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Abstract: Weeds play an important role in the production systems. They compete with crops for water, nutrients, air and light
thereby resulting poor crop growth. Many narrow leaved, broad leaved and grassy weeds are associated with wheat, which ultim ately
reduce the grain yield. Weeds are the major constraints to wheat cultivation in many regions of South Asia. It is reported that more
than 90 species of weeds infesting this crop in Indian sub-continent and direct yields loss due to mixed weed flora ranges from 20 to
40% depending on weed species. In Nepal, it is estimated that weeds can reduce wheat yield up to 50%, sometimes even higher
depending upon the severity and species of weeds. Several studies showed that straw mulch minimized both grassy and broadleaf
weeds up to 80% in wheat. Tillage is another important factor in weed management program. Zero tillage or surface seeding
technology is gaining popularity in wheat cultivation as it has not only reduced the incidence of most problematic weeds Phalaris
minor Retz. and Chenopodium album L. but also improved the input-use efficiency ), improved soil condition due to decomposition of
crop residues in situ, increase in infiltration rate, reduced cost of seed bed preparation and early sowing of wheat in rice-wheat
system.. It is reported minimum weed dry weight with the use of lower dose of nitrogen and it significantly increased with higher dose

of nitrogen.
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1. Introduction

In Nepal, wheat is the third most important cereal crop in
acreage and production after rice and maize and therefore
plays an important role in national food security. More than
84% of wheat areas are after rice. Rice-wheat, a most
prominent cropping system in Nepal occupies 37% of the rice
and 85% of wheat area of the country (Tripathi et al., 2003).
Though, wheat is one of the major cereal crops in Nepal
having average vield of 2.41 t ha™ (MOAC, 2012) which is
very low in comparison to neighbouring countries. Wheat
yield under rice-wheat system is low due to various problems.
The major reasons for low productivity of wheat are delay
sowing, nutrient deficiencies and weed problems. Many
narrow leaved, broad leaved and grassy weeds are associated
with wheat, which ultimately reduce the grain yield.

Many scientists from South Asia reported weed as the major
constraints to wheat cultivation. Rao (2000) reported more
than 90 weed species infesting wheat crop in Indian sub-
continent. Likewise, Nayyar et al. (1994) reported weed
infestation as the main cause of yield reduction of wheat up to
25-30% in Pakistan. Begum et al. (2003) reported 73 species
of weed infesting wheat crop in Bangladesh. Rao (2000)
reported 20-40% yield loss in wheat due to weeds in India.
Likewise, Pandey et al. (2006) observed an average of 309
weeds m? which reduced 29% grain yield of wheat in India.
In Nepal also, reduction of wheat yield up to 50% was
reported by Ranjit (2002). In case of Chitwan area of Nepal,
Dangol and Chaudhary (1993) reported 30 weed species of
wheat and Ranjit et al. (2006) reported broadleaf weeds as the
major problem.

Weeds that grow with crop deplete considerable amount of
nutrients and soil moisture thereby resulting poor crop growth.
Several studies showed that mulching could minimize both
grassy and broadleaf weeds in wheat. Various mulching
materials are reported for example organic and synthetic
mulch to be effective in suppressing weed growth and
conserving soil moisture. Organic mulch includes the straw,
hay, dry sugarcane leaves, FYM, rice hulls, saw dust and bark
dust while synthetic mulch includes black paper or polythene
film which provides stronger mechanical barriers to all kinds
of germinating weeds. These synthetic mulches due to their
higher cost are limited to only certain high value vegetables
and ornamentals (Gupta, 2002). But organic mulches are
cheap and easily available, so it can be used in wheat to
suppress weeds. In addition it has beneficial effects like soil
conservation, moderation of temperature, reduction in salinity
and improvement of soil structure. Likewise, Rahman et al.
(2005) also reported rice straw mulch to be effective on
conserving initial soil moisture, and reducing weed growth,
which ultimately improved the grain yield of wheat. Similarly,
Verma and Acharya (1996) reported that rice straw muich to
be more effective in increasing the nitrogen use efficiency
(NUE) by suppressing weed growth and decreasing the
nitrogen loss through volatilization by lowering the soil pH.

