyl 4 g/
ha (early post), pendimethalin 1.5 kg/ha (pre) fb
chlorimuron-ethyl 4 g/ha (early post), hand weeding (twice)
and weedy check in soybean as main plot factors and weedy
check, isoproturon 1.0 kg/ha + 2,4-D 0.50 kg/ha and
isoproturon 0.75 kg/ha + 2,4-D 0.50 kg/ha (post emer-
gence) in wheat as sub-plot factors were tested in split
plot design with three replications. The seeds of soybean
variety ‘Harit Soya’ were sown in rows 45 cm apart on
June 18, 2009 and June 5, 2010 using 75 kg seed/ha. The
crop was fertilized with 20 kg N, 60 kg P,Os and 40 kg
K,O/ha as basal dose. Wheat variety ‘HPW-155" was sown
on November 11, 2009 and November 3, 2010 using 100
kg seed/ha. The crop was fertilized with 120 kg N, 60 kg
P,Os and 30 kg K,O/ha. In each crop, required amount of
N, P and K was supplied through urea, single super phos-
phate and muriate of potash, respectively. Herbicides were
applied with the help of Maruyama power sprayer using
flat fan nozzle. Rest of the management practices were in
accordance with the recommended package of practices
for individual crop. Weed dry weight was recorded by plac-
ing 50 x 50 cm quadrates at two random places in each
plot and after drying them in hot air oven (72°C for 72
hours). Yields were harvested from net plot.

RESULTS AND DISCUSSION
Effect on weeds

Soybean: The experimental field was infested with
Commelina benghalensis (43.36 and 57.87% during 2009
and 2010, respectively), Echinochloa colona (18.04 and
15.02%), Aeschynomene indica (3.78 and 2.73%), Agera-
tum conyzoides (3.68 and 4.91%), Panicum
dichotomiflorum (11.53 and 5.12%), Digitaria sanguinalis
(4.25 and 3.69%), Eleusine indica (3.54 and 3.48%) and
Cyperus sp. (9.21 and 5.12%). Commelina benghalensis
was the most dominant weed in soybean (Singh et al. 1992,
Rajput and Kushwah 2004 and Kumar et al. 2008).

Weeds accumulated maximum dry matter by 60 DAS.
On dry weight basis Commelina was most competitive
weed in soybean and assumed alarming growth particu-
larly in 2009. All the three combinations of herbicides were
comparable to hand weeding twice in influemcing its
growth. Imazethapyr and quizalofop-ethyl also could bring
down its dry weight during 2009 and were as good as the
above treatments in reducing its dry weight. However,
pendimethalin was not effective against Commelina dur-
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ing both the years. Application of imazethapyr, pendimeth-
alin, pendimethalin fb chlorimuron-ethyl and hand weed-
ing (twice) significantly reduced the dry weight of
Aeschynomene over the unweeded check during 20009.
Pendimethalin fb chlorimuron-ethyl remaining at par with
pendimethalin alone and hand weeding (twice) resulted in
significantly lower dry weight of Ageratum during 2010.
All treatments were significantly superior to unweeded
check in controlling Cyperus during both the years and
Digitaria during 2010. Application of quizalofop-ethyl,
imazethapyr fb imazethapyr, quizalofop-ethyl +
chlorimuron-ethyl and pendimethalin fo chlorimuron-ethyl
remaining at par with each other resulted in significant
lower dry weight of Echinochloa during both the years.
Dry weight of Panicum dichotomiflorum was significantly
affected during 2009. All treatments except imazethapyr
fb imazethapyr significantly reduced dry weight of Pani-
cum dichotomiflorum over weedy check. However, weed
control treatments could not significantly reduced the dry
weight of Polygonum alatum and Eleusine indica. All treat-
ments except pendimethalin during 2009 significantly de-
creased total weed dry weight over the untreated check.
Pendimethalin fb chlorimuron resulted in significantly
lower total weed dry weight. However other herbicidal
mixtures during both the years and imazethapyr,
quizalofop-ethyl and hand weeding during 2009 were
compareable to pendimethalin fb chlorimuron. Herbicide
combinations had an edge over the individual application
of herbicides in reducing total weed dry weight. Superior-
ity of herbicide combinations has been documented (Singh
etal., 2006a Upadhyay et al., 2013 and Jadhav and Gadade
2012). The residual effects of treatments in wheat were
not significant on weeds in soybean.

