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I INTRODUCTION

Sericulture is an agro-based cottage industry par excellence.
It is one of the most labour intensive sector of Indian economy
comprising both Agriculture and Industry. In its production
process sericulture makes a long chain of interdependent
specialised operations which provide means of livelihood to a
large section of population like silkworm seed producer, farmer-
cum-rearer, reeler, twister, weaver, hand spinner of silkwaste,

traders etc.

High yield with low inputs has been the main objective of
Agricultural technology from time immemorial. The same holds good
for mulberry cultivation, This objective attains greater
importance for success of sericulture industry since the silkworm

(Bombyx mori L.) has universal preference for mulberry (Morus

spp.) as food plant. The genus Morus belonging to the family
Moraceae, has more than twenty species. It is native to Indo-
China and found widely distributed in the lower sub-Himalayan
region up to an elevation of 2100m above sea level covering both

temperate and subtropical regions of the northern hemisphere.

India ranks second among the silk producing countries of the
world (10,550 tonnes, Anon., 1990), having an area of 2,21,603
hectares under mulberry. In recent years much emphasis has been
given to produce higher quantity of superior quality of raw silk
to compete in the International market (Anon., 1988). To achieve
this, good efforts are being made to increase the production of

good guality mulberry leaves which have a direct influence on the



quality and quantity of raw silk produced.

Karnataka produces more than 60 percent of the country's raw
s8ilk production (49.70 lakh Kgs) by having 1,40,456 hectares of
area under mulberry cultivation. Today, Karnataka commands the
lion's share in s8ilk production. The previous two decades have
experienced several structural changes in the Indian Agriculture,
in general, by way of green revolution in farming. In particular,
Karnataka noticed yet another yellow revolution in increasing her

contribution meeting 65.75% of countries demand for mulberry silk.

Mulberry leaf forms the basic food material for silkworm and
bulk of the s8ilk produced in the world comes from mulberry
silkworm. Mulberry leaf protein 1is the chief source for a
silkworm to biosynthesise the silk which is made up of two
proteins fibroin and serine. Nearly 70 percent of the silk
protein produced by the silkworm is directly derived from mulberry

protein.

Growing of mulberry is the first and foremost prerequisite
for s8uccessful sericulture. Mulberry 1s a hardwood plant, the
leaves of which constitute a good gsilkworm feed. Improved
quality of leaf at economic cost has a direct bearing on cocoon

production which ultimately enhances the income of rural people.

Attenmpts have been made to improve the pattern of
cultivation, methods of pruning and application of fertilizers to
maximise the leaf yield per unit area at minimum cost. Weed

competition in early stage of crop growth virtually affects the



leaf or grain yield potential of any crop by affecting growth
parameters as well as yield components and mulberry 1is no
exception to this. Both Rainfed and Irrigated crops are infesed
with weeds. India being a tropical country, high temperature and
humidity pave the way for luxuriant growth of weeds. The weeds
rob the limited soil moisture, nutrients, light and space. As an
irrigated crop mulberry receives adequate fertilization and

irrigation which are complementing the weed competition with crop.

The age old practice of weed control in mulberry gardens,
such as hand weeding and digging is a tedious, time consuming and
expensive. The effective weed control methods are essential to
obtain higher leaf yield in mulberry crop. The urge towards the
scientific farming during recent years emphasise the need for

chemical weed control in mulberry crop.

Manual weeding and digging are the chief measures of weed
control practised in mulberry cultivation. However, information
on chemical weed control in mulberry crop 1is8 very scanty.
Besides, most of the herbicides were tried at higher doses as a
pre or post-emergence for a maximum weed control without
considering their effects on the safety of the crop and quality of
leaf on 8ilk worm rearing. Therefore, thia s8tudy entitled
"chemical weed control in established mulberry garden and its

effect on silkworm and cocoon production" was conducted with the

following objectives.

1. To assess the efficacy of herbicides for control of

weeds in the established mulberry garden

(V%)



To assess the effect of chemical weed control treatments

on growth and leaf yield of mulberry

To know the effect of herbicide sprayed mulberry leaves

on silkworms and cocoon production and

To work out the economics of different weed control

treatments.
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II REVIEW OF LITERATURE

Weed infestation is one of the limiting factors in crop
production. Weeds are often referred to as unwanted, prolific,
persistent, competitive and harmful to the total environment.
They occur in every crop field particularly in tropical countries
like 1India. Weeds grow at the expense . of the crop. As a
consequence of this the crop suffers in growth and yield. The
relative competitive ability of the crop on one hand and the weeds

on the other decides the resultant damage or otherwise.

In this chapter, a brief review pertaining to various aspects

of present study have been presented in the following headings:

1. Weed flora in mulberry crop fields
2, Crop~weed competition
3. Methods of weed control and

4., Residual effect of herbicides.

2.1 Weed flora in mulberry crop

Das et al. (1971) surveyed the weed flora in mulberry farms
of West Bengal and reported 141 species from 44 families of
dicotyledons, monocotyledons and Pteridophytes. The most

prominent weed flora consisted of Ageratum conyzoides Linn.,

Blumea mollis (Don.) Merr., 8Sonchus arvensis Linn., Emillia

sonchifolia (L.) D.C., Eupatorium oderatum Linn., Tridax

procumbens Linn., Vernonia cinerea (L.) Less., Argemone mexicana

Linn., Cleome viscosa Linn., Corchorus olitorius Linn., Oxalis

corniculata Linn., Cardiospermum helicacabum Linn., Cassia




accidentalis Linn., Melilotus alba Desr., Tephrosia purpurea (L.)

Perl., Borreria articularis Linn., Oldenlandia corymbosa Linn.,

Helitropium indicum Linn., Trichodesma indicum R.Br., Physalis

minima Linn., Solanum nigrum Linn., Amaranthus viridis Linn.,
Justicia betonica Linn., Euphorbia hirta Linn., Phylanthus

fraternus Webst., Commelina benghalensis Linn., Cyperus rotundus

Linn., Cyperus iria Linn., Fimbrystylis diphylla (Retz.) Valil.,

Cynodon dactylon Pers., Dactyloctenium aeqgypticum Beauv.,

Dicanthium annulatum Stapt., Digitaria setigara Roth., Echinochloa

colonum (L.) Link., Eleusgine indica Caertn., Eragrostis
diarrhena(Sclhrutt) steud., Eraqrostis tenella (L.) Beau. and

Imperata Cylindrica (L.) Beauv.

Dhar et al. (1975) studied the density of weeds in spring and
summer season of Kashnmir. Most common weeds grown in a normally
cultivated mulberry fields during the spring were Caprella

bursapastoris Linn., (27.4%), Ageratum conyzoides Linn., (21.4%),

Stellaria spp. (21.7%), Chorispora tenella (2.8%), Papaver rhoes

Linn., (13.9%) and Fumaria vailantii Lois., and some of the common

weed species and their densities in summer were Portulaca

oleraceae Linn., (3.8%), Cyperus rotundus Linn., (66.7%),

Convolvulus arvensis Linn., (18.3%), Amaranthus viridis Linn.,

(2.2%), Echinochloa crusgalli (L.) Beav.,(6.2%) and others (2.8%).

About a dozen weeds were studied in these fields of which Caprella

bursapastoris Linn., Ageratum conyzoides Linn., Stellaria spp.,

Papaver rhoes Linn. and Chorispora tenella accounted for 95% of

the total population.



Further, they have classified the common weeds observed 1in

mulberry plantations of Kashmir valley into broad leaved weeds

(Dicots) 1like Raphanus ramphinistrum Linn., Erophila vulgaris
Linn., Brassica rapa Linn., Ageratum conyzoides Linn., Erigeron
canadensis Linn., Taraxacum officinate Webster., Conyza stricta
Wall., Melilotus alba Medic., Trifolium repens Linn., Trifolium

pratense Linn., Medicago lupulina Linn., Lotus corniculatus Linn.,

Indigofera geradiana Wall., Rananculus arvensis Linn., Lycopsis

arvengis Linn., Thymus serphyllum Linn., Veronica persica poilr.,

Dacus carrota Linn., Convolvulus arvensis Linn., Solanum nigrum

Linn., Hypersicum perforatum Linn., Portulaca oleraceae Linn.,

Oxalis carniculata Linn., Polygonum plebejum Br., Papavera rohoes

Linn., Anagalis arvensis Linn., Amaranthus viridis ULinn., and

narrow leaved weeds (monocots) like Cynodon dactylon Pers., Poa

pratensis Linn., Bromus mollis Linn., Agrostis tenius siloth.,

Echinochloa crusgalli (L.) Beav., Cyperus rotandus Linn., Fumaria

valilantii Lois., and Equisetum palustre Linn.

Vijaya and Razi (1975) gtudied the weed flora of mulberry
gardens of Mysore. The most dominant weed species 1n these
gardens belonged to Papilionaceae, Poaceae, Austraceae and

Euphorbiaceae. The most prominent weed flora consisted of Lagasca

mollis Cav., Tridax procumbens Linn., Celosia argentia Linn.,

Hibiscus panduraeformis Burm., Bidens biternata (Lour) Merr. and

sherff., Cardiospermum halicacabum Linn., Indigofera glandulosa

Linn., Alysicarpus bupleurifolius D.C., Alysicarpus glumaceus

(vahl) DC., Polygala chinengis Linn., Tephrosia pumila Linn.,

Commelina benghalensis Linn., Striga angustifolia Don., Trianthema




portulacastrum Linn., Mollugo cerviana Linn., and Oxalis

carniculata dominated the space between the rows of mulberry.

mulberry fields in Annaka district of Japan where a sophisticated

refinery is located. They observed 31 families and 72 species of
weeds. The most common weeds were observed to be Galinsoga

parviflora Cav., Digitaria adscendens Henr., Equisetum arvensis

Linn., and Paederia scandens Merrill ( Youzo Usami, 1976).

Vijaya and Razi (1977) and Sikdar and Rao (1977) conducted
extensive weed survey of the mulberry gardens of Central
Sericultural Research and Training Institute of Mysore. They
reported that the occurence of 130 weeds belonging to 36 families.
Papilionaceae and Poaceae represented the dominant families with

23 and 17 species, respectively.

Common weed species observed in mulberry gardens of Central
Sericultural Research and Training Institute were (Dicots)

Acanthospermum hispidum DC., Ageratum conyzoides Linn., Bidens

pilosa Linn., Emilia sonchifolia (L.) DC., Langasca mollis Cav.,

Parthenium hysterophorus Linn., Galinsoga parviflora Cav., Tridax

procumbens Linn., Vernonia cinerea (L.) Less., Xanthium strumarium

Linn., Achyranthus aspera Linn., Alternanthera sessils (L.) R.Br.,

Polycarpea corymbosa Lamk., Cassia accidentalis Linn., Cleome

monophylla Linn., Cleome Viscosa Linn., Commelina benghalensis

Linn., Euphorbia geniculata art., Croton bonplandianum Baill.,

Phyllanthus asperulatus Hutch., Phyllanthus niruri auctnon Linn.,

Phyllanthus maderasoatensis Linn., Convolvulus arvensis Linn.,

Merremia tridentata (L.) Hall.,Leucas aspera (wild) Link.,




Abutilon indicum Sweet., Pavonia Zeylanica Cav., Malvastrum

coromandelianum (L.) barcke., sida vernonicaefolia Lamk., Mullugo

gserviana Ser., Boerhavia diffusa Linn., Oxalis carniculata Linn.,

Argemone mexicana Linn., Alysicarpus spp., Clitoria ternates

Linn., Dermodium trifolium (L) DC., Indiqofera Spp., Portulaca

oleraceae Linn., Portulaca quadrifolia Linn., Borreria articularis

(L) F.N.Will., Cardiogpermum halicacabum Linn., Physalis minima
Linn., Solanum nigrum Linn., Corchorus trilocularis Linn.,
Stachytarpheta jamaicensis (L)} Vahl., Tribulus terrestris Linn.,
Cardiospermum halicacabum Linn. and Oldenlandia aspera D.C. And
the monocot weeds were Dactyloctenium aeqypticum (L) Beauv.,
Digitaria marginata Link., Echinochloa colonum (L) Link.,
Eragrostis Pilosa (L) Beauv., Chloris barbata Sw., Brachiaris

ramosa (L) stapf., Panicum repens Linn., Cyperus rotundus Linn.,

Cynodon dactylon Pers., Commelina benghalensis Linn., Cynotis

cucuta Kunth. and Eleusine indica Gaertn.