Tillage is another important factor in weed management
program. Different tillage practices significantly influenced
the weed population. Zero tillage or surface seeding
technology is gaining popularity in wheat cultivation, as it has
not only reduced the incidence of most problematic weeds
Phalaris minor Retz. and Chenopodium album L. but also
improved the input-use efficiency (Mishra et al., 2005),
improved soil condition due to decomposition of crop residues
in situ, increase in infiltration rate, reduced cost of seed bed
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preparation and early sowing of wheat in rice-wheat system.
Tillage system also influences the vertical distribution of weed
seeds in soil layer and weed diversity. No-till cropping system
leaves most of weed seeds in top 1.0 cm of the soil profile
(Cardina et al., 1991), while in deep tillage, significant
reduction of weed population was observed due to the
inversion of soil with mould board plough which resulted in
deeper placement of most of the weed seeds which could not
emerge out (Chahal et al., 2003).

Uninterrupted nutrient supply during the growth period of
crop is pivotal to realize full yield potential of a crop. Weeds,
being a serious negative factor in crop production, are
responsible for marked losses of crop yield. Angonin et al.
(1996) suggested that nitrogen dose should be adjusted at a
favorable time in order to enhance the yield components not
affected by the weed. They also reported that late application
of nitrogen increased the grain weight and the effect of weeds
on wheat yield loss was lowest but maximal yield loss was
achieved with a single application of nitrogen at tillering
stage. So, split application of nitrogen at least 10 days after
seeding and 20 days after seeding in full dose greatly
influence yield and yield attributes of wheat.

2. Material and Methods

This paper was prepared on the basis of review from different
printed materials, books and research papers.

3. Results and Discussion

3.1 Weed flora of wheat

Many grassy and broadleaf weeds are associated with wheat,
the occurrence of which may depend upon so many factors
such as location, soil fertility, management etc. In South Asia
region, for example Begum et al. (2003) reported 73 weed
species in wheat crop at Mymensingh region of Bangladesh.
Among them, Gnaphalium affine D. Don (33.5%),
Chenopodium album (23.3%), Polygonum plebeium R. Br.
(15.2%), Digitaria sanguinalis (L.) Scop. (14.8%) and
Cynodon dactylon (L.) Pers. (13.6%) had higher relative
abundance value as compared to other weeds. Similarly,
Aslam et al. (1989) stated that Phalaris minor, Chenopodium
album and Rumex acetosella L. were the major problem weeds
of wheat in Pakistan.

Hobbs (1990) reported P. minor, A. fatua, Lathyrus aphaca L.
and C. album as the major weeds of wheat in India. Similarly,
Dwivedi et al. (1996) recorded P. minor, C. album, Anagalis
arvensis L., C. dactylon, A. fatua and Vicia sativa L. as the
dominant weed species in northern hill region of
Chhattisgarh, Madhya Pradesh, India. Nanda and Patro
(1996) reported 20 weed species associated with wheat crop at
Orissa, India. Pandey et al. (1997) reported different types of
monocot and dicot weeds infesting wheat crop at Bihar, India.
Among broad leaved weeds, C. album, Fumaria parviflora
Lam., Trigonella polycerata, Oxalis corniculata L., Melilotus
indica (L.), Convolvulus arvensis L., Spergula arvensis,
Lippia nodiflora (L.) and Nicotiana plumbaginifolia Viv. and
in case of grassy weeds P. minor, A. fatua and C. dactylon and
among the sedges Cyperus rotundus L. predominantly infested

the crop field. Singh et al. (1997) reported total weed
population varied from 4.30 to 60.04 weeds m™ at harvesting
stage of wheat at Jabalpur, India.

A survey conducted by Chaudhary and Shrestha (1981)
reported a large number of weeds at Kirtipur area of Nepal in
association with wheat crops and the major weeds reported
were Cannabis sativa L., C. album, P. minor and Vicia spp.
The common weeds in the experimental field of Khumaltar,
Nepal during 2001/02 were P. minor, Alopecuros sp., C.
album, Stellaria media (L.), Polygonum hydropiper L.,
Bothiospermum, Rumex sp., Senecio vulgaris and reported
that C. album as the dominant weed at all the wheat field
having numbers ranged from 500 to 900 per 0.5m? area
(NARC, 2002). Also, another experiment during 2004/05
reported different types of weeds like P. minor, Alopecuros
aequalis Sobol., Stellaria media, C. album, Gnaphalium
affenes D. Don, Soliva anthemifolia (Juss.) R. B., A. arvensis,
Vicia spp. etc. in wheat field. Among them A. aequalis, C.
album, S. media, S. anthmifolia and P. minor were reported
commonly in wheat (NARC, 2006). Joshi (1996) recorded 64
weeds species of wheat from Kabhre district of Nepal and
found 9 weed species like P. hydropiper, A. aequalis, C.
album, Polypogon fugax Nees ex Steudel, P. minor, P.
plebeium, A. fatua, S. anthemifolia and Stellaria uliginosa as
dominant in wheat. Ranjit et al. (2006) reported broadleaf
weeds like C. album, Fumaria sp. and Ageratum sp. as the
major weed flora in Chitwan area of Nepal. Thirty weed
species belonging to 16 families and 25 genera were reported
in wheat field at Rampur, Chitwan, Nepal (Dangol and
Chaudhary, 1993). Among them, 28 were annual and 2
perennial. C. dactylon, D. adscendens, A. houstonianum and
C. album were as found major weed species at IAAS, Rampur,
Nepal and adjoining areas were reported by Dangol et al.
(1993).