Wheat: Phalaris minor and Avena ludoviciana were the
most predominant weeds constituting 66.5 and 27.65% of
the total weed flora. The other weeds found growing in
association with wheat crop were Lolium temulentum
(2.0%), Vicia sativa (3.0%) and Coronopus didymus
(0.6%).

The application of herbicides in soybean did not cause
any residual activity in influencing the dry weight of weeds
in wheat as dry weight of different weeds in wheat was
not significantly affected under weed control treatments
in soybean. Application of isoproturon 1000 g/ha+ 2,4-D
500 g/ha behaved statistically alike to isoproturon 750 g/
ha+ 2,4-D 500 g/ ha resulted in significantly lower dry
weight of Phalaris minor and Avena ludoviciana at 90
DAS as compared to weedy check. Weed control treat-
ments in wheat did not significantly influence the dry
weight of Lolium temulentum. Application of isoproturon
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Table 1. Effect of treatments on dry weight (g/m?) of weeds at 60 DAS in soybean

Commelina Aeschynom- Ageratum Cyperus Echinoch- Panicum Digitaria Total
Treatment Rate Time ene loa
(g/ha) 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
Soybean
T1- Pendimethalin 1500 Pre 186 121 29 20 33 74 22 25 71 52 17 25 10 25 215 153
(403) (148) (10) (7) (16) (61) (7) (10) (68) (30) (3) (9) (0) (10) (497) (238)
T,- Imazethapyr 200  Pre 37 123 12 30 33 49 22 44 70 72 28 33 39 31 100 171
(15) (167) (0) (12) (20) (32) (5) (22) (65) (60) (9) (17) (41) (15) (107) (307)
Ts- Quizalofop-ethyl 60 EP 104 115 40 28 25 44 19 35 13 24 12 22 28 42 120 139
(145) (157) (20) (10) (8) (26) (3) A7) (29 () (1) (7) (18) (24) (179) (216)
T4 Imazethapyr fb 75 fb Prefb 43 69 36 20 18 48 13 11 10 31 48 38 43 27 9.0 103
imazethapyr 75 EP (32) (48) (18) (5) (3) (33) (1) (0) (0) (11) (31) (24) (28) (9) (96) (110)
Ts- Quizalofop-ethyl + 50 + EP 103 66 47 28 11 31 11 24 15 26 10 24 15 20 117 95
chlorimuron-ethyl 4 (127) (45) (29) (11) (0) (13) (0 (B (2 (1) (© (B) (3 (5) (160) (94
Te- Pendimethalin fo 1500 Pre fb 49 67 13 26 13 25 12 10 32 32 18 19 19 17 67 89
chlorimuron-ethyl fb4 EP (30) (45) (1) (10) (1) (10) © O (122 12 B @ @® B (49 B2
T+~ Hand weeding twice 25&40 36 86 13 26 23 79 21 38 84 71 21 35 17 33 106 147
DAS  (18) (75) (1) (12) (6) (89) (4) (19) (76) (59) (4) (15) (6) (15) (116) (221)
Ts- Weedy check 211 155 48 33 40 81 43 49 90 83 6.2 48 52 74 267 216
(535) (243) (36) (15) (19) (71) (21) (29) (81) (73) (44) (30) (63) (62) (817) (475)
LSD (P=0.05) 71 43 273 NS NS 31 14 20 49 33 16 NS NS 26 79 49
Wheat
Si1- Weedy check 94 96 304 29 11 27 20 34 53 48 32 37 16 24 142 142
(156) (100) (15) (12) (0) (14) (5) (17) (49) (35) (18) (19) (3) (10) (258) (219)
S,- Isoproturon + 1000 Post 109 101 314 23 12 22 23 29 48 55 25 28 20 26 151 141
24-D + 500 (200) (119) (17) (8) (1) (7) (8) (13) (41) (40) (10) (11) (8) (10) (294) (221)
Ss- Isoproturon + 750 + Post 85 104 272 28 14 21 18 26 44 43 23 26 20 27 126 137
24-D 500 (133) (128) (11) (11) (3) (7) (4 (9) (33) (26) (8) (12) (6) (10) (206) (214)
LSD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Values given in parentheses are the means of original values
Table 2. Effect of treatments on dry weight (g/m?) of weeds at 60 DAS in wheat
Phalaris Avena Lolium Vicia Total
Treatment
2009-10 2010-11  2009-10 2010-11  2009-10 2010-11 2009-10 2010-11  2009-10  2010-11
Soybean
T1 2.8(8) 3.6(14) 34(11) 35(13) 1.2 (0) 1.1 (0) 1.2(1) 1.0(0) 4.5 (20) 5.2 (28)
T2 3.3(14) 3.3(11) 41(17) 3.3(11) 1.1 (0) 1.1 (0) 1.0(0) 1.3(1) 5.3 (31) 4.8 (23)
Ts 4.3 (23) 4.2 (18) 3.1(9) 3.0(8) 1.0 (0) 1.4 (1) 12(1) 1.1(0) 5.4 (32) 5.3 (28)
Ta 4.1 (17) 3.7(14) 38(18) 35(14) 1.1 (0) 1.1 (0) 12(1) 14(1) 5.9 (36) 5.3 (29)
Ts 3.4 (11) 3.3(11) 3.0(8) 3.4 (12) 1.2 (1) 1.2 (1) 16(2) 14(1) 4.7 (22) 4.9 (24)
Te 9.6 (188) 2.6 (7) 4.0(19) 3.5(16) 1.1 (0) 1.0 (0) 14() 12(1) 11.4(208) 4.5(23)
Ty 2.6 (6) 41(18) 4.6(29) 3.7(15) 1.0 (0) 1.4 (1) 1.00) 15(1) 5.3 (35) 5.8 (35)
Ts 2.4 (6) 48(28) 49(24) 46(23) 1.1 (0) 1.1 (0) 1.2(1) 1.1(0) 5.5 (31) 6.8 (51)
LSD (P=0.05) NS NS NS NS NS NS NS NS NS NS
Wheat
S1 4.8 (49) 41(0) 43(22) 4.2(20) 1.2 (0) 1.2 (1) 15(2) 12(1) 7.1(72) 6.1 (41)
S2 3.5(26) 3.1(10) 3.4(12) 3.1(10) 1.0 (0) 1.2 (0) 1.1(00) 1.3(1) 5.2 (38) 4.6 (21)
Ss 3.9 (28) 3.8(15) 38(17) 34(12) 1.1 (0) 1.1 (0) 1.2(0) 1.3(1) 5.8 (46) 5.3 (29)
LSD (P=0.05) 0.7 0.8 0.7 0.8 NS NS 0.2 NS 0.8 0.8