2.2 Crop-weed competition

Competition (Milne, 1961) or interference (Harper, 1960) or
contest (Miller, 1967) are generally referred to denote the
rivalry between the crop and weeds for common demand which
eventually runs out of supply or in other words, become a limiting
factor. Effect of such a rivalry 1is reflected through the
competitive ability of weeds which can be measured either in terms
of weed population, their drymatter production or their nutrient
removal, specially nitrogen (Vinod shankar,1971). It is evident

that being adopted to rapid multiplication and better



dissemination, the weeds compete at every stage of crop for
nutrients, moisture, light and carbon-di-oxide, thus reducing the
quality and gquantity of 1life (Moolani and Sachen, 1966) .
According to Kulkarni et al., (1973) weeds, apart from reducing

the yield, serve as hosts for several pathogens.
2.2.1 Critical period of competition

Presence of weeds in crop interferes with crop growth at any
stage. Although this may be true to some extent, It is neither
economical nor feasible to maintain a completely weed free
situation throughout the crop growth period. One must therefore
identify the stages of the crop when the damage is severe. Such

stages are considered as critical for establishment crop.

Nieto et al. (1968) demonstrated that the maize was most
vulnerable to weed competition between 10 and 30 days after
emergence, weeds present before and after the critical period had
a neligible effect on yield. Panchal and Krishnasastry (1974)

reported that the cereal crops should be kept free of weeds for

the first 30 to 45 days after sowing to get good yields.

Lawson and Wiseman (1976) have shown that the critical
period for weed competition in newly planted raspberry occurs 1in
early summer when the young canes emerge. Weeds left uncontrolled
beyond this stage not only smother but also kill some plants,
reduce cane vigour, with serious long-term effects on the new
plantation. Govinda singh and Vikram singh (1978) observed that

the weed free condition in sunflower maintained for the first 60

10
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days after sowing was good at pantanagar. Lall and Yadav (1983)
reported that the critical period in case of cereals is generally
upto 30 to 35 days from sowing or planting, where as in case of

long duration crops the critical period may extend upto 45 days.

2.2.2 Effect of weed competition on growth and leaf

yield of mulberry
Dhar et al .(1975) reported that the weeds were the constant
menace to all cultivated crops including mulberry which was raised
as a field crop in Mysore, West Bengal, Tamil Nadu and Andhra
Pradesh and as trees in the univoltine belt of India. Weeding, an

established cultural operation, has to be carried out regularly to

overcome the significant loss of crop vyields.

Sikdar (1979) conducted the pot culture experiment to study

the effect of nutsedge (Cyperus rotundus L.) on dry weight of

mulberry leaves. Two weeds per pot resulted in reduction of
mulberry leaf yield by 32.93 to 45.69% over the control.
Densities of four, eight and sixteen weeds per pot reduced the
dryweight of mulberry leaf to the extent of 47.2 to 48.7%, 52.2 to

54.4% and 64.1 to 89.9% respectively.

Sikdar et al. (1981) assessed the loss of mulberry leaf yield
due to different densities of weeds, (0, 4, 8, 16 and 32 /m2)
maintained by periodic weeding. It was found that the weed
densities four, eight, sixteen and thirty-two per s8quare metre

reduced the leaf yield by 30.59, 41.29, 45.58 and 57.23 percent,

respectively, over weedfree control during the first year and
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32.13, 44.15, 52.64 and 62.15 percent, respectively, during the
gsecond year. Even the presence of four weeds per sg.m. has
reduced the height of the plants, number of branches, number of
leaves per plant, dryweight of 20 leaves and finally, the green
leaf yield, over the control. The trend is maintained with the
increase 1in weed population. Hence, clean cultivation is
suggested to avoid the reduction in plant growth and consequent

leaf yield.

2.2.3 Competition for Nutrients
Sikdar et al. (1981) reported that weeds compete with

mulberry crop for space and nutrients, thus causing considerable

reduction in the growth and leaf yield of mulberry.

Rao and Agarwal (1984) reported that the weeds in general
accumulated greater nutrients particularly nitrogen and potassium
when compared to crop plants. Under competitive s8ituations, the
plants with greater competitive ability to dominate over others in
respect of the quantum of resources including the available
nutrients. Thus, weeds with their prolific seed production,
greater root growth and greater number of stomata might have
utilised the available nitrogen, potassium and phosphorus in

greater quantities at the expense of associate crop plants.

Srinivasan et al. (1987) studied the effect of weed density
on nutritive value of mulberry. Weed densities at 4, 8, 16 and
32 weeds per sq.metre reduced the nutrient status of mulberry leaf

and the resultant loss was of the order of 4,590 to 8,615 kg. of
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moisture, 302 to 371 kg. of crude protein, 39.43 to 72.37 kg. of

reducing sugars and 219.7 to 449.9 kg. of total sugar per hectare.

Srinivasan et al. .(1987) reported that the competition of
weeds had resulted in the reduction of moisture content of the
- mulberry leaves. Weed densities at 4, 8, 16 and 32 weeds per sq.m.
reduced the nutrient content of mulberry leaf and the resultant
loss was of the order of 62.36 to 65.42% moisture, 7.95 to 11.12%
of crude protein, 0.56 to 1.20% of reducing sugars and 6.37 to
8.94% of total sugars on dryweight basis.

Since the mulberry leaf is the only source for the silkworm
to synthesize the silk protein, the leaf protein 1loss due to
different weed densities significantly reduced the yield of silk.
The crude protein of mulberry leaf and its loss was calculated on
drymatter basis. It was estimated that the reduction in crude
protein value ranged from 1.08 to 3.17% from the density of 4 to
32 (Srinivasan et al., 1987).

Total sugar content of mulberry was also affected by weed
density. With increase in weed densities, the corresponding loss
in total sugar content was also highly significant as compared to
the control plots with no weeds, leaf samples from plots with 32
weeds showed the higher loss in total sugars (Srinivasan et al.,

1987).

De et al. (1988) reported the mineral composition of
important weeds of lateritic belt of West Bengal. It was also
revealed that the individual weed species could have nutrient

elenments to the maximum amount of 3.93% N, 0.57% P, 4.37% K, 1.70%

Ca, 0.55% Fe, 0.015% Zn, 0.23% Mn, 0.016% Cu and 0.754% Na.
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2.2.4 Competition for moisture

Arakeri et al. (1962) have inferred that the moisture lost
through transpiration by weeds was often much greater than that of
transpiration through crop. Under dry land conditions at

Sholapur, the transpiration co-efficient at flowering stage of

gome of the weeds were 556 for Ischaenum pilosum, 813 for Cynodon

dactylon, 1108 for Tephrosia purpurea, and 1402 for Tridax
procumbens (Kanitkar et al., 1960), while the transpiration co-
efficient for crops like Jowar, Wheat, Maize and Rice was 437,

554, 337 and 811 respectively.

Bodade (1965) calculated that every ton of weeds removed 7.6

cm of rainfall which was sufficient to retard the growth of crop

for want of moisture.

2.2.5 Competition for light

About 90 percent of drymatter in plants is made up of organic
matter that 1is dependent on solar energy. When plants were
mutually shaded, their production potential is greatly reduced
even though water and other nutrients are available in abundance.
During the seasons when weeds grow earlier to crop plants in the
field, the crop seedling even in newly planted mulberry cuttings
get 8shaded and became chlorotic and weak. This effect of weeds
was most pronounced in slow germinating crops like sugarcane,
potatoes and groundnut (Donald, 1961). Under these situations,
crops and weeds could be growing simultaneously, but weeds owing
to the faster development rate, would out-grow the crop plants in

a short apan of time and thus shade the crop plants, particularly,



newly planted mulberry crop deprived from the much needed solar
energy. This has been very clearly evidenced in the work of

Moolani and Sachen (1966).

2.2.6 Competition for Space

Weeds compete for space both in the rhizosphere and
atmosphere, crop plants growing amidst weeds develop limited root
volume which absorbs less moisture and mineral nutrients from the
soil than the weed free crop plants. In the presence of weeds,
crop plants also have limited space to develope their shoots which
accounts to reduced photosynthesis. King (1966) reported that 1in
many cases, smothering out of crops by masses of weed growth is
literally what takes place, through the dwarfing and eventual
disappearence of the crop plant in such situations is probably due

to shading.

Sikdar et al. (1981) reported the loss of mulberry yield due
to different weed densities. The results indicated that the growth
of mulberry was affected due to weed densities, 4, 8, 16 and 32
per sq.m. and also reduced the leaf yield by 31, 41, 46 and 57
percent, respectively. Thus, competition for space involves

occupying space around or very near to the crop plants.

2.3 Methods of Weed Control
The most commonly employed methods of weed control are
mechanical (hand weeding, cultural operations, etc.) and chemical

methods. The final choice of any method will depend largely on

Thes64

its effectiveness and economy.
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2.3.1 Mechanical Methods

The mechanical and cultural methods of weeding are most
common methods of weed control. Although herbicides are fast
replacing the traditional methods, mechanical methods of weed
control are still practiced in India. Mechanical methods include
tillage, hoeing, hand weeding, mowing, digging, burning, flooding,

etc.

Bodade (1965) reported that harrowing and hoeing some times
helps in the multiplication of weeds rather than killing the
weeds. Another disadvantage of hoeing was that,it disturbed the
soil and brings the weed 8eeds from the lower strata to the
surface, thus aiding in their continued emergence throughout the

crop season (Hosmani, 1966).

Santelmann and Davis (1965) observed that the removal of
weeds by machinery, though effective were often laborious, costly
and became impossible when plants spread in the later stages.
They concluded that the weeds in the crop rows escape unhurt and
in the absence of other weeds in between rows, the weeds grow with
added vigour.

Gupta and Lamba (1978) stated that in any weed control system
for crop land, there is8 no substitute to good crop husbandry
methods, involving selective stimulation of crops, stale seed
beds, crop rotation, summer fallowing, competitive crops, suitable
time and method of planting. Rotation of «crops helps in
improvement of soil physical properties and also check the weeds

growth.

16
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Krishna sastry et al. (1980) stated that wherever possible,
it is better to prevent the outgrowth of weeds rather than
attempting to control, after it's establishment. Use of clean
seéds, well decomposed farmyard manure, keeping irrigation channel
and bunds free from weeds and implements free from contamination
with weed s8seeds, helps in preventing agricultural fields from

weed infestation.

2.3.2 Chemical Methods

Weed control in any crop can be achieved by cultural methods
and by using herbicides. Hand weeding is commonly adopted in
almost all areas in Asia. Since manual weeding does not provide
timely control apart from its time-consuming and expensive nature,
inclination towards use of herbicides for control of weeds is
gaining importance in recent past.

Ashton and Crafts (1973) reported that the chemical method of
weed control appeared as a miracle of our technological age; the
very word miracle, implies that chemical control of weeds with
very small quantities of herbicides is beyond human understanding
and it 1s true that few general principles of chemical weed
control have been formulated, rather, each use of a particular
herbicide for selective weed control in any individual crop 1is
highly specific. The choice of herbicide for a particular
gsituation depend upon several variables including climate, soil
type, prevalence of weed species, crop cultivar, method of
propagation and management. A herbicide effective and safe for

strawberries in North America may not be so in Scotland (Stephens,

1982).
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Use of chemicals to control weeds has become an established
practice in many of the technologically advanced countries. It is
claimed that in recent years, invention and use of weedicides in
agriculture has been the most revolutionary technology. In India
it 1is becoming popular, but usage is very limited. A chemical,
when sprayed in a crop field controls weeds without any damage to
the crop 1is called a weedicide or herbicide (Krishna sastry et

l., 1980).

The earliest known account of selective chemical weed control
is by Varro in the first century B.C., who refers to the use of
~amurca', the fluid residue left after the extraction of olive
oil from olives, poured around the base of olive trees or whenever
noxious growth of weeds grow in the fields, the weeds were, he
claimed, killed. The herbicidal compound most consistently
referred to over the centuries is common salt (Sodium chloride)
and the phytotoxicity of amurca may well have been due to its sa1t>
content. Several other inorganic compounds including Sodium
arsenite, Sodium chlorate, Borax, Ammonium thiocyanate and more
recently Ammonium sulphamate have been found highly effective as

total weed killers for use on uncropped areas (Stephens,1982).
2.3.2.1 Pre-emergence application of herbicides

Herbicides must be applied at proper time, dose, so0il
condition and through proper method of application, where it
ghould be more destructive to weeds without interfering with the

growth of crop plants.