3.2 Yield loss in wheat due to weeds

Weeds play an important role in the production systems. They
compete with crops for water, nutrients, air and light. Weeds
are the major constraints to wheat cultivation in many regions
of South Asia. More than 90 species of weeds infest this crop
in Indian sub-continent and direct yields loss due to mixed
weed flora ranges from 20 to 40%, depending on weed species
(Rao, 2000).

Nayyar et al. (1994) reported weed infestation as the main
cause of yield reduction of wheat up to 25-30% in Pakistan.
There are also several different reports of yield loss of wheat
due to weeds in India were reported such as 10-50% (Walia et
al., 1990), 34.3% (Tiwari and Parihar, 1993) and 10-80%
(Khera et al., 1995). Similarly, 28.9-52.2% (Pandey et al.,
1998) and 29% (Pandey et al., 2006) reduction in wheat yield
due to season long weed competition at mid hills of North
West Himalayan region of India were reported. Pandey and
Verma (2002) reported significant decrease in plant height of
wheat, productive tillers m™ row length, grains panicle™ and
1000 grain weight and lowered crop yield by 27.2% due to
weed competition. Dwivedi et al. (1996) reported 30 to 50%
yield reduction in wheat due to heavy infestation of broad-
spectrum weed flora in the northern hill region of
Chhattisgarh, Madhya Pradesh, India. Similarly, Chopra et al.
(1999) reported that uncontrolled weeds caused 30.68% grain
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yield loss in wheat. Mondol et al. (2007) from Bangladesh
investigated the effect of C. aloum competition on growth and
yield of wheat and reported that the highest reduction of wheat
yield under weedy check treatment were the result of reduction
of total tillers per plant by 31%, reduction of effective tillers
per plant by 43.34%, reduction of grains per spike by 14.57%
and reduction of total dry weight of wheat by 34.5%.

It is estimated that weeds can reduce wheat yield up to 50% in
Nepal, sometimes even higher depending upon the severity
and species of weeds (Ranjit, 2002). Similarly, Harrington et
al. (1992) reported productivity loss of wheat due to weeds in
Kabhre district of Nepal to be 8-37% with annual frequency of
occurrence as much as 100% and annual regional productivity
loss as much as 6-10%. Similarly, 33% vyield loss in wheat due
to weeds was reported by Joshi (1996) at Sipaghat, Kabhre
district of Nepal.

3.3 Tillage in relation to weed and crop yield

Yadav et al. (2005) from India reported that the grain yield
and number of effective tillers m™ increased by 7.7% and
6.6% respectively with zero tillage over conventional tillage
due to the better establishment of plants as a result of less
weed competition. Similarly, significant reduction in dry
weight of weeds was observed with zero tillage over
conventional tillage. Mishra et al. (2005) observed that deep
tillage significantly reduced the population of weeds compared
to zero tillage system due to the deeper placement of most of
the weed seeds which could not emerge out. Zero tillage or
surface seeding reduced the infestation of P. minor and C.
album but increased the problem of wild oat. But, Gupta
(2002) reported that deep and frequent tillage bring more of
dormant weed seeds and rhizomes to the soil surface and also
preserve the new ones deep inside the soil for the future,
which are undesirable.

Significant effect on wheat production was observed due to
different tillage practices and weed management practices.
Ranjit (1998) reported maximum number of S. anthmifolia, A.
arvensis and Alopecuros sp. in zero tillage but higher number
of C. album, P. minor, Polygonum sp., and Cannabis sativa L.
in normal tillage. Dry weed weight was less in reduced and
normal tillage as compared to zero tillage in both the years.
The highest yield was recorded in normal tillage however; the
reduced tillage and zero tillage were at par. According to
Ranjit (2000), the grassy weed was lowest in zero tillage but at
par with normal tillage. The highest broadleaf weeds were
recorded in normal tillage with lowest in reduced tillage
(Chinese seed drill). Broad leaf and grassy weeds removed
more NPK in zero tillage and reduced yield, respectively.
Ranjit and Suwanketnikom (2003) reported no specific weed
species associated with the tillage systems and stated both the
tillage systems have same type of weed species but with
different intensities. There were more narrow leaves than
broadleaf weeds in both tillage systems. The most common
narrow leaf weed species were A. aequalis and P. minor, while
broadleaf dicot was C. album, C. didymus, R. crispus, S.
media and S. anthemifolia. The population of A. aequalis, P.
minor, R. crispus and S. media was higher in conventional
tillage than in minimum tillage. The total population of

narrow leaf weeds was higher in conventional tillage than in
minimum tillage at 4 and 8 weeks after seeding of wheat.