Values given in parentheses are the means of original values

1000 g/ha+ 2,4-D 500 g/ha behaving statistically alike with
isoproturon 750 g/ha+ 2,4-D 500 g/ha resulted in signifi-
cantly lower dry matter accumulation of Vicia sativa.
Application of isoproturon 1000 g/ha + 2,4-D 500 g/ha

behaving statistically similar to isoproturon 750 g/ha+ 2,4-
D 500 g/ha resulted in significantly lower dry matter ac-
cumulation of Coronopus didymus at 90 DAS during 2010.
Owing to species-wise reduction in dry weight, applica-
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tion of isoproturon 1000 g/ha + 2,4-D 500 g/ha and
isoproturon 750 g/ha+ 2,4-D 500 g/ha resulted in signifi-
cantly lower total weed dry weight over weedy check.
Similar results have been reported by Das and Yaduraju
(1999) and Punia et al. (2004).

Nutrient removal by weeds

Soybean: There was tremendous reduction in the nutrient
depletion under different weed control treatments. How-
ever, due to wide variation in nutrient content in weeds,
nutrient removal by them was significantly influenced dur-
ing 2010 only. All weed control treatments were signifi-
cantly superior to weedy check in decreasing N and P re-
moval by weeds. Among weed control treatments applied
in soybean, pendimethalin fb chlorimuron-ethyl being at
par to quizalofop-ethyl + chlorimuron-ethyl resulted in
significantly lower nitrogen removal by weeds. Weeds re-
moved 89.2% less nitrogen and 89.1% less phosphorus
than unweeded check. Rests of the treatments being at par
were comparable to hand weeding twice in depleting the
soil for available nitrogen and phosphorus. Application of
pendimethalin fb chlorimuron-ethyl resulted in signifi-
cantly lowest potassium depletion by weeds. This treat-
ment reduced potassium depletion by weeds by 88.9% due
to effective weed control as compared to the unweeded
check. Rests of the treatments were comparable to hand
weeding twice in influencing potassium depletion by
weeds. Weeds have considerably depleted the soil for N,
P and K in weedy check mainly because of higher dry
weight of weeds in these plots. Similar results have been
reported by Kumar and Das (2008), Singh et al. (2006a)
and Pasal and Sagarka (2013). Treatments in wheat could
not significantly influence nutrient depletion by weeds in
soybean.