Das and Prasad (1972) conducted the chemical weed control
experiment in mulberry with pre-emergence application of Dalapon
and Simazine in order to determine the optimum dose and time of
application at Central Sericultural Research and Training
Institute, Berhampur, West Bengal. Simazine was found to be more

efficient than Dalapon for controlling most of the weeds except

Cyperus rotundus L. The combination of Dalapon and Simazine at
5-6 kg and 1-3 kg/ha was most effective as compared to other

combinations as pre-emergence than post-emergence.

Kim et al. (1973) conducted the experiment on chemical weed
control in mulberry with Pre-emergence application of Simazine,
Alachlor, Butachlor, Diuron and Linuron in s8pring and autumn,
Simazine at 1.5 kg/ha and Alachlor at 3.5 kg/ha gave best weed
control. When weed density was low in spring, no differences in
mulberry vyield were found between treatments. But there was a
significant difference in leaf yield in autumn, where Simazine

gave highest leaf yield.

Kasiviswanathan et al. (1978) reported that out of ten
herbicides screened, Diuron 3 kg/ha significantly reduced the weed
density, and no phytotoxicity on the foliage of nmnulberry and
obtained increased leaf yield over control. Dalapon, Atrazine,
2,4-D Sodium salt and Simazine though effective in controlling

weeds, had phytotoxic effect on mulberry.

Sikdar et al. (1985) reported the effects of diuron and 2,4-D

Sodium salt on mulberry at 2.0, 4.0, 8.0 and 16.0 kg/ha,

respectively. First spray was soil applied as pre-emergence after
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bottom pruning of mulberry in the month of April and second spray
after the harvest of leaves in the month of July. The results
indicated that higher concentration of both the herbicides were
detrimental to mulberry crop as compared to lower concentrations.
The leaf yield of mulberry as compared with control (water spray)

was not reduced in the lower concentrations of herbicides.

Muniyappa and Bommegowda (1988) reported that out of the
fourteen pre-emergence herbicides screened in three concentrations
along with unweeded check and hand weeding, the pre-emergence
application of Diuron, Metaxuron, Isoproturon, Methabenza-
thiazuron, Fluchloralin, Oxyfluorfen and Oxadiazine were effective
in controlling weeds and gave higher yield per plant as compared
to unweeded check. Whereas, pre-emergence application of
Metribuzine, Atrazine, Simazine and Dicamba inhibited germination,

growth and resulted in reduced yield of mulberry leaves.

Chandrasekaran and Venkatakrishnan (1991) conducted the field
experiment to evaluate the effect‘ of Pendimethalin, Diuron,
Alachlor, Atrazine and Butachlor on weed control in mulberry
nursery. Though highest concentration of Diuron (2.5 kg/ha) and
Pendimethalin (4.0 kg/ha) has also controlled the weeds
effectively, phytotoxicity symptoms were observed in Alachlor

treated plots.

2.3.2.2 Effect of herbicides on nutritive value of Mulberry
Homma and Itoh (1977) reported the effect of Simazine on the
drymatter budget of plants. The results indicated that the

treatment with 10-4 M Simazine per kg drysoil reduced the



photosynthesis, respiration, chlorophyll, sugar and starch content
in mulberry leaves. There was decrease in these parameters with

higher concentration of simazine.

Homma and Itoh (1977) further reported the effect of
Simazine, on the nutrient uptake by mulberry roots. The results

4 M and higher concentrations

indicated that the treatment with 10
of Simazine strikingly inhibit uptake of phosphorus, the
inhibition co-efficient being 85-93% in 96 hours after the
treatment and tended to inhibit the uptake of potassium, Nitrogen,
water and ammonia. The uptake of calcium was less inhibited than
the uptake of above-cited nutrients, the co-efficient of

5

inhibition with 10 ~° M being about 25% in 96 hours.

Homma and Mochizuki (1977) reported that the increased
concentration of Simazine in soil resulted in devreased amount of
reducing sugar, non-reducing sugar and starch contents of mulberry
trees. The carbohydrate contents were particularly decreased in

3 M Simazine per kg

the samplings from the plot treated with 10
dry soil. The decreased carbohydrate contents may be considered to
be attributed to the effect that the photosynthesis in leaves of
the samplings had been suppressed by the treatment. Thus, the

growth of mulberry trees is greatly retarded.

2.3.2.3 Effect of herbicides on growth and yield of mulberry

Homma and Itoh (1977) reported that the Simazine tredtment
retarded the dryweight and growth of mulberry plants and decreased

the carbohydrate contents of mulberry leaves as compared to

_1



untreated plants. Even if the residual 8imazine in the plant
disappeared by the following spring, the decreased storage of

carbo- hydrates would greatly influence the early growth of plant.

Kasiviswanathan et al. (1978) reported that the leaf yields
obtained from no weeding, hand hoeing and Diuron treated plots
were same during first year. In subsequent year, Diuron treated
plots gave the highest leaf yield followed by hand-hoeing as
compared to unweeded plots. Whereas Simazine treated plots have
the highest leaf yield in the third year followed by hand-hoeing,
Alachlor and Diuron, the differences were not significant. Among
ten herbicides screened, Butachlor, 2,4-D Sodium Salt and Diuron
showed no phytotoxicity on the foliage of mulberry, while the

remaining seven herbicides showed slight to severe injury on the

foliage of mulberry.

Sikdar and Krishnaswamy (1980) reported that the hand weeding
gave better control of weeds and highest leaf yield of 17,040
kg/ha, followed by Paraguat 4 lit/ha (post-emergence) with 16,391
kg/ha leaf yield as compared to no weeding (13,501 kg/ha). Here
the Paraquat was sprayed after each leaf harvest, physical injury

was not observed throughout the course of study.

Sikdar et al. (1987) conducted the field experiment to
evaluate the effectiveness of 4 combinations of 3 herbicides, viz.
MSMA+ Diuron, MSMA + Paraquat, Diuron + paraguat and MSMA +
Paraquat + Diuron herbicidal combinations, as well as hand weeding

gave satisfactory weed control. No toxic effects of herbicides

were found on the foliage of mulberry. Significant increase in
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growth parameters like plant height, branches per plant, number of
leaves per plant and dryweight of hundred leaves over unweeded
control. Nearly 47-54 percent increase 1in leaf yield was
obtained in all the treatments over no weeding. MSMA 1 litre +
Paraquat 1.2 litre a.i/ha and MSMA 2 litres + Diuron 1 kg

a.i./ha were compared favourably with hand weeding.

2.3.2.4 Effect of herbicides on Silkworm larvae, cocoon
and silk production
Verry little work has been done on the effect of herbicides

on silkworm rearing, its influence on larvae, cocoon and silk

production,

Kasiviswanathan et al. (1978) studied that the mulberry
leaves from herbicides treated plots were harvested and fed to the
silkworm from 4th instar onwards. The results indicated that
weight of mature larvae was lower when fed with leaves from
unweeded plots and higher larval weight was recorded in case of
those fed with leaves from herbicide treated plots like Diuron,

Alachlor, 2,4-D, Simazine, Amitrol and Atrazine.

Miyashita (1986) reported that the main factors contributing
for successful harvest of cocoon crops are identified as a
mulberry leaf 38.2 per cent, Silkworm eggs 3.1 per cent and others
6.6 per cent. Thus the physical and chemical properties of

leaves have significant effect on silkworms.

Muniyappa (1990) etudied that the mulberry leaves from

herbicide treated plots were harvested and fed to the silkwornm
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from 2nd instar onwards. The results indicated that weight of
mature larvae, cocoon and s8ilk quality parameters were lower 1in
case of those fed with the leaves from unweeded plots and higher
in case of those fed with the leaves from plots treated with
hebicides like Diuron, Diuron + Paraquat, Fluchloralin,
Fluchloralin + Paraquat and 2,4-D Na salt. 1In respect of single
cocoon, single shell weight, shell percentage and absolute s8ilk
content, there was not much difference between herbicides and
unweeded control plots and thereby indicating that there was no
residual effect of herbicides on silkworm. Further more, there
was no deleterious effect on using the leaves from herbicide
treated plots after safety period, viz., two months after
spraying. No phytotoxicity effect on mulberry was noticed under

Diuron treated plots.

2.4 Residual effect of herbicides on mulberry

Homma and Itoh (1977) reported that the treatment with 10_4 M
Simazine per kg. of dry soil resulted in s8light phytotoxicity.
However, the Simazine with 10-_2 M per kg of dry soil inhibited the
development of new leaves and gave rise to chlorosis and necrosis
of the mulberry leaves, leading to leaf fall.

Krishnaswami et al. (1978) reported that out of ten
herbicides screened, Butachlor, 2,4-D Na Salt and Diuron showed no
phytotoxicity on the foliage of mulberry. However, 2,4-D Amine
salt, 2,4-D Ethyl ester and Aminotriazole treated plots showed
moderate injury to the foliage of mulberry, whereas Dalapon,

Atrazine and Simazine treated plotes showed severe injury to the

foliage of mulberry, besides controlling all the broad leaved
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weeds by the all herbicide treatments. Cynodon dactylon was

effectively controlled by Diuron, Atrazine, Dalapon and Simazine

while Cyperus rotundus was fairly controlled by 2,4-D Sodium salt,

Butachlor and Dalapon. diuron applied to the 80il controlled

almost all annual weeds without any phytotoxic effects.

Sikdar et al. (1985) observed that the highest concentration
of Diuron (Diuron 4.0 and 16 kg a.i./ha) resulted in severe leaf
burning and death of the stumps, whereas at higher concentration
of 2,4-D Na salt, morphological (2,4-D Na salt, 8.0 and 16 kg.
a.i./ha) defects 1like chlorosis and interveinal chlorosis were
observed for a period of 30 days after which plants were able to
resume normal growth, Diuron at 8.0 and 1630 kg. a.i./ha reduced
the height of the plants, number of leaves per plant and their
weight and the leaf yield was significantly reduced in 16.0 Kkg.
a.i./ha concentration only. On the other hand, 2,4-D Na salt
reduced the plant height in all the higher concentrations and
number of leaves at 16.0 kg. a.i./ha. Thus higher concentration

of Diuron was harmful and adversely affected the growth and leaf

yield of mulberry. However, the lower concentration of both the
herbicides did not reduce leaf yield compared to control (water
spray).

Muniyappa and Bommegowda (1988) observed that the pre-
emergence application of Metribuzine 1.5 kg/ha, Atrazine 1.5
kg/ha, Simazine 1.5 kg./ha and Dicamba 0.75 kg./ha inhibited

germination and growth of newly planted Mulberry.
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III MATERIAL AND METHODS

The details of materials used and techniques adopted during
the course of study on "Chemical weed control in established
Mulberry Garden and its effect on silkworms and cocoon production"

are described in this Chapter.

3.1 Location of the experimental plot
The experimental site is situated at 12° 58' North Latitude

and 77° 35' East Longitude at an elevation of 930 metres above

mean sea level.

3.2 Soil

The topography of the experimental site was fairly uniform
with a gentle gradient towards western side. The physical and
chemical properties of the soil along with the methods followed

for determination are presented in Table-1.

The s8o0il type of the experimental site was red s8andy clay
loam. The clay content of the soil varied from 18.9 to 34.6
percent ag the depth increased. The silt content varied from
8.6 to 9.48 percent and fine sand from 29.1 to 38.0 percent. The
field capacity values of the soil in 0-15 and 15-30 cm depths
were 14.3 and 17.7 percent, respectively. The bulk density of the
soil in 0-15 and 15-30 cm depths were 1.59 g and 1.54 g per cc.
respectivély. The s0il of the experimental site (0-15 cm.) was
'slightly acidic in reaction (6.2) and was low in available

nitrogen and phosphorus and medium in respect of available

potassium.
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Table - 1: Physical and Chemical Characteristics of
Experimental site.