Arshad et al. (1994) reported that higher yields were obtained
from reduced tillage than conventional tillage or zero tillage.
Polygonum convolvulus L. was more abundant under
conventional tillage but S. vulgaris, Taraxacum officinale
Wigg., Galeopsis tetrahit L., Equisetum arvense and
Polygonum scabrum Moench. tended to have higher
populations under the zero tillage system. The reduced system
is also economical and environmentally desirable owing to
lower tillage and herbicide requirements. Streit et al. (2002)
reported less density of weeds was associated with no-tillage
than in minimum and conventional tillage system and also
reported perennial weeds in no-tillage while annual broad-
leaved species associated with minimum and conventional
tillage plot. Singh et al. (2001) reported more weed emergence
in conventional tillage (146 m™) and reduced tillage (141 m™)
than in zero tillage system (103 m™) at 30 days stage and the
highest average grain (3872 kg ha™) and biological yield
(10536 kg ha™) was obtained under zero tillage weed-free
situation which was at par with conventional tillage. Malik et
al. (2000) reported that the density and dry weight of P. minor
remained significantly higher under conventional method of
wheat sowing compared to zero-tillage throughout the crop
season. Yadav et al. (2007) reported that conventional tillage
reduced weed infestation (weed density and dry weight)
significantly and caused a remarkable reduction in weed
density (50%) and weed dry weight (55.1%) as compared to
zero tillage. Singh et al. (1998) also reported less weed
infestation (weed density and dry weight) with conventional
tillage over zero tillage. Jain et al. (2007) reported that the
tillage practices did not influence the intensity of weeds;
however weed density and dry weight was lower in
conventional tillage than zero tillage non-significantly.

3.4 Mulching in relation to weed and crop yield

Kumar et al. (1995) reported straw mulch either applied in flat
beds or ridge and furrow reduced the weed density and dry
weight m™ significantly compared with flat bed and ridge and
furrow without mulch due to its smothering effect on weeds.
The smothering effect of mulch on weed was also reported by
Yadav et al. (2007). Rahman et al. (2005) reported rice straw
mulching had a significant effect on conserving initial soil
moisture, promoting root development and reducing weed
growth, which ultimately improved the grain yield of no-till
wheat. Ranjit and Suwanketnikom (2003) reported that straw
mulch suppressed narrow leaf weeds up to 23% and broadleaf
weeds up to 36% compared to unweeded control at 4 weeks
after sowing of wheat. Similarly, Verma and Acharya (1996)
reported that rice straw mulch was more effective in
suppressing weeds in wheat and the maximum root growth
and water uptake were obtained at 120 kg nitrogen per hectare
and in mulched treatments. Nimje (1994) found that mulching
@ 5 t ha™ was effective in controlling weeds (23%) and
increased grain yield (9.3%) in soybean. Also, Maharjan and
Kanwar (1993) reported that mulching with pine (Pinus sp.)
@ 10 t ha™ just after sowing increased the grain yield of
wheat by 16% compared with no mulching.
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Ranjit (2002) reported the effect of rice straw mulching (4 t
ha') on wheat plants during the sixth week of planting.
During this stage, wheat plants were dark green in all the
mulched treatments than no mulch. Both grassy and broad
leaf weeds were suppressed up to 80% by the straw mulch and
thus higher yield of wheat was obtained. Tillers of wheat were
also more in mulch compared to no mulch treatments. Weeds
like C. album, Rumex sp., P. hydropiper, S. media, C. sativa
and S. vulgaris were among the broadleaf weeds and P. minor
and Alopecuros sp. were among the narrow leaf weeds in the
experimental field. Among them, P. minor, Alopecuros sp.
and C. album were the dominant weeds. Similarly, NARC
(2002) also reported the number of C. album ranged from 500
to 900 per 0.5 m? in wheat field but with rice straw mulch,
this weed was suppressed from 200 to 399 per 0.5m% The
effect of mulching was noted on the wheat plants during the
sixth week of planting. The wheat plants were dark green in
all the treatments with mulch compared to no mulch. There
were also more number of tillers m? and grain yield in
mulched plot. Pandey et al. (1997) reported that weed count
and weed biomass decreased with increasing levels of
mulching (50 q ha™) than no mulching. NARC (2000)
reported that when straw mulch was applied at the rate of 4 t
ha™, weedy check with mulch treatment suppressed the weeds
about 50 % compared to without mulch. Yadav et al. (2007)
reported that mulch reduced the weed density and dry weight
m™ by 31% and 46.9%, respectively over no mulch and also
reported significantly more grain and straw yield than non-
mulched crop.