Wheat: Similar to weed dry weight, treatments in soybean
did not significantly influence nutrient uptake by weeds
in wheat. Inspite of having significant reduction in weed
dry weight, N, P and K uptake by weeds in wheat was not
significantly influenced due to weed control treatments in
wheat. This clearly indicated vide variation in the content
of nutrients in weeds. The application of isoproturon 1000
g/ha + 2,4-D 500 g/ha reduced N, P and K depletion by
24.2 and 24.8 and 21.1 and 24.1% over the unweeded
check during 2009 and 2010, respectively.

Soybean + wheat system: Mean nutrient depletion by
weeds under soybean — wheat cropping system was sig-
nificantly affected due to treatments in soybean. Weeds in
unweeded check removed 71.5 kg of N, 6.9 kg of P and
97.4 kg of K, thus depriving crops for that much amount
of available nutrients. Out of this total removal by weeds
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more than 65% depletion of NPK (i.e. 66.7% N, 72.2% P
and 65.4% K in soybean) occurred during Kharif. Appli-
cation of pendimethalin fb chlorimuron could save 48.1
kg N, 9.9 kg P and 66 kg K/ha from being depleted by
weeds under soybean —wheat cropping system. Treatments
in wheat also brought about significant variation in total
NPK depletion by weeds in soybean — wheat cropping
system. Isoproturon 0.7-1.00 kg/ha + 2,4-D 0.50 kg/ha sig-
nificantly reduced total N, P and K depletion by weeds in
soybean — wheat cropping system.

Nutrient uptake by crops

Soybean: Weed control treatments significantly increased
the nitrogen uptake by soybean crop over unweeded check.
In general, all the herbicide combinations were superior
to alone application of herbicides in improving the nitro-
gen uptake by crop. Because of higher seed and straw yield,
pendimethalin fb chlorimuron-ethyl resulted in signifi-
cantly higher nitrogen uptake by crop during 2009. How-
ever, this treatment remained statistically similar with
imazethapyr fb imazethapyr and quizalofop-ethyl +
chlorimuron-ethyl during 2010. Application of
pendimethalin fb chlorimuron-ethyl resulted in 187.5 and
52.7% higher nitrogen uptake over weedy check during
2009 and 2010, respectively. P and K content showed varia-
tion and therefore their uptake by soybean crop was not
significantly affected under weed control treatments in
soybean during 2010. Pendimethalin fb chlorimuron-ethyl
remaining at par with imazethapyr fb imazehapyr and
handweeding twice resulted in significantly higher P up-
take by soybean over other treatments. Herbicides alone
were alike to hand weeding twice in influencing P uptake
by soybean crop. Unchecked weed growth reduced phos-
phorus uptake in soybean by 62.4% as compared to
pendimethalin fb chlorimuron-ethyl.

Similar trend as that of P uptake was observed with
respect to K uptake in soybean during 2009. Pendimethalin
fo chlorimuron-ethyl recorded 166.3% higher potassium
uptake by soybean than unweeded check. However, this
treatment behaved statistically alike to imazethapyr fb
imazethapyr and hand weeding (twice). Higher dry matter
accumulation by soybean with application of pendimethalin
fb chlorimuron-ethyl may be attributed to better root spread
and penetration in soil due to weed free environment. Also,
lower N, P and K removal by weeds allowed soybean to
grow more vigorously and accumulated more biomass,
which consequently led to higher uptake of these nutri-
ents (Kumar and Dass 2008 and Singh et al. 2006). Treat-
ments in wheat did not significantly influence nutrients
uptake by soybean during both the years.
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Table 3. Effect of treatments on nutrient uptake (kg/ha) by weeds