Bouyoucos Hydro-
meter method
(Piper, 1966)

Core Sampler
method (Piper,1966)
Field method
(Piper, 1966)

Pressure Plate metho

Characters Soil depth(cm)
0-15 15-30
I. Physical properties
A. Mechanical composition:
(% on over-dry basis)
1. Coarse Sand 34.50 26.75
2. Fine Sand 38.00 29.10
3. Silt 8.60 9.48
4. Clay 18.90 34.67
5. Soil type Red sandy Clay loam
B. Single value physical
constants:
1. Bulk density (g/cc) 1.59 1.54
2. Field capacity (%) 14.30 17.70
3. Permanent wilting point
(%) at 1500 megapascal 6.50 9.30

II. Chemical Préperties

. Availlable Nitrogen

Soil reaction (pH)(1:2.5)

Electr%cal conductivity
at 25°C (mmhos/cm)
Organic carbon (%)

(kg/ha)

Available Phosphorus (kg/ha)

Available Potassium (kg/ha)

(Richards, 1954)

Potentiometry
(Jackson, 1973)
Conductivity bridge
(Jackson, 1973)

Walkely & Blacks

Wet Oxidation method
(Jackson,1973)
Alkaline Permanganat
method (Jackson,1973

Bray's method
(Jackson, 1973)

Flame Photometer
(Jackson, 1973)



3.3 Climatic conditions

The normal (1975-90 and 1975-91) as well as actual weather
data on total rainfall (mm), mean monthly maximum and minimum
temperature (°c), mean relative humidity (%), mean daily bright
sunshine hours and open pan evaporation (mm/day) that prevailed
during the period of crop growth (September 1991 to February 1992)
are presented in Table-2, and graphically 1illustrated in Fig 1.

The total rainfall during the crop growth period was 766.00
mm/ which was more than normal by 335.00 mm. The rainfall during
tHe crop growth was more than the normal in the months of October
(+405.90 nmm), November (+96.60 rmmm) and January (+4.60 mm), while
it was less than the normal in the months of September (-149.80
mm), December (-13.80 mm) and February (-8.50 mm).

The mean maximum temperature during the crop growth period
was more than the normal in the months of September (+0.60°C) and
December (+0.30°C), while it was less than the normal in the
months of October (-1.30°C), November (-1.40 °cy, January (-1.4%)
and February (-0.8 °c)y. The mean minimum temperature during the

crop growth period was more than the normal in the months of

(o}

September (+0.3°C), oOctober (+0.2°C), November (+0.6 C) and
February (+1.3 °C), while it was less than the normal in the
months of December (-1.4 °C) and January (-1.4 °c).

The mean relative humidity during the crop growth period was
more than the normal in the months of October (+7.0%), November
(+7.0%), December (+2.0%), February (+7.0%), while it was less

than the normal in the months of September (-3.0%) and January

(-100‘)0
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The daily sunshine hours during the crop growth period were
more than the normal in the months of September (+3.0 hr),
December (+1.3 hr) and less in the months of October (-1.2 hr),
November (-0.8 hr), January (-0.8 hr) and February (-0.5 hr).

The open pan evaporation was more than the normal in the
months of November (+0.1 mm/day), December (+0.4 mm/day) and was
less in the months of September (-3.0 mm/day), October (-0.2

mm/day), January (-0.6 mm/day) and February (-1.1 mm/day).

3.4 Cropping History
The field experiment was laid out in plot 7 of block-F, GKVK,
University of Agricultural Sciences, Bangalore. The experimental

gsite was maintained with mulberry crop for last 3-4 years.

3.5 Experimental details

The treatments of the experiment consisted of 5 emulsified
concentrations and 2 powder formulation of herbicides used as pre-
emergence application, repeated hand weeding and unweeded control.

Thus, there were 16 weed control treatments.

3.5.1 Treatment details

T1: Repeated hand weeding at 15 day intervals throughout the

crop period. -
T2: Diuron 1.00 kg a.i./ha pre-em.
T3: Diuron 1.25 kg a.i./ha pre-em.
T4: Butachlor 1.25 kg a.e./ha pre-em.
Ts: Butachlor 1.50 kg a.e./ha pre-em.
Tg: Isoproturon 1.25 kg a.i./ha pre-em.

T9: Isoproturon 1.50 kg a.i./ha pre-em.

RIS LA



Tg: Alachlor 1.25 kg a.e./ha pre-en.
Tg: Alachlor 1.50 kg a.e./ha pre-em.
T10: Metolachlor 1.25 kg a.e./ha pre-en.
T11: Metolachlor 1.50 kg a.e./ha pre-em.
T12: Pendimethalin 1.25 kg a.e./ha pre-em.
T13: Pendimethalin 1.50 kg a.e./ha pre-em.
T14: Oxyfluorfen 0.12 kg a.e./ha pre-em.
T15: Oxyfluorfen 0.25 kg a.e./ha pre-em.

T16: Unweeded control -

3.5.2 Design and layout

The experiment was laid out in randomized complete block
design with 3 replications. The plan of layout of the experiment

is given in Fig,2.
f

3.5.3 Plot size

Gross plot size: 3.60m x 2.25 m 8.10 m

Net plot size: 2.40 m x 1.80 m 4.32 m

3.5.4 Variety

The mulberry variety selected for the study was Kanva-2
(Mysore selection No.5), which is an 1improved selection from
local, evolved by the Central Sericultural Research and Training
Institute, Mysore. Now it is widely grown under intensive
cultivation in almost all parts of Karnataka. It is a high
yielder than local variety and yields 40,000 to 45,000 kg per
hectare under recommended package of practices for a period of one

year with 5-6 leaf pickings or cuttings.
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= Repeated Hand Heeding

= DIUROH 1.88 Kg a.i./ha

= DIURON 1.25 Kg a.i./ha

= BUTACHLOR 1.25% Kg a.e./ha

= BUTACHLOR 1.50 Kg a.e./ha

= ISOPROTUROMN 1.25 Kg a.i./ha

= ISOPROTURON 1.58 Kg a.i./ha

= ALACHLOR 1.25 Kg a.e./ha

= ALACHLOR 1.50 Kg a.e./ha

= METOLACHLOR 1.25 Kg a.e./ha

= METOLACHLOR 1.58 Kg a.e.’/ha

= PENDIMETHALIN 1.25 Kg a.e./ha
= PENDIMETHALIN 1.508 Kg a.e.’/ha
= OXYFLUORFEN 0.12 Kg a.e.’/ha

= OXYFLUORFEN 8.25 Kg a.e.’/ha

= Unweeded Control.
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3.5.5 Spacing

The 8pacing given was 60 cm between rows and 22.5 cm

between plants within rows.

3.5.6 Date of establishment

The mulberry was planted on September 22, 1987.
3.5.7 Herbicides used

1. Diuron (Karmex) 80 WP

It belongs to Urea group, the chemical name of Diuron is 3-
(3,4-dichlorophenyl)-1,1-dimethyl wurea. It 1s a pre-emergence
selective herbicide for controlling emerging grass and broad

leaved weeds.

2. Butachlor (Machete) 50 EC

It belongs to amide group, the chemical name of Butachlor is
N-(butoxymethyl)2-chloro-2, 6-diethyl acetanilide. It controls
most annual grasses and some broad leaved weeds. It is applied
at pre-emergence in EC formulation and at post-emergence 1in the

form of granules.

3. Isoproturon (Aerlon) 75 WP

It belongs to Urea group. The chemical name of Isoproturon
is 3(4-Isopropyl phenyl)l,l1-dimethyl urea. It controls most annual
grasses and some broad leaved weeds. It is recommended as pre-

emergence and also as early post-emergence herbicide.




4., Alachlor (Lasso) 50 EC

It belongs to amide group. The chemical name of alachlor is
2~chloro-2,6-diethyl-N~(methoxymethyl)acetanilide. It controls
most annual grasses and certain broad leaved weeds. It is

recommended as pre-emergence and also as early post-emergence

herbicide.

5. Metolachlor (Dual) 50 EC

It belongs to amide group. The chemical name of Metolachlor
is 2-chloro-N(2-ethyl 1, 6-methyl phenyl)~-N-(2-methoxy-1-
methylethyl) acetanilide. Metolachlor 1is applied at pre-

emergence for the control of annual and some perennial grasses.

6. Pendimethalin (Stomp) 30 EC

It belongs to dinitroaniline group. The chemical name is N-
(l1-ethyl propyl)-3,4-dimethyl 1-2,6-dinitro benzenamine. It
controls most annual grasses and certain broad leaved weeds. It

18 recommended as pre-emergence and also applied as a pre-plant

soll-incorporation treatment.

7. Oxyfluorfen (Goal) 238 EC

It belongs to Diphenyl ethers group. The chemical name 1is
2-chloro-1-(3-ethoxy-4-nitrophenoxy)-4-trifluoromethyl )benzene. It
is used a8 a pre-emergence and also as post-emergence herbicide

found to be effective against broad leaved weeds.

3.6 Cultural practices

3J.6.1 Land preparation

The esatablished mulberry land was dug with the help of

n”
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guddali for twice to get good tilth. The bunds were

reconstructed and each plot was levelled using manual labour.

3.6.2 Pruning of Mulberry
Before taking up the proposed treatments the mulberry crop

was pruned to the bottom by leaving 30-40 cm shoots above the

ground level.

3.6.3 Fertilizer application

Fertilizers were placed near the root zone and mixed well
into the soil. A common fertilizer dose of 300 N, 120 P20g and
120 K90 kg/ha/year, respectively. As basal dose “N' was applied at
60 kg/ha and the remaining “N' was applied after each harvest of a
total of five harvests in a year. Source of nutrients was

complex fertilizers 17:17:17 (N, P05 and K30) and Urea.

3.6.4 Pre-emergence application of herbicides

Powder formulation and liquid formulation herbicides were
applied on the second day after pruning. The calculated gquantity
of herbicide formulations were prepared and sprayed uniformly in

the plots as per the treatment.

3.7 After care
3.7.1 Water management

The experimental plot was irrigated once in 10 to 15 days

based on climatic conditions.

3.7.2 Weeding

In case of hand weeding treatment where it was to be



maintained as weed free, and hand weeding was done on 15th, 30th,
45th and 60th day after pruningandat harvest. Plots receiving the
treatment number 16 were left unweeded as per the treatment. No

weeding was done in the plote receiving herbicide application.

3.8 Harvesting of leaves

Harvesting of the leaves was done by hand picking. The
total amount of leaves harvested in each net plot was recorded and
converted 1into hectare for comparison of yields. However, five
labelled plants were exclusively maintained for recording
biometric observations. At the end of each leaf harvest, vyield
per plant was recorded based on the mean of these five plants.
Care was taken not to pluck any leaves from these plants at any
stage of growth period. The crop harvested at an interval of two

and half months (75 days).

3.9 Silkworm rearing

The wormg were reared on these leaves obtained in the experi-
mental plots after second i1nstar onwards of silkworms, Agsess-
ment of larval growth and its effect on cocoon production was
studied. The rearing performance was evaluated with only one

rearing, during winter.

3.10 Observations
All observations were recorded as described on next page
separately for each treatment in the net plot area of each plot

and the mean figures are presented for comparison.
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3.10.1 Observations on weeds
3.10.1.1 Weed control and crop toxicity ratings

Visual ratings were made at 15th, 30th, 45th, 60th day after
pruning of mulberry and at harvest, to know the extent of weed
control and to know the extent of toxicity caused by different

herbicides as given by De Datta et al. (1968).

The weed control ratings were made from one to five point

gscale as follows.

Scale Weed control
1.00 Excellent control
2.00 Good control

3.00 Fair control

4.00 Poor control

5.00 No control

The crop toxicity ratings made from one to five point scale

as follows.

Scale Weed control

1.00 No toxicity

2.00 Slight toxicity
3.00 Moderate toxicity
4.00 Severe toxicity
5.00 Toxic

3.10.1.2 Weed count

Observations on monocot, dicot, sedges and total weed
populations were separately recorded from a square meter area
which was permanently marked in the net plot at different growing

periods and at harvest.

3.10.1.3 Dry matter production of weeds (g)

Observations on monocot, dicot, sedges and total dry matter



production of weeds were separately recorded at 15, 30, 45 and 60
days after pruning and at harvest. In the destructive sampling
area, weeds were removed from 0.5 sgquare meter area, air dried and

oven dried at 65 - 70°C and dry weight was recorded.

3.10.1.4 Weed Index(%)

Weed index was worked out by following the procedure given by
Gill and Vijaykumar (1969). Weed Index is the reduction in crop
yield due to the presence of weeds in comparison with weed-free
plot expressed as percentage. In other words, the Weed index
expresses the competition offered by weeds as measured by percent

reduction in yield owing to their presence in the field.

X -y
Weed Index = -—------- x 100
X
where, x = Leaf yield of weed free plot, and
y = Leaf yield from the treatment for which weed index

i8 to be worked out.

3.10.1.5 Weed Control Efficiency (%)
Weed Control Efficiency was calculated using the formula:

DWC - DWT
Weed Control Efficiency (%) = ~~-—-sweeeu-—- x 100

where, DWC Drymatter of weeds in unweeded control plot, and

DWT Drymatter of weeds in the treated plot.

and is expressed as a percentage.