3.5 Nitrogen in relation to weed and crop yield

Yadav et al. (2005) reported dry weight of weeds were
minimum with 120 kg N ha™ and it increased significantly up
to 180 kg N ha™ in wheat field. Nanda and Patro (1996)
reported that application of NPK (100:50:50 kg ha™) recorded
significantly lower weed population when examined in
isolation and in combination with narrower row spacing of 15
cm. Root and shoot growth of many agricultural weeds was
more responsive to higher levels of nitrogen than that of
crops. Indiscriminate nitrogen fertilizer use has the potential
to benefit weeds at the expense of crops (Blackshaw et al.,
2003). Late application of nitrogen increased the grain weight
and the effect of Veronica hederifolia on wheat yield loss was
lowest. Maximal yield loss was achieved with a single
application of nitrogen at tillering stage and suggested that
nitrogen dose should be adjusted at a favorable time in order
to enhance the establishment of yield components not affected
by the weed (Angonin et al., 1996). Panwar et al. (2000)
stated that nitrogen had a significant influence on population
of A. ludoviciana and Melilotus indica L.. Application of 40
and 80 kg N ha™ increased the population of A. ludoviciana
by 54.5 and 65% respectively over no nitrogen indicating the
fact that nitrogen fertilization favored the build up of wild oat
population. The dry weight of grass weeds which constituted
mainly wild oats increased with increase in applied nitrogen
both at 60 and 120 DAS. Grass weeds accumulated 183.9 and
275.9% additional dry matter when crop was supplied with 40
and 80 kg N ha® respectively over control. Pandey et al.
(1997) reported that weed count and weed dry biomass
increased with increasing levels of nitrogen and recorded
significantly higher values with 100 kg N ha™ at all stages.

Jornsgard et al. (1996) reported that an increased level of
applied nitrogen did not enhance weed germination, tended to
decrease the total weed biomass of individual weed species in
both wheat and barley but Yadav et al. (2005) stated the dry
weight of weeds were minimum with 120 kg nitrogen and
increased significantly up t0180 kg N ha™. Also, under zero
tillage, yield was improved significantly by higher N levels
due to less lodging, better utilization of water and other
favorable factors.

4. Conclusions

Weeds are the major constraints to wheat cultivation in
many regions of South Asia. They absorb nutrients and
moisture faster and smother the crop plants leading to reduced
yield. They are also harmful in three main aspects: they lower
yield of crop plants through competition, increases agricultural
costs and reduce quality of produce. It is reported that more
than 90 species of weeds infesting this crop in Indian sub-
continent and direct yields loss due to mixed weed flora ranges
from 20 to 40% depending on weed species. In case of Nepal,
it is estimated that weeds can reduce wheat yield up to 50%,
sometimes even higher depending upon the severity and
species of weeds. Tillage is another important factor in weed
management program. Zero tillage or surface seeding
technology is gaining popularity in wheat cultivation, as it has
not only reduced some problematic weeds but also improved
the input-use efficiency and reduced cost of seed bed
preparation. Several studies showed that mulching minimize
both grassy and broadleaf weeds in wheat. Both grassy and
broad leaf weeds were suppressed up to 80% by the straw
mulch and thus higher yield of wheat was obtained. It is also
reported minimum dry weight of weeds with 120 kg N ha™ and
it increased significantly up to 180 kg N ha™ in wheat field.

References

[1] A. K. Pandey, K. Prasad, P. Singh, R. D. Singh,
Comparative Yield Loss Assessment and Crop-Weed
Association in Major Winter Crops of Mid Hills of N-W
Himalayas, Indian Journal of Weed Science, 30 (1 & 2),
pp. 54.57, 1998.

[2] A. Pandey, K. A. Gopinath, H. S. Gupta, Evaluation of
Sulfosulfuron and Metribuzin for Weed Control in
Irrigated Wheat (Triticum aestivum), Indian Journal of
Agronomy, 51 (2), pp. 135-138, 2006.