Soybean Wheat Total*
N P K N P K
Treatment 2009 2010 2009 2010 2009 2010 2009- 2010- 2009- 2010- 2009- 2010- N P K
10 11 10 11 10 11
Soybean
Ty 272 278 60 50 444 360 243 220 36 33 313 297 507 9.0 707
T 198 282 47 52 309 331 219 177 37 26 294 232 438 81 583
Ts 315 250 57 47 391 322 172 201 27 32 232 272 469 82 609
Ta 170 201 35 39 254 253 199 211 30 33 257 290 391 69 527
Ts 215 141 45 27 340 192 188 188 29 28 245 243 366 65 510
Te 52 58 13 11 72 79 181 176 27 28 235 242 234 40 314
T 90 206 16 40 116 274 301 216 48 34 412 287 407 6.9 545
Ts 418 535 98 102 618 714 272 204 45 32 350 265 715 139 974
LSD (P=0.05) NS 91 NS 18 NS 103 NS NS NS NS NS NS 86 29 102
Wheat
S 251 246 55 46 370 316 256 231 41 35 338 308 492 89 666
Sz 208 241 45 46 299 308 194 174 3.1 28 262 234 409 75 552
Ss 190 245 39 46 286 323 216 192 33 30 277 255 422 74 571
LSD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS 25 09 35
*Mean of two years
Table 4. Effect of treatments on nutrient uptake (kg/ha) by crops
Soybean Wheat Total*
Treatment N P K N P K
2009 2010 2009 2010 2009 2010 2009- 2010- 2009- 2010- 2009- 2010- N P K
10 11 10 11 10 11
Soybean
T, 1103 116.8 129 14.0 1258 1389 1345 1258 249 255 149.2 1557 2437 387 2848
T, 106.4 1239 13.0 14.7 1266 150.1 1235 1228 234 238 139.2 1443 2383 375 280.1
Ts 110.0 1242 126 14.3 1226 1415 1240 120.7 221 228 1351 148.6 2395 359 2739
T, 1424 1403 16.6 16.8 1515 1516 1443 1306 27.2 27.8 163.7 1654 2788 442 316.1
Ts 1336 138.8 146 16.0 140.8 1555 1288 1175 245 246 1444 1500 2594 399 2954
Ts 170.2 1487 205 154 192.8 1486 1343 1330 259 254 147.1 1704 2931 436 3295
T 136.0 1294 16.2 14.7 1503 1389 1431 1220 253 231 156.7 137.2 265.3 39.7 291.6
Ts 592 974 7.7 123 724 1308 1226 108.3 227 214 129.8 131.4 1938 321 2322
LSD (P=0.05) 36.45 1210 495 NS 50.09 NS NS NS NS NS NS NS 273 55 40.0
Wheat
S 1183 1263 139 146 131.1 1441 1172 1094 212 214 1314 136.2 2356 356 2714
S 1205 128.7 142 150 138.2 144.1 1439 1305 265 26.1 1574 156.7 261.8 409 298.2
Ss 1243 1273 147 148 136.8 1453 1346 1278 258 254 148.1 157.8 257.0 40.4 2940
LSD (P=0.05) NS NS NS NS NS NS 1136 844 220 172 12.88 1297 79 15 129

*Mean of two years

Wheat: Weed control treatments in soybean did not bring
about significant variation in uptake of N, P and K by
wheat. Weed control treatments in wheat resulted in sig-
nificant variation in NPK uptake by wheat. Application of
isoproturon 1000 g/ha+ 2,4-D 500 g/ha behaving statisti-
cally alike with isoproturon 750 g/ha + 2,4-D 500 g/ha
resulted in significantly higher N, P and K uptake over
unweeded check. The higher nutrient uptake can be as-
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cribed to more grain and straw yield under isoproturon
1000 g/ha+ 2,4-D 500 g/ha and isoproturon 750 g/ha +
2,4-D 500 g/ha. Similar results have been reported by
Pandey et al. (2007) and Bharat and Kachroo (2007).
Higher dry matter accumulation by wheat under herbi-
cidal treatments might have increased the nutrient uptake
(Brar and Walia 2009 and Pandey et al. 2001).
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Table 5. Effect of treatments on soybean seed yield (t/ha), soybean equivalent yield (t/ha), net
returns (3/ha) and net returns per rupee invested in soybean-wheat cropping system