3.10.1.6 Nutrient Uptake by weeds

Nitrogen, phosphorus and potassium uptake by weeds were




estimated. The dried weed samples were finely ground and
powdered samples were used for the estimation of nutrients.
Nitrogen estimation was made by Kjeldahl's method, Phosphorus was
determined by Wet acid digestion method and Potassium content was
estimated by Flame photometer, as described by Jackson (1973).
Total uptake of nutrients by weeds was calculated by multiplying

the percent content with their total dry matter production values.

3.10.2 Observations on Crop Growth

Five plants selected at random were labelled in a net plot
area excluding the border rows, for recording all growth and vyield

parameters during the course of investigations.

3.10.2.1 Plant height (cm)

The plant height was measured in cm,” from the base of the
plant to the base of topmost fully opened leaf at 15 day-intervals
upto the harvest from 5 randomly labelled plants. This was
recorded from base of all the shoots and mean plant height was

calculated from the total height of all the shoots of 10 plants.

3.10.2.2 Number of branches per plant

The number of branches including both primary and secondary
shoots were recorded at an interval of fifteen days from the same
plants labelled for taking up plant height with the same interval

of time between two observations and mean number of shoots per

plant was obtained.

3.10.2.3 Number of leaves per plant

Periodical observations on the rate of leaf production was
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taken at 15 day intervals from randomly labelled 5 plants.
Observations started right from the time of first flush of leaves

appeared till their harvest.

3.10.2.4 Leaf area per plant (cm2)

Leaf area was estimated randomly selecting 25 leaves in each
harvest. The leaf area was determined by using LI-3100 leaf area
meter (LI-COR Inc/LI-COR Limited, Nebraska, U.S.A.). The oven dry
weight of the leaves was recorded in grams and leaf area per plant

in cm2 was calculated as mentioned below:

A x DM
LAP =  —-m—mem—m-
DW
where, LAP = Leaf area per plant (cm2)
A = Area of 25 leaves (cm2)
DM = Leaf drymatter yield per plant (g)
DW = Dryweight of 25 leaves (g).

3.10.2.5 Moisture percent in leaf at harvest

Moisture percentage in leaf was estimated at the time of leaf
harvest, by taking differences of fresh weight and dry weight of
leaf and expressed in per cent. It was computed by wusing the

following formula suggested by A.0.A.C. (1970).

Fresh weight of leaf - Dryweight of leaf
Moisture per cent = ~--------cememmm e x 100
Fresh weight of leaf
For leaf moisture studies, leaf samples were removed from the

plants and immediately transferred to polythene bags to prevent

loss of moisture. The leaves were weighed along with the cover
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and differences were worked out and later leaves were dried 1in

oven at 70°C and moisture per cent was calculated by wusing the

formula.

3.10.2.6 Chlorophyll content of leaf at harvest

Top fifth and sixth leaves were collected from five labelled
plants for estimation of chlorophyll content. Fresh leaf of 0.1
gram was taken in a test tube with a six ml acetone and 4 ml of
dimethyl sulphoxide. Samples were plugged and kept in dark
condition overnight. The chlorophyll “a', chlorophyll ~b' and
total chlorophyll contents were estimated by recording the
absorbance 1in spectronic-21 at 663nm and 645 nm by wusing the

following formula (Arnon.,1949).

Total chlorophyll = 20.2Dg45 +8.02 Dgg3z X V / 1000 X W

where,

Des3 and Dggs are the absorbance values at respective

nanometers.
V = Volume made up (ml)
W = Weight of fresh sample (g)
Chlorophyll “a' = (12.7 Dgg3 - 2.69 Dggs) X V / 1000 X W

i

Chlorophyll “b' (22.9 Dggs - 4.68 Dgg3) X V /7 1000 X W

Chlorophyll content was expressed in mg/g of fresh weight.

3.10.2.7 Leaf yield and yield components

3.10.2.7.1 Leaf yield per plant (g)

Leaves from five labelled plants were harvested and their

weight was recorded and the mean yield per plant was worked out.
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3.10.2.7.2 Leaf yield per hectare (Kg)

Leaves from corresponding plots were harvested in different
pickings. - These leaves were used for silk worm rearing. After
completion'of rearing, the leaves that remained in the plots were
also harvested and total weight of the leaves per plot was

obtained and then converted into yield as kg per hectare.

3.10.2.7.3 Leaf dry matter per plant (g)

The leaves from any three unlabelled plants were harvested
and dried in an oven at 70°C and their dry weight was recorded at
all the growth stages and the mean dry matter per plant (g) was

worked out.

3.10.2.7.4 Nutrient uptake by mulberry

Nitrogen, Phosphorus and Potassium uptake by mulberry was
estimated. The dried leaf samples were finely ground and powdered
samples were used for the estimation of nutrients, as decribed

earlier in section 3.10.1.6.

3.10.3 Observations on silk-worm rearing
3.10.3.1 Larval Characters
1 Larval weight
Five worms were randomly picked from each replication
immediately after moult and weight was recorded from second to

fourth instar and mean weight of worms was worked out.

2 Weight of mature worms
Five mature larvae were randomly picked from each

treatment and weighed wusing torsion balance. This was also




recorded in all the replications, treatmentwise and mean larval

weight was computed.

3.10.3.2 Cocoon Characters
1 Mean weight of cocoon
After complete spinning and allowing five dajs of
interval, ten cocoons were harvested randomly from each treatment,

replicationwise and mean cocoon weight was recorded.

2 Mean pupal weight
After obtaining cocoon weight, the same ten cocoons
were cut, pupae recovered and weighed in a torsion balance. Mean

pupal weight was worked out.

3 Mean Shell weight
After removing the pupae and exuvia (last larval skin)

the remaining shell was weighed and mean shell weight was

recorded.

4 Shell percentage
The shell percentage was calculated by using the formula,
Weight of cocoon shell (g)
Shell percentage = -—---~-----c---ommmmmm—m—o x 100
Weight of whole cocoon (g)

5 Effective Rate of rearing

The effective rate of rearing was calculated using the

formula,

Number of cocoons obtained/harvested

Number of worms brushed



3.10.3.3 Post cocoon parameters
1 Mean filament length

Ten cocoone were randomly selected in each treatment
and replication wise to find out the mean filament length of the
cocoon. Each cocoon was reeled using Epprouvette, the filament

length was determined by using the formula,

L = R x 1.125
where, L = Total filament length (m/cocoon)
R = Number of revolutions recorded by Epprouvette
1.125 = Circumference of Epprouvette.

2 Mean weight of single filament

Individual single filament was dried under shade for some
time, weight was recorded and average weight of single filament
was calculated for each replication.

3 Denier

The single cocoon filament length recorded from the
Epprouvette was dried 1in oven at 70°C and denier was determined by

using the standard formula,

w
D = e x 9000
L
where, D = Denier
W = Weight of single cocoon filament (g)
L = Total length of single cocoon filament (m)
9000 = Constant value.

4 Renditta

It is the quantity of cocoons required to produce a unit of
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raw silk. Randitta was calculated by using following formula,
Fresh cocoon weight
Renditta = ----------—-----mo
Weight of raw silk
5 Reelability percentage (R.P.)
Reelability percentage was calculated in each of the

replications by using the following formula;

Mean weight of single filament

3.11 Bio-assay studies

After harvest of the main crop mulberry, 1investigation was
carried out to study the residual effect of herbicides on cucumber
(Guntur local)used as indicator plant. Soil sample from top 15
cm depth of each of the experimental plot was collected and
sundried for one week. About 425 g of this soil sample was
sieved and then filled into plastic bowls of uniform size (12.0 cm
diameter at the top). Each bowl was sown with 10 seeds on 16th
March 1992, The bowls were watered uniformly at regular

intervals.

3.11.1 Observations on cucumber
3.11.1.1 Germination(%)
The number of seeds germinated out of 10 seeds sown was

counted on the 6th day after sowing and then calculated the

percent germination.

3.11.1.2 Root length (cm)

5 plants selected randomly, carefully uprooted, roots were



washed of the 80il and the average length of roots (cm) was

recorded on 15th day after sowing.

3.11.1.3 Root weight (mg)
The average root dryweight (mg) of the sampled plants was

th

recorded on 15 day after sowing and expressed as mg/plant.

3.11.1.4 Shoot length (cm)

The mean shoot length (cm) was recorded on 15th day after

sowing from the separated shoots of the sampled plants.

3.11.1.5 Shoot weight (mg)
The mean shoot dryweight (mg) was recorded on 15th day after

sowing from the separated shoots of the sampled plants.

3.12 Economics of weed control treatments

To study the economics of different weed control treatments,
information on market price of herbicides, labour units required
for application and hand weeding was considered in addition to the
regular components of the cost of cultivation. Cost of labour
was calculated taking into account the prevailing labour wages at
the time of investigation at Rs.16.60 per man and woman. Gross
returns from leaves and cocoon yield were also calculated.
Economice of weed control treatments was recorded using the
following formulae:
Net return = Gross return - cost of cultivation.
Marginal return = Gross return from the particular weed control

treatments - Gross return from the unweeded

control treatment



Cost of weed control itself was the Marginal cost.
Profit per rupee spent Marginal return

on weed control T e
Marginal cost

3.13 Statistical analysis of data
3.13.1 Transformation of the data

Data on weed count and weed dryweight showed high variations.
To make the analysis of variance valid, the data were subjected to

square root transformation, using Jx + 0.5.

3.13.2 statistical analysis and interpretation of data

Data were analysed statistically for test of sgignificance
using Fisher's method of "Analysis of Variance" as outlined by
Sunderraj et al. (1972). The level of significance on “F'test

was tested at five percent (5%). The interpretation of data was

done using LSD values calculated at p = 0.05.
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IV EXPERIMENTAL RESULTS

The results of the field experiment entitled "Chemical weed
control in established mulberry garden and its effect on silkworm
and cocoon production” conducted during winter season of 1991 are

presented in this chapter.

4.1 Weeds observed in the experimental field
The important weed species observed in the experimental field

include monocots like Digitaria marginata Link., Comnmelina

benghalensis Linn., Dactyloctenium aegyptium Beauv., Eragrostis

gangetica steud., Eragrostis ciliansis (Wall) Link., Commelina

benghalensis Linn., Cynodon dactylon Pers., Dicanthium annulatum

(Forsk) stapt., Eragrostis laminaria and among dicots like

Spillanthus clava DC., Ageratum conyzoides Linn., Emelia

gsanchifolia (L) DC., Bidens pilosa L., Euphorbia hirta Linn.,

Euphorbia geniculata art., Acanthospermum hispidum DC., Amaranthus

viridis Linn., and among sedges, Cyperus rotundus L., were the

predominant weeds.
4.2 Studies on weed control and crop toxicity ratings

4.2.1 Weed control ratings

Visual observations on weed control ratings recorded at 15,
30, 45 and 60 days after pruning and at harvesat are presented 1in

table 3.

Differences in weed control ratings were noticed among the
treatments. The treatments which received the repeated hand

weeding (1.0) followed by Diuron at both the levels (1.00 and 1.25



Plate 1. Digitaria marginata Link. var.
fimbriata stapf.

Family : Poaceae.

Plate 2. Cyperus rotundus L.
Nutgrass, Nutsedge
Family : Cyperaceae

Plate 3. Cynodon dactylon Pers.
Bahama grass, Hariyali
Family : Poaceae.




Plate 4. Eragrostis spp.
Family : Poaceae.

Plate 5. Commelina benghalensis L.
Family : Commelinaceae

Plate 6. Amaranthus viridis L.
Family : Amaranthaceae.




Plate 7. Acanthospermum hispidum De.
Family : Asterceae.

Plate 8. Ageratum conyzoides L.
Geratum
Family : Asteraceae.

Plate 9. Bidens pilosa L.
Family : Asteraceae.
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Table 3: Weed control and crop toxicity ratings (EWRC system) as
influenced by different weed control treatments at
different crop growth stages in Mulberry.

....................................................................................................................