[3] B. Jornsgard, K. Rasmussen, J. Hill, J. L. Christiansen,
Influence of Nitrogen on Composition Between Cereals
and Their Natural Weed Populations, Weed Research 36,
pp. 461-470, 1996.

[4] B. Streit, S. B. Rieger, P. Stamp, W. Richner, The Effect
of Tillage Intensity and Time of Herbicide Application on
Weed Communities and Populations in Maize in Central
Europe, Agriculture Ecosystems and Environment, 92 (2
& 3), pp. 211-224, 2002, CD Volume: 387, CAB
International.

[5] C. Angonin , J. P. Caussanel, J. M. Meynard, Competition
Between Winter Wheat and Veronica hederifolia:
Influence of Weed Density and the Amount and Timing
of Nitrogen Application, Weed Research, 36 (2), pp. 175-
187, 1996.

WOAR Journals

Page 23



[6] D. Kumar, S. K. Kaushik, R. C. Gautam, Effect of
Moisture Conservation and Weed Control on Pearl Millet
Under Rainfed Conditions, Indian Journal of Agronomy,
40 (3), pp. 425-430, 1995.

[7] D. R. Dangol, N. K. Chaudhary, Wheat-Weed Interactions
at Rampur, Chitwan, In: F. P. Neupane (ed.), IAAS
Research Reports (1992-1993), pp. 19-37, 1993.

[8] D. R. Dangol, S. B. Gurung, I. D. Bhattrai, N. K.
Chaudhary, Survey of Weeds of Major Crops at Rampur
and Vicinity in Chitwan, Nepal, pp. 9-17, In: F. P.
Neupane (ed.), IAAS Research Reports (1985-1991),
Institute of Agriculture and Animal Science, Rampur,
Chitwan, Nepal, 1993.

[9] D. R. Yadav, K. R. Dahal, K. B. Basnet, N. K. Chaudhary,
J. M. Duxbury, J. Lauren, Effect of Tillage on Weed
Growth and Yield of Wheat (Triticum aestivum L.) in
Relation to Time of Nitrogen Application and Mulch, In:
R. B. Thapa, M. D. Sharma (eds.), Institute of Agriculture
and Animal Science (IAAS) Research Advances, 1, pp.
31-36, 2007.

[10] D. S. Yadav, R. P. Shukla, Sushant, B. Kumar, Effect of
Zero Tillage and Nitrogen Level on Wheat After Rice,
Indian Journal of Agronomy, 50 (1), pp. 52-53, 2005.

[11] I. B. Pandey, S. S. Mishra, S. J. Singh, S. S. Thakur,
Dynamics of Weed Growth, N-Depletion and Yield
Synthesis in Wheat as Influenced by Nitrogen Rates,
Seed-Furrow Mulching and Weed Management Under
Late Sown Condition in North Bihar, Indian Journal of
Weed Science, 29 (3 & 4), pp. 120-124, 1997.

[12] J. D. Ranjit, R. R. Bellinder, P. Hobbs, N. K.
Rajbhandari, P. Kataki, Mapping Phalaris minor Under
the Rice-Wheat Cropping System in Different Agro-
Ecological Regions of Nepal, Nepal Agricultural Research
Journal, 7, pp. 54-62, 2006.

[13] J. D. Ranjit, R. Suwanketnikom, Resoponse of Weeds and
Wheat Yield to Tillage and Weed Management, Kasetsart
Journal of Natural Science, 37, pp. 389-400, 2003.

[14] J. D. Ranijit, Response of Wheat Weeds to Straw Mulch in
Mid Hills, Proceedings of International Seminar on
Mountains- Kathmandu, March 6-8, pp. 372-377, 2002.

[15] J. D. Ranjit, Study on the Eeffect of Tillage and Weed
Management in Wheat, Proceedings of 3™ National
Conference on Science and Technology, vol. 1I, March 8-
11, RONAST, Kathmandu, Nepal, pp. 890-899, 2000.

[16] J. D. Ranjit, Study on the Effect of Tillage and Weed
Management in Wheat, Nepal Agriculture Research
Journal, 3, pp. 28-35, 1998.

[17] J. Pandey, A. K. Verma, Effect of Atrazine, Metribuzin,
Sulfosulfuron and Tralkoxydim on Weeds and Yields of
Wheat, Indian Journal of Agronomy, 47 (1), pp. 72-76,
2002.

[18] J. S. Mishra, V. P. Singh, N. T. Yaduraju, Effect of
Tillage Practices and Herbicides on Weed Dynamics and
Yield of Wheat Under Transplanted Rice-Wheat System
in Vertisol, Indian Journal of Agronomy, 50 (2), pp. 106-
109, 2005.