Soybean seed Soybean equivalent Net return Net returns/
Treatment yield (t/ha) yield (x10% ¥ /ha) invested
2009 2009 2009 2010 2009 2010 2009 2010
Soybean
T: 1.33 1.33 2.80 2.72 65.52 68.13 1.45 1.51
T, 1.34 1.34 2.69 2.79 61.56 69.49 1.37 1.55
Ts 1.38 1.38 2.69 2.76 61.52 68.28 1.38 1.53
Ts 1.79 1.79 3.34 3.15 83.60 82.61 1.87 1.85
Ts 1.67 1.67 3.10 2.89 75.23 75.73 1.69 1.70
Ts 1.87 1.87 3.30 3.16 85.09 85.16 1.88 1.88
T7 1.63 1.63 3.11 2.94 73.67 64.80 1.49 1.32
Ts 0.75 0.75 2.09 2.25 40.43 4549 0.91 1.02
LSD (P=0.05) 0.43 0.43 0.59 0.35 22.10 1457 0.49 0.31
Wheat
S1 1.45 1.45 2.72 2.69 61.41 64.11 1.36 1.42
Sz 1.43 1.43 2.96 2.97 72.18 73.85 1.58 1.62
S3 1.53 1.53 2.99 2.84 7139 7192 157 1.58
LSD (P=0.05) NS NS 0.17 0.11 6.22 410 0.14 0.09

Soybean + wheat: Treatments in soybean significantly
affected total NPK uptake in soybean — wheat cropping
system. Under weedy check, crop uptake was only 193.8
kg N, 32.1 kg P and 232.2 kg K which increased to 293.1
kg N, 43.6 kg P and 329.5 kg K under the best treatment
i.e. pendimethalin fb chlorimuron-ethyl. However, uptake
of nutrients by the cropping system was tremendously
higher than the recommend application rate even in the
weedy check. The upake by weeds was extra. The all other
treatments were also superior to weedy check in increas-
ing N and K uptake by soybean — wheat cropping system.
Treatments in wheat significantly influenced total N, P and
K uptake by soybean — wheat system. Application of 0.75-
1.00 kg/ha + 2,4-D 0.50 kg/ha significantly increased to-
tal NPK uptake by soybean — wheat cropping system.

System productivity

Application of pendimethalin fb chlorimuron-ethyl
remaining statistically at par to imazethapyr fb imazethapyr,
quizalofop-ethyl + chlorimuron-ethyl and hand weeding
(twice) resulted in significantly higher soybean seed yield.
Weeds in weedy check reduced the seed yield of soybean
by 59.9 and 41.0% during 2009 and 2010, respectively as
compared to pendimethalin fb chlorimuron ethyl. Mishra
and Singh (2009) have reported 86% reduction in seed
yield of soybean due to weeds. There were no residual
effects of treatments applied in wheat on seed yield of soy-
bean as the treatments were not significantly different.
Herbicide combinations and hand weeding twice were
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better than herbicides alone in influencing soybean equiva-
lent yield (Table 5). During 2009, pendimethalin alone was
also at par with herbicide combinations. Application of
imazethapyr fb imazethapyr produced higher soybean
equivalent yield (3.34 t/ha) during 2009, whereas during
2010, application of pendimethalin fb chlorimuron (3.16
t/ha) was better. Weedy check reduced soybean equiva-
lent yield by 37.4 and 28.8% during 2009 and 2010, re-
spectively. Among treatments in wheat, application of
isoproturon 0.75 kg/ha + 2,4-D 0.50 kg/ha and isoproturon
1000 g/ha+ 2,4-D 500 g/hawas statistically similar in in-
fluencing soybean equivalent yield over weedy check dur-
ing 2009. During 2010, application of isoproturon 1000
g/ha+ 2,4-D 500 g/ha produced highest soybean equiva-
lent yield (2.97 t/ha).

Profitability

Pendimethalin fb chlorimuron remaining at par with
pendimethalin, imazethapyre fb imazethapyre, quizalofop
+ chlorimuron and hand weeding twice during 2009 and
imazethapyre fb imazethapyre and quizalofop +
chlorimuron during 2010 resulted significantly higher net
returns (X 85,096, 85,165) and net returns per rupee in-
vested (1.88 and 1.88). Among treatments in wheat,
isoproturon 1000 g/ha + 2,4-D 500 g/ha (% 1,17,736 and
1.60) and isoproturon 750 g/ha + 2,4-D 500 g/ha (%
1,16,861 and 1.58) remaining statistically at par resulted
in higher net returns and net return per rupee invested as
compared to weedy check.
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