Berbicide Weed control ratings Crop toxicity ratings
Motests  anfer vape afber praging bays afier prming

a.e./ha) 15 30 $ 60 At 15 30 45 60

harvest harvest

Repeated hand weeding 1.0 1,00 1,00 1.00 1.00 1,00 1.00 1.00 1.00 1.00
Diuron 1.00 1,00 1,33 1.66 2,00 2.33 1,00 1.00 1.00 1.00 1.00
Diuron 1.25 .00 1.00 133 1.66  2.00 1,00 1,00  1.00 1.00 1.00
Butachlor 1.2§ 1,33 2,66 3.00 3,33 3.66 1.00 1,00 1.00 1.00 1.00
Butachlor 1.50 1,00 1,33 166 2,00 2,33 1,00 1,00 [.00 1.00 1.00
Isoproturon 1.25 2,00 3,00 333 3.66 400 1,60 1.00 1.00 1.00 1.00
Isoproturon 1.50 1.66 2.3} 2.66 333 3.66 1.00 1,00 1.00 100 1.00
Aachlor 1.2 133 2,66 3.00  3.33 3.66 1,33 1.00 1,00 1.00 1,00
Alachlor 1.50 1,00 1.33  1.66 2,00 2.3 e 1,33 133 L0000 1.00
Metolachlor 1.23 1.00 1.33  L.66 2,00 213 1.00 1,00 1.00 1.00 1.00
Metolachlor 1.50 1.00  1.00 1,33 1.66 2,00 1,00 1.00 1,00 1,00  1.00
Pendimethalin 1.25 1,33 2,66 3,00 3,33 3,66 1,00 1.00  1.00 1.00 L.00
Pendirethalin 1.50 100 1,33 166 2,00 2.33 1,00 1,00 1.00  1.00 1.00
Osyfluorfen 0.12 1.66 2,66 3.00  3.33  3.66 1,33 L33 133 L0 1,00
Oxyfluorfen | 0.25 133 1.66 2,00 3,00 3.33 1,66 133 1,33 1.00 1.00
DInweeded control 5.00 5.00 5.00 5.00 5.00 1.00 1,00 1.00 1.00 1,00
""""""""" Veed control ratiogs:  Crop tosicity mbings

1.00 = Bacellent control 1.00 = Mo toricity

bi DR eontrol 00 oddrate tonieity

10D R ontrel” i D gae e
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kg a.i./ha), Metolachlor at both the levels (1.25 and 1.50 kg
a.e./ha) and higher levels of Butachlor (1.50 kg a.e./ha),
Alachlor (1.50 kg a.e.’/ha), Pendimethalin (1.50 kg a.e./ha) gave
good to excellent control of weeds at different crop growth stages
as compared with other weed control treatments. However, the
plots treated with lower levels of Butachlor (1.25 kg a.e.’/ha),
Alachlor (1.25kg a.e.’/ha), Pendimethalin (1.25 kg a.e./hay),
Oxyfluor-fen(0.12 kg a.e.’/ha), Isoproturon (1.25 kg a.i./ha) and
higher levels of Oxyfluorfen (0.25 kg a.e./ha) and Isoproturon
(1.50 kg a.i.’/ha) gave poor to fair control of weeds as compared

to unweeded control.
4.2.2 Crop toxicity ratings

Visual observations on crop toxicity ratings recorded at 15,
30, 45 and 60 days after pruning and at harvest are presented in

table 3.

Among the weed control treatments only Oxyfluorfen and
Alachlor caused slight toxicity/damage to the crop. Oxyfluorfen
at both the levels (0.12 and 0.25 kg a.e./ha) and Alachlor at
higher level (1.50 kg a.e./ha) caused the toxic effect on Mulberry
crop at initial stages but crop was recovered in later stages of
the growth. All other weed control treatments did not cause any

toxicity/ damage to the crop.

4.3 Weed count

Observationse on Monocot, Dicot, sedges and total weed

population recorded from one square meter fixed area at 15, 30,



S50

45 and 60 days after pruning and at harvest in both First as well

as second crop are presented in tables 4, 5, 6 and 7 respectively.

4.3.1 Monocot weed population (First crop)

The data on monocot weed population at different growth
stages of crop are presented in table 4. Monocot weed population
differed significantly due to different weed control treatments at

all the growth stages.

At 15 days after pruning, the lowest monocot weed population
were recorded 1in repeated hand weeding (0.00/8q.m). Among the
herbicidal treatments, Metolachlor at 1.5 kg a.e./ha recorded
lower monocot weed population (2.67/8g.m) which was on par with
all other herbicidal treatments except, Butachlor at 1.25 kg
a.e./ha (6.00/8gq.m), Isoproturon at 1.25 kg and 1.5 kg a.i.’/ha
(7.00 and 5.67/8gq.m respectively), Pendimethalin at 1.25 kg
a.e./ha (6.33/8qg.m) and Oxyfluorfen at 0.12 kg a.e./ha(6.67/8q.m).

However, unweeded control recorded higher weed population of

12.00/8gq.m.

At 30 days after pruning, the lowest monocot weed population
were recorded with repeated hand weeding (0.00/sq.m). Among the
herbicidal treatments, Diuron at 1.25 kg a.i./ha, Metolachlor at
1.5 kg a.e./ha and Pendimethalin at 1.5 kg a.e.’/ha gave
satisfactory control of monocot weeds (4.00, 4.67 and 4.67/8gq.m,
reapectively). However, unweeded control recorded higher weed

population of 16.33/8gq.m.

At 45 days after pruning, repeated hand weeding had
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significantly lowest weed population (0.00/8gq.m). Among the
herbicidal treatménts Diuron at 1.0 kg and 1.25 kg a.i./ha (8.00
and 5.67/8q.m, respectively), Metolachlor at 1.5 kg a.e.’/ha
(7.00/sg.m)and Pendimethalin at 1.5 kg a.e./ha (8.00/8g.m) gave
satisfactory control of weeds as compared to other herbicidal

treatments and unweeded control (19.67/s8g.m).

At 60 days after pruning,the lowest monocot weed population
was recorded with repeated hand weeding (0.00/8g.m). Among the
herbicidal treatments, Diuron at 1.25 kg a.i./ha recorded lower
weed population (8.67/8g.m) which was on par with Diuron at 1.0 kg
a.i./ha (1.00/sqg.m), Alachlor at 1.5 kg a.e./ha (9.67/8q.m) and
Metolachlor at 1.25 kg and 1.5 kg a.e./ha (10.67 and 8.67/ sq.m,
respectively) where as, unweeded control recorded higher monocot

weed population (22.33/sg.m).

At harvest also repeated hand weeding recorded lowest monocot
weed population (0.00/sg.m). Among the herbicidal treatments,
Diuron at 1.25 kg a.i./ha, Alachlor at 1.5 kg a.e./ha and
Metolachlor at 1.5 kg a.e./ha gave efficient control of monocot
weeds (10.00, 10.67 and 10.67/sg.m, respectively) as compared to

other herbicidal treatments and unweeded control (23.67/sq.m).

4.3.2 Monocot weed population(Second crop)

The data on monocot weed population at different growth
stages of second crop are presented in table 4. Monocot weed
population differed significantly due to different weed control

treatments at all the growth stages.
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At 15 days after first crop leaf harvest, the lowest monocot
weed population were recorded with repeated hand weeding
(0.00/8q.m). Among the herbicidal treatments, Diuron at 1.25 kg
a.i./ha recorded lower monocot weed population (10.67/sg.m) which
was on par with Metolachlor at 1.5 kg a.e./ha (11.0/89.m)
Butachlor at 1.5 kg a.e./ha (12.0/8q.m), Alachlor at 1.5 kg
a.e.’/ha (12.0/8q.m) and Pendimethalin at 1.5 kg a.e./ha
(12.33/8g.m). However unweeded control recorded higher monocot

weed population (35.0/8gq.m).

At 30 days after first crop leaf harvest, repeated hand
weeding recorded the lowest monocot weed population (0.00/sq.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ ha
(11.0/8q.m), Metolachlor at 1.5 kg a.e./ha (11.67 sq.m) Butachlor
at 1.5 kg a.e./ha (12.33/sq.m), Alachlor at 1.5 kg a.e.’/ha
(12.67/8g.m) and Pendimethalin at 1.5 kg a.e./ha (12.67/sq.m) gave
satisfactory control of monocot weeds as compared to other

herbicidal treatments and unweeded control (25.67/sgq.m).

At 45 days after first crop leaf harvest, repeated hand
weeding recorded lowest monocot weed population (0.00/s8g.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i.’/ha
recorded lower monocot weed population (11.67/8q.m) which was on
par with Metolachlor at 1.5 kg a.e./ha (12.0/8g9.m), Butachlor at
1.5 kg a.e./ha (13.0 sg.m) and Pendimethalin at 1.5 kg a.e.’/ha
(13.0/8sq.m.), however unweeded control (25.67/aq.m) recorded

higher monocot weed population.
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At 60 days after first crop leaf harvest, the loweat monocot
weed population was recorded with repeated hand
weeding (0.00/s8g.m). Among the herbicidal treatments, Diuron 1.25
kg a.i./ha recorded lower weed population (11.67/8g.m) which was
on par with Metolachlor at 1.5 kg a.e./ha (12.67/8q.m) Butachlor
at 1.5 kg a.e./ha(l13.0/8g.m), Alachlor at 1.5 kg a.e./ha
(14.0/sq.m), and Pendimethalin at 1.5 kg a.e./ha (13.67/8q.m),
whereas unweeded control recorded higher monocot weed population

(26.0/3q.m) .

At harvest also repeated hand weeding recorded lowest monocot
weed population (0.00/8g.m). Among the herbicidal treatments, the
lowest monocot weed population was recorded with Metolachlor at
1.5 kg a.e./ha (13.0/8sgq.m) followed by Diuron at 1.25 kg a.i.’/ha
(13.33/8q.m), Butachlor at 1.5 kg a.e.’/ha (14.0/8q.m),
Pendimethalin at 1.5 kg a.e./ha (14.33/sq.m) and Alachlor at 1.5
kg a.e./ha (15.0/8gq.m). However, unweeded control (26.33/8q.m)

recorded higher monocot weed population.
4.3.3 Dicot weed population (First crop)

The data on dicot weed population at different growth stages
of first crop are presented in table 5. At all growth stages of
crop, dicot weed population differed significantly due to

different weed control treatments.

At 15 days after pruning, the lowest dicot weed population
was recorded with repeated hand weeding (0.0/sg.m), Diuron at

1.25 kg a.i./ha (0.0/sg.m), Butachlor at 1.5 kg a.e./ha



(0.0/8g.m), Alachlor at 1.5 kg a.e./ha (0.0/8gq.m), Pendimethalin
at 1.5 kg a.e./ha (0.0/8q.m), Oxyfluorfen at 0.12 kg and 0.25 kg
a.e./ha (0.0 and 0.0/8g.m respectively, Diuron at 1.0 kg a.i.’/ha
(0.33/8q.m) and Butachlor at 1.25 kg a.e./ha (0.33/sg.m). However

unweeded control recorded higher dicot weed population (5.0/8q.m).

At 30 days after pruning, repeated hand weeding recorded
lowest dicot weed population (0.0/sq.m). Among the herbicidal
treatments, Oxyfluorfen at 0.25 kg a.e./ha recorded lower dicot
weed population (2.67/sq.m) followed by Diuron at 1.25 kg a.i.’/ha
(3.0/8q.m), Metolachlor at 1.5 kg a.e./ha (3.0/8q.m), Oxyfluorfen
at 0.12 kg a.e./ha (3.0/sg.m), Diuron at 1.0 kg a.i./ha
(3.67/8g.m) and Butachlor at 1.5 kg a.e./ha (4.0/sgq.m). Whereas,

unweeded control (9.33/8g.m) recorded highest dicot weed

population.

At 45 days after pruning, the lowest dicot weed population
was recorded with repeated hand weeding (0.0/sg.m). Among the
herbicidal treatments, Oxyfluorfen at 0.25 kg a.e./ha recorded
lower weed population (3.0/sq.m) which was on par with Diuron at
1.0 kg and 1.25 kg a.i./ha (3.67 and 3.0/8g.m, respectively),
Metolachlor at 1.25 kg and 1.5 kg a.e./ha (4.67 and 3.67/s8qgq.m,
respectively) and Oxyfluorfen at 0.12 kg a.e./ha (3.67/8g.m).

However, unweeded control (14.33/sg.m) recorded higher dicot weed

population.

At 60 days after pruning, repeated hand weeding recorded

lowest dicot weed population (0.0/sq.m). Among the herbicidal
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treatments, Diuron at 1.0 kg and 1.25 kg a.i./ha (4.33 and
3.67/sq.m, respectively), Metolachlor at 1.25 kg and 1.5 kg
a.e./ha (4.67 and 4.0/8g.m, respectively), Oxyfluorfen at 0.12 kg
and 0.25 kg a.e./ha (4.0 and 3.33/8gq.m, respectively) gave
efficient control of weeds as compared to other herbicidal

treatments and unweeded control (16.0/8g.m).