[19] J. Tripathi, N. K. Shakya, T. P. Kharel, J. M. Duxbury, J.
Lauren, Crop Residue Management in Sustaining
Production of Rice-Wheat System, Proceeding of Wheat
Research Papers Presented at 25™ National Winter Crops
Research Workshop, 2003.

[20] K. K. Maharjan, B. B. Kanwar, Effect of Pine (Pinus sp.)
Needle Mulch on Maize-Wheat Cropping System, Indian
Journal of Agronomy, 38 (4), pp. 515-518, 1993.

[21] K. L. Khera, B. S. Sandhu, T. S. Aujla, C. B. Singh, K.
Kumar, Performance of Wheat (Triticum aestivum) in
Relation to Small Canary Grass (Phalaris minor) Under
Different Levels of Irrigation, Nitrogen and Weed
Population, Indian Journal of Agricultural Science, 65
(10), pp. 717-722, 1995.

[22] L. G. Panwar, N. T. Yaduraju, K. N. Ahuja, Population
Dynamics of Weed Flora and Their Growth in Tall and
Dwarf Wheat as Influenced by Sub-Optimal Levels of
Irrigation and Nitrogen, Indian Journal of Weed Science,
32 (3 & 4), pp. 164-168, 2000.

[23] L. W. Harington, P. R. Hobbs, D. B. Tamang, C.
Adhikary, B. K. Gyawali, G. Pradhan, B. K. Batsa, J. D.
Ranjit, M. Ruckstuhl, Y. G. Khadka, M. L. Vaidya (eds.),
Wheat and Rice in the Hills: Farming Systems,
Production Techniques and Research Issues for Rice-
Wheat in the Mid Hills of Nepal, Report on exploratory
survey conducted in Kabhre district, 20-28 April, 1992,
NARC/CIMMYT, 1992.

[24] M. A. Arshad, K. S. Gill, G. R. Coy, Wheat Yield and
Weed Population as Influenced by Three Tillage Systems
on a Clay Soil in Temperate Continental Climate, Soil
and Tillage Research, 28 (3-4), pp. 227-238, 1994.

[25] M. A. Rahman, J. Chikushi, M. Saifizzaman, J. G.
Lauren, Rice Straw Mulching and Nitrogen Response of
No-Till Wheat Following Rice in Bangladesh, Field Crop
Research, 91 (1), pp. 71-81, 2005.

[26] M. Aslam, A. Majid, P. R. Hobbs, N. I. Hashmi, D.
Byerlee, Wheat in the Rice-Wheat Cropping System of
the Punjab: A Synthesis of on Farm Research Results
1984-1988, PARC/CIMMYT Paper No. 89-3, Islamabad,
Pakistan, 1989.

[27] M. Begum, M. Z. Igbal, S. M. Rezaul Karim, A. A.
Mamun, Weed Flora of Wheat, Mustard and Lentil
Grown in Old Brahmaputra Flood Plain Soils of
Bangladesh, Bangladesh Journal of Agricultural Science,
30 (1), pp. 129-134, 2003.

[28] M. C. Verma, C. L. Acharya, Root Development, Leaf
Area Index, Water Use and Yield of Rainfed Wheat
Under Different Soil Conservation Practices and Levels of
Nitrogen, Journal of Indian Society of Soil Science, 44,
pp. 625-632, 1996.

[29] M. Joshi, Optimal Tillage and Weed Control Methods in
Wheat Under the Rice-Wheat Cropping System in Nepal,
Ph. D. Dissertation Submitted to the University of
Agriculture, Forestry and Renewable Natural Resources
(BOKU), Vienna, Australia, 1996.

[30] M. Mondol, M. M. Khan, R. Islam, M. I. Islam, Studies
on Competition Between Wheat and C. album,
Bangladesh Journal of Agricultural Research, 32 (2), pp.
191-203, 2007.

[31] M. Nayyar, M. M. Shafi, M. M. Shah, T. Mahmood,
Weed Eradication Studies in Wheat, Abstracts, 4"
Pakistan Weed Science Conference, UAF, 1994,

[32] MOAC, Statistical Information on Nepalese Agriculture,
Ministry of Agriculture and Cooperatives, Agri-
Business Promotion and Statistics Division, Singha
Durbar, Kathmandu, 2012.

WOAR Journals

Page 24



[33] N. Chopra, H. Singh, H. P. Tripathi, Critical Period of
Weed Crop Competition in Wheat (Triticum aestivum L.),
Indian Journal of Weed Science, 31 (3 & 4), pp. 151-154,
1999.

[34] N. Jain, J. S. Mishra, M. L. Kewat, V. Jain, Effect of
Tillage and Herbicides on Grain Yield and Nutrient
Uptake by Wheat (Triticum aestivum) and Weeds, Indian
Journal of Agronomy, 52 (2), pp. 131-134, 2007.

[35] NARC, Annual Report 1999/2000, NARC, Agronomy
Division, Khumaltar, Lalitpur, Nepal, 2000.

[36] NARC, Annual Report 2005/06, NARC, NARI,
Agronomy Division, Khumaltar, Lalitpur, Nepal, 2006.
[37] NARC, Technical Annual Report 2001/02, NARC,

Agronomy Division, Kathmandu, Nepal, 2002.

[38] O. P. Gupta, Modern Weed Management. Agrobios,
India, 489 p., 2002.

[39] P. M. Nimje, Effect of Row-Spacing, Mulching and Weed
Control on Weed Growth and Yield of Soybean (Glycine
max). Indian Journal of Agronomy, 35 (4), pp. 424-425,
1994.

[40] P. R. Hobbs, Wheat Technical Issues Needing
Coordination Research in Rice-Wheat System, A Paper
Presented at the Summer Crops Workshop, Parwanipur
Agriculture Station, Nepal, 4-9 Feb. 1990.

[41] P. S. Chahal, H. S. Brar, U. S. Walia, Management of
Phalaris minor in Wheat Through Integrated Approach,
Indian Journal of Weed Science, 35 (1 & 2), pp. 1-5,
2003.

[42] P. Singh, K. C. Aipe, R. Prasad, S. N. Sharma, S. Singh.
Relative Effect of Zero and Conventional Tillage on
Growth and Yield of Wheat and Soil Fertility under Rice-
Wheat Cropping System. Indian Journal of Agronomy, 43
(2), pp. 204-207, 1998.

[43] R. B. Tiwari, S. S. Parihar, Weed Management Studies in
Wheat, Indian Journal of Weed Science, 25 (3 & 4), pp.
88-90, 1993.

[44] R. E. Blackshaw, R. N. Brandt, H. H. Janzen, T. Entz, C.
A. Grant, D. A. Derksen, Differential Response of Weed
Species to Added Nitrogen, Weed Science, 51, pp. 532-
539, 2003.

[45] R. K. Dwivedi, R. P. Bajpai, S. K. Choudhry, R. K.
Mishra, Integrated Weed Control in Wheat in Northern

Hill Region of Chhattisgarh, Indian Journal of Weed
Science, 28 (3 & 4), pp. 189-190, 1996.

[46] R. K. Malik, A. Yadav, R. S. Banga, S. Singh, Zero-till
Wheat Sowing and Alternate Herbicides Against
Resistant Phalaris minor in Rice-Wheat Cropping
System, Indian Journal of Weed Science, 32 (3 & 4), pp.
220-222, 2000.

[47] R. P. Chaudhary, K. K. Shrestha, Weed Flora of Kirtipur
Area (Kathmandu Valley), Journal of Natural History
Museum, 5 (1), pp. 37-48, 1981.

[48] R.G. Singh, V. P. Singh, G. Singh, S. K. Yadav, Weed
Management Studies in Zero-Till Wheat in Rice-Wheat
Cropping System, Indian Journal of Weed Science, 33 (3
& 4), pp. 95-99, 2001.

[49] S. S. Nanda, G. K. Patro, Effect of Weed Management
Practices, Row Spacings and Fertilizer Levels on Growth
and Yield of Wheat, Indian Journal of Weed Science, 28
(1&2), pp. 67-69, 1996.

[50] S. Singh, A. N. Singh, V. M. Bhan, Efficacy of Sulfonyl
Urea Herbicides for Weed Control in Wheat, Indian
Journal of Weed Science, 29 (3 & 4), pp. 163.166, 1997.

[51] U. S. Walia, L. S. Brar, S. P. Mehra, Interaction Effects
of Nitrogen Levels and Weed Control Measures in Wheat,
Indian Journal of Weed Science, 22, pp. 28-33, 1990.

[52] V. S. Rao, Principles of Weed Science (2" ed.), Oxford
and IBH Publishing Co. Pvt. Ltd. New Delhi, India, 2000.

Author Profile

Pradeep Shah is currently working as
Scientist in Nepal Agricultural Research
Council at Regional Agricultural Research
Station, Parwanipur, Bara, Nepal. He had
published research papers in national and
international journals and guided M.Sc.
Ag. Students for thesis preparation.

WOAR Journals

Page 25