At harvest also repeated hand weeding recorded lowest dicot
weed population (0.0/8sg.m). Among the herbicidal treatments,
Diuron at 1.0 kg and 1.25 kg a.i.’/ha (5.67 and 4.37/sq.m,
respectively), Metolachlor at 1.25 kg and 1.5 kg a.e./ha(5.0 and
4.67/s8q.m, respectively), Oxyfluorfen at 0.12 kg and 0.25 kg
a.e./’ha (5.0 and 4.33/8q.m, respectively) recorded lower dicot
weed population as compared to other herbicidal treatments and

unweeded control (19.0/s8g.m).
4.3.4 Dicot weed population (Second crop)

The data on Dicot weed population at different growth stages
of second crop are presented in table 5. Dicot weed population
differed significantly due to different weed control treatments at

all the growth stages.

At 15 days after first crop leaf harvest, the lowest Dicot
weed population was recorded with repeated hand weeding
(0.0/sq.m). Among the herbicidal treatments, Oxyfluorfen 0.25 at
kg a.e./ha recorded lower dicot weed population (5.0/8q.m)
followed by Metolachlor at 1.5 kg a.e./ha (5.33/8gq.m), Oxyfluorfen

at 0.12 kg a.e./ha(5.67/8sg.m) and Diuron at 1.25 kg a.i./ha



(5.67/8q.m). However, Isoproturon at 1.25 kg a.i./ha(12.0/sg.m)

and unweeded control (21.0/8g.m)recorded higher dicot weed

population.

At 30 days after first crop leaf harvest, repeated hand
weeding recorded minimum dicot weed population (0.0/8q.m). Among
the herbicidal treatments, Diuron at 1.0 kg and 1.25 kg
a.i./ha(6.67 and 6.0/sq.m, respectively), Metolachlor at 1.25 kg
and 1.5 kg a.e./ha (6.33 and 5.67/8gq.m, respectively) and
Oxyfluorfen at 0.12 kg and 0.25 kg. a.e./ha (6.0 and 5.67 /sq.m,
respectively) gave satisfactory control of dicot weeds as compared

to other herbicidal treatments and unweeded control (21.67 /sq.m).

At 45 days after first crop leaf harvest, repeated hand
weeding recorded lowest dicot weed population (0.0 /sq.m). Among
the herbicidal treatments, Oxyfluorfen at 0.25 kg. a.e./ha (6.0
/s8q.m) recorded lower dicot weed population followed by
Metolachlor at 1.5 kg. a.e./ha (6.0 /sq.m), Oxyfluorfen at 0.12 kg
a.e./ha (6.67 /sq.m), Diuron at 1.25 kg a.i.’/ha (6.67 /sq.m) and
Metolachlor at 1.25 kg a.e.’/ha (7.0 /sg.m). However, unweeded

control (23.0 /sg.m) recorded higher dicot weed population.

At 60 days after first crop leaf harvest, the lowest dicot
weed population was recorded with repeated hand weeding (0.0
/8g.m) . Among the herbicidal treatments, Oxyfluorfen at 0.25 kg
a.e./ha (7.0 /sq.m) recorded lower dicot weed population which was
on par with Diuron at 1.25 kg a.i./ha (7.0 /sg.m), Metolachlor

at 1.5 kg a.e./ha (7.33 /8q.m), Oxyfluorfen at 0.12 kg a.e.’/ha
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(7.67/8q.m), Diuron at 1.0 kg a.i./ha (8.0 /sq.m) and Metolachlor
at 1.25 kg a.e./ha (8.67 /Bg.m). Whereas, unweeded control

(23.0 /sg.m) recorded higher dicot weed population.

At harvest also repeated hand weeding recorded lowest dicot
weed population (0.0 /sq.m). Among the herbicidal treatments,
Oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (8.0 and 7.0 /sq.m,
regspectively), Diuron at 1.0 kg. and 1.25 kg a.i./ha (8.67 and
7.67 /sgq.m, respectively) and Metolachlor at 1.25 kg. and 1.50 kg
a.e./ha (9.0 and 7.67 /sq.m, respectively) gave satisfactory
control of dicot weeds as compared to other herbicidal treatments

and unweeded control (24.0 /sg.m).
4.3.5 Sedge weed population (First crop)

The data on sedge population at different growth stages of
first crop are given in Table 6. Sedges population differed
significantly due to different weed control treatments at all the

growth stages.

At 15 days after pruning, repeated hand weeding recorded
lowest sedge population (0.00 /sg.m). Among the herbicidal
treatments, Alachlor at 1.5 kg a.e./ha (19.33 /sq.m), Metolachlor
at 1.5 kg a.e./ha (20.0 /sg.m) and Diuron at 1.25 kg a.i./ha
(20.67/8g.m) recorded lower gedge population. However,
Isoproturon at 1.25 kg a.i./ha and unweeded control recorded

higher sedge population (45.0 and 56.33 /Bq.m, respectively).

At 30 days after pruning, the lowest sedge population was



recorded with repeated hand weeding (0.00 /sg.m). Among the
herbicidal treatments, Metolachlor 1.5 kg a.e./ha recorded lower
sedge population (42.0/8q.m) which was on par with Alachlor at
1.5 kg a.e./ha (43.33/8g.m), Diuron at 1.25 kg a.i./ha(44.33/8q.m)
and Pendimethalin at 1.5 kg a.e./ha (44.33/8q.m), However,

unweeded control recorded higher sedge population (86.67/8g.m).

At 45 days after pruning, repeated hard weeding recorded
lowest sedge population (0.00/8q.m), Among the herbicidal
treatments, Metolachlor at 1.5 kg a.e./ha (53.33/8g.m), recorded
lower sedge population as compared to other herbicidal treatments
(60.0 to 76.67 /sq.m). However, Oxyfluorfen at 0.12 kg a.e.’/ha

(77.67/8g.m) and unweeded control (113.33/sq.m) recorded higher

sedge population.

At 60 days after pruning, repeated hard weeding recorded
lowest sedge population (0.00/sgq.m), Among the herbicidal
treatments, Metolachlor at 1.5 kg a.e./ha (56.67/sq.m) recorded
lower sedge population followed by Diuron at 1.25 kg a.i1/ha
(62.0/8g.m), Butachlor at 1.5 kg a.e./ha (67.33/89q.m) and
Butachlor at 1.25 kg a.e./ha (69.0/sq.m), whereas unweeded

control (148.33/8q.m) recorded higher sedge population.

At harvest also repeated hard weeding recorded lowest sedge
population (0.00/8g.m), Among the herbicidal treatments,
Metolachlor at 1.5 kg a.e./ha (56.67/8q.m) recorded lower sedge
population (59.67/8g.m) . The next best herbicide was Diuron at

1.25 kg a.i/ha (68.33/3gq.m) followed by Butachlor at 1.5 kg
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a.e./ha (73.33/8q.m), Pendimethalin at 1.5 kg a.e./ha (74.67/8q.m)
and Alachlor at 1.5 kg a.e./ha (75.0/sg.m). However, unweeded

control recorded higher sedge population of 162.33/sq.m.

4.3.6 Sedge weed population (Second crop)

The data on sedge population at different growth stages of
second crop are presented in Table 6. sedges population differed
significantly due to different weed control treatments at all the

growth stages.

At 15 days after first crop leaf harvest, the lowest sedge
population was noticed in repeated hand weeding (0.00/sg.m).
Among the herbicidal treatments, Metolachlor at 1.5 kg a.e.’/ha
recorded lower sedge population (62.67/sq.m) followed by Diuron at
1.25 kg a.i./ha (69.0/8q.m), Butachlor at 1.5 kg a.e./ha
(74.0/8q.m) and Pendimethalin at 1.5 kg a.e./ha (79.33/sq.m).

However, unweeded control (169.33/sqg.m)recorded higher sedge

population.

At 30 days after first crop leaf harvest, repeated hand
weeding recorded lowest sedge population (0.00/sq.m). Among the
herbicidal treatments, Diuron at 1.25 kg a.i.’/ha, Metolachlor at
1.5 kg a.e.’/ha, Butachlor at 1.5 kg a.e./ha and Pendimethalin at
1.5 kg a.e./ha recorded lower sedge population (69.33, 63.0, 74.0
and 79.33/sg.m respectively) as compared to other herbicidal
treatments (80.00 to 98.67/8gq.m) and unweeded control

(175.0/8q.m) .

At 45 days after first crop leaf harvest, the lowest sedge
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population was noticed in repeated hand weeding (0.00/8g.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i.’/ha
(69.33/8q.m), Metolachlor at 1.5 kg a.e./ha (63.33/8q.m) and
Butachlor at 1.5 kg a.e./ha (74.0/8q.m) recorded lower sedge
population as compared to other herbicidal treatments (80.33 to

99.0/8g.m) and unweeded control (176.0/s8gq.m).

At 60 days after first crop leaf harvest, the lowest sedge
population was registered with repeated hand weeding (0.00/sg.m).
Among the herbicidal treatments, Metolachlor at 1.5 kg a.e.’/ha
(63.67/8g.m) recorded lower sedge population followed by Diuron
1.25 at kg a.i./ha (75.0/sq.m), Butachlor at 1.5 kg a.e./ha
(75.67/8gq.m) and Metolachlor at 1.25 kg a.e./ha (80.0/89.m).
However, unweeded control recorded higher sedge population

(177.67/8g9.m).

At harvest also repeated hand weeding recorded minimum sedge
population (0.00/sg.m). Among the herbicidal treatments,
Metolachlor at 1.5 kg a.e./ha (64.33/8q.m),Diuron at 1.25 kg
a.i./ha (70.33/8q.m), Butachlor at 1.5 kg a.e./ha (75.67/s8gq.m)
and Alachlor at 1.5 kg a.e./ha (81.67/8q.m) recorded lower sedge
population as compared to other herbicidal treatments (84.0 to

99.67/8q.m) and unweeded control (178.33/sg.m).
4.3.7 Total weed population (First crop)

The data on total weed population at different growth stages
of first crop are presented in Table 7. Total weed population

differed significantly due to different weed control treatments at
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all the growth stages.

At 15 days after pruning, the lowest total weed population
was recorded with repeated hand weeding (0.00/sg.m). Among
different herbicides, Diuron at 1.25 kg a.i./ha, Alachlor at 1.5
kg a.e./ha and Metolachlor at 1.5 kg a.e./ha gave satisfactory
control of total weed population(24.33, 22.67 and 22.67/sq.m,
respectively) as compared to other herbicidal treatments (28 to

58.33/sq.m) and unweeded control (73.33/agq.m).

At 30 days after pruning, the lowest total weed population
was recorded with repeated hand weeding (0.00/sg.m). Among the
herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (49.67/8q.m)
recorded lower weed population which was on par with Diuron at
1.25 kg a.i./ha (51.33/8q.m), Alachlor at 1.5 kg a.e./ha
(52.67/8q.m), Pendimethalin at 1.5 kg a.e./ha (53.0/8q.m) and
Oxyfluorfen at 0.25 kg a.e./ha (55.33/8g.m). However, unweeded
control recorded significantly higher weed population of

112.33/8gq.m.

At 45 days after pruning, repeated hand weeding recorded
significantly lower total weed population (0.00/sqg.m). Among the
herbicidal treatments, Diuron at 1.25 kg a.i./ha (68.67/ag.m) and
Metolachlor at 1.5 a.e./ha (64.0/sq.m) gave better control of
weeds as compared to other herbicidal treatments (68.67 to

98.00/8q.m) and unweeded control (147.33/8q.m).

At 60 days after pruning, the lowest total weed population

was recorded with repeated hand weeding (0.00/sg.m). Among the
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herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (69.33/8q.m)
and Diuron at 1.25 kg a.i./ha (74.33/sg.m) gave satisfactory
control of weeds as compared to other herbicidal treatments (88.0
to 109.33/8g.m) and unweeded control (186.67/sq.m).

At harvest also repeated hand weeding recorded lowest weed
population (0.00/8gq.m). Among the herbicidal treatments,
Metolachlor at 1.5 kg a.e./ha (75.0/8q.m) gave satisfactory
control of weeds. The next best herbicide was Diuron at 1.25 kg
a.i./ha (83.0/sg.m) followed by Butachlor at 1.5 kg a.e.’/ha
(92.67/8q.m), Pendimethalin at 1.5 kg a.e./ha (94.33/s8g.m)and
Diuron at 1.0 kg at a.e./ha (94.33/s8gq.m). However, unweeded

control recorded higher weed population (205.0/s8q.m).
4.3.8 Total weed population (Second crop)

The data on total weed population at different growth stages
of second crop are presented in table 7. Total weed population
differed significantly due to different weed control treatments at

all the growth stages.

At 15 days after first crop leaf harvest, the lowest total
weed population was recorded in repeated hand weeding
(0.00/8q.m). Among the herbicidal treatments, Metolachlor at 1.5
kg a.e./ha (79.67/8q.m) recorded significantly lower weed
population. The next best herbicide was Diuron at 1.25 kg a.i.’/ha
(85.33/sq.m) followed by Butachlor at 1.5 kg a.e./ha (95.0/89.m)
and Metolachlor at 1.25 kg a.e./ha (99.0/sg.m). However, unweeded

control (215.33/8q.m) recorded higher weed population.



At 30 days after first crop leaf harvest, repeated hand
weeding recorded lowest total weed population (0.00/sq.m). Among
the herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (80.33
/sq.m) gave satisfactory control of weeds followed by Diuron at
1.25 kg a.i./ha (86.33 /sq.m) and Butachlor at 1.5 kg a.e.’/ha
(96.33 /sg.m). However, unweeded control (222.33 /sq.m) recorded

highest weed population.

At 45 days after first crop leaf harvest, repeated hand
weeding recorded lowest total weed population (0.0 /sq.m). Among
the herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (81.33
/sq.m) gave satisfactory control of weeds followed by Diuron at
1.25 kg a.i./ha (87.67 /sq.m) and Butachlor at 1.5 kg a.e.’ha
(98.0 /sg.m), as compared to other herbicidal treatments (105.33
to 132.33 /sq.m). Whereas, unweeded control recorded highest weed

population (224.67 /sq.m).

At 60 days after first crop leaf harvest, the lowest total
weed population were recorded with repeated hand weeding (0.00
/8q.m) . Among the herbicidal treatments, Metolachlor at 1.5 kg
a.e./ha (83.67 /sq.m) and Diuron at 1.25 kg a.i.’/ha (88.67 /sq.m)
recorded lower weed population as compared to other herbicidal

treatments (100.67 to 134.67 /sq.m) and unweeded control (226.67

/8q.m).

At harvest also repeated hand weeding recorded lowest total

weed population (0.00 /sg.m). Among the herbicidal treatments,

Metolachlor at 1.5 kg a.e.’/ha (85.0 /sq.m), Diuron at 1.25 kg
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a.i./ha (91.33 /sq.m), Butachlor at 1.5 kg a.e./ha (102.33 /sq.m)
recorded lower weed population as compared to other herbicidal
treatments (108.33 to 135.33 /sqg.m) and unweeded control (228.67
/8q.m) .

In general, All the herbicidal treatments at higher
concentrations gave better control of weed population as compared
to their lower concentrations. At all the growth stages of crop,
repeated hand weeding followed by Diuron at 1.25 kg a.i./ha and
Metolachlor at 1.5 kg a.e./ha recorded lower weed population. The
next best herbicides were Pendimethalin at 1.5 kg a.e.’/ha,
Alachlor at 1.5 kg a.e./ha, Butachlor at 1.5 kg a.e./ha and
Oxyfluorfen at 0.25 kg a.e.’/ha. Whereas, Isoproturon at 1.25

a.1./ha and unweeded control recorded higher weed population.

4.4 Drymatter production of weeds

Observations on monocot, dicot, sedges and total drymatter
production of weeds recorded from 0.5 square metre area at 15, 30,
45 and 60 days after pruning and at harvest in both first as well

as second crop are presented in Tables 8, 9 , 10 and 11.

4.4.1 Drymatter production of monocot weeds (first crop)

The data on drymatter production of monocot weeds at
different growth stages of first crop are presented in Table 8.
At all the growth stages, drymatter production of monocot weeds
differed significantly due to different weed control treatments.

At 15 days after pruning, the lowest weed dryweight was

recorded with repeated hand weeding (0.0/0.5 sg.m). Among the
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herbicidal treatments, Diuron at 1.25 kg and 1.0 kg a.i./ha (1.27
and 1.67 g/0.5 sq.m, respectively), Metolachlor at 1.5 kg a.e.’/ha
(1.7 g/0.5 8q.m), Pendimethalin at 1.5 kg a.e./ha (1.7g/0.5 sg.m),
Alachlor at 1.5 kg a.e./ha (1.83 g/0.5 sq.m) and Butachlor at 1.5
kg a.e./ha (1.87 g/0.5 sq.m) recorded lower weed dryweight as
compared to other herbicidal treatments (2.37 to 3.27 g/0.5 sg.m)

and unweeded control (5.67 g/0.5 sq.m).

At 30 days after pruning, repeated hand weeding recorded
minimum dryweight of weeds (0.00/0.5 sqg.m). Among the herbicidal
treatments Diuron at 1.25 kg a.i./ha (1.87 g/0.5 s8g.m) recorded
lower weed dryweight followed by Diuron at 1.0 kg a.i./ha (2.33
g/0.5 s8gq.m), Metolachlor at 1.5 kg a.e./ha (2.4 g/0.5 sq.m) and
Alachlor at 1.5 kg a.e./ha (2.8 g/0.5 sg.m). However, unweeded

control recorded maximum dryweight of weeds (7.9 g/0.5 sq.m).

At 45 days after pruning, repeated hand weeding recorded
lowest weed dryweight (0.00/0.5 sqg.m). Among the herbicidal
treatments, Metolachlor at 1.5 kg a.e./ha (2.13 g/0.5 sg.m),
Diuron at 1.25 kg a.i./ha (2.87 g/0.5 sqg.m), Alachlor at 1.5 kg
a.e./ha (3.0 g/0.5 sq.m) and Diuron at 1.0 kg a.i./ha (3.67 g/0.5
sg.m) recorded lower weed dryweight as compared to other
herbicidal treatments (5.02 to 8.67 g/0.5 sq.m) and unweeded

control (17.73 g/0.5 sg.m).

At 60 days after pruning, the lowest weed dryweight was
recorded with repeated hand weeding (0.00/0.5 sq.m). Among the

herbicidal treatments, Diuron at 1.25 kg a.i./ha (10.4 g/0.5
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sq.m), Metolachlor at 1.5 kg a.e./ha (11.07 g/0.5 8q.m), Butachlor
at 1.5 kg a.e./ha (13.0 g/0.5 sq.m) and Metolachlor at 1.25 kg
a.e./ha (13.67 g/0.5 s8gq.m) recorded lower weed dryweight as
compared to other herbicidal treatments and unweeded control
(32.27 g/0.5 8q.m).

At harvest also, repeated hand weeding recorded lowest weed
dryweight (0.00/0.5 sg.m). Among the herbicidal treatments,
Diuron at 1.25 kg a.i./ha (10.3 g/0.5 sg.m) and Metolachlor at
1.5 kg a.e./ha (11.0 g/0.5 sq.m) recorded lower weed dryweight
followed by Butachlor at 1.5 kg a.e./ha (12.2 g/0.5 sq.m),
Metolachlor at 1.25 kg a.e./ha (12.73 g/0.5 sq.m) and
Pendimethalin at 1.5 kg a.e./ha (13.53 g/0.5 sg.m). However,

unweeded control (60.0 g/0.5 sq.m) recorded higher weed dryweight.

4.4.2 Drymatter production of monocot weeds (second crop)

The data on drymatter production of monocot weeds at
different growth stages of second crop are presented in Table 8.
Drymatter production of monocot weeds differed significantly due

to different weed control treatments.

At 15 days after first crop leaf harvest, the lowest weed
dryweight was recorded with repeated hand weeding (0.0 g/0.5
sg.m) . Among the herbicidal treatments, Diuron at 1.25 kg
a.i./ha, Metolachlor at 1.5 kg a.e./ha, Butachlor at 1.5 kg
a.e./ha and Pendimethalin at 1.5 kg a.e./ha recorded
significantly lower weed dryweight (9.5 g, 10.0 g, 10.23 g and
11.5 g/0.5 sg.m respectively). Whereas, unweeded control recorded

significantly highest weed dryweight (30.0 g/0.5 sq.m).
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At 30 days after first crop leaf harvest, repeated hand
weeding recorded lowest weed dryweight (0.00/0.5 sg.m). Among the
herbicidal treatments, Diuron at 1.25 kg a.i.’/ha (8.67 g/0.5 sé.m)
recorded lower weed dryweight which was on par with Butachlor at
1.5 kg a.e./ha (9.8 g/0.5 sgq.m), Metolachlor at 1.5 kg a.e.’/ha
(9.2 g/0.5 sg.m) and Pendimethalin at 1.5 kg a.e.’/ha (10.5 g/0.5
sq.m) . However, unweeded control recorded maximum dryweight of

weeds (28.5 g/0.5 sgq.m).

At 45 days after first crop leaf harvest, the lowest weed
dryweight was recorded in repeated hand weeding (0.00/0.5 sg.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ha,
Metolachlor at 1.5 kg a.e./ha, Butachlor at 1.5 kg a.e./ha and
Pendimethalin at 1.50 kg a.e./ha recorded lower weed dryweight
(8.33 g, 8.4 g, 9.5 g and 9.5 g/0.5, sg.m respectively) as
compared to other herbicidal treatments (10.50 to 17.6 g/0.5 sg.m)

and unweeded control (27.6 g/0.5 sq.m).

At 60 days after first crop leaf harvest, the lowest weed
dryweight was recorded with repeated hand weeding (0.00/0.5 sgq.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ha (6.23
g/0.5 sq.m) and Metolachlor at 1.5 kg a.e./ha (7.2 g/0.5 sgq.m),
recorded significantly lower weed dryweight as compared to other
herbicidal treatments (9.0 g to 16.5 g/0.5 sg.m) and unweeded

control (26.0 g/0.5 8gq.m).

At harvest also, repeated hand weeding recorded minimum weed

dryweight (0.00/0.5 s8g.m). Among the herbicidal treatments,
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Diuron at 1.25 kg a.i./ha (6.0 g/0.5 sq.m) and Metolachlor at
1.5 kg a.e./ha (6.0 g/0.5 sg.m) recorded lower weed dryweight
followed by Pendimethalin at 1.5 kg a.e./ha (7.5 g/0.5 sq.m),
Butachlor at 1.5 kg a.e./ha (8.0 g/0.5 sq.m) and Alachlor at 1.5
kg a.e./ha (9.0 g/0.5 sg.m) and all other herbicidal treatments
recorded lower weed dryweight (10.0 to 16.23 g/0.5 sg.m), as

compared to unweeded control (30.5 g/0.5 sg.m).

4.4.3 Drymatter production of Dicot weeds (Firgt crop)

The data on drymatter production of dicot weeds at different
growth stages of first crop are presented in Table 9. At all
growth stages, drymatter production of dicot weeds differed

significantly due to weed control treatments.

At 15 days after pruning, repeated hand weeding recorded
significantly lower weed dry weight (0.00g/0.5 sq.m) which was on
par with all other weed control treatments (0.17 to 0.6g9/0.5 sq.m)
except, Isoproturon at 1.25 kg and 1.5 kg a.i./ha (1.13 g and
0.70g/0.5 sq.m, respectively), Oxyfluorfen at 0.12 kg a.e.’/ha

(0.77g/0.5 s8q.m) and unweeded control (1.73g/0.5 sg.m).

At 30 days after pruning, repeated hand weeding recorded
significantly lowest dry weight of weeds (0.00 g/0.5 sq.m) which
was on par with all other weed control treatments (0.47 to 1.07
g/0.5 sqg.m) except, Butachlor at 1.25 kg a.e./ha (1.67 g/0.5
8q.m). Isoproturon at 1.25 kg and 1.5 kg a.i./ha (2.77 and 1.8
g/0.5 sq.m, respectively), Pendimethalin at 1.25 kg a.e./ha (1.73

g/0.5 sq.m), Oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (2.10 and
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1.50 g/0.5 sq.m, respectively) and unweeded control (2.37 g/0.5

sg.m).

At 45 days after pruning, the lowest weed dryweight was
recorded significantly in case of repeated hand weeding (0.00
g/0.5 sgq.m). Among the herbicidal treatments, Diuron at 1.0 kg
and 1.25 kg a.i./ha (2.77 g and 2.00 g/0.5 sg.m, respectively),
Metolachlor at 1.25 kg and 1.5 kg a.e./ha (2.9 g and 1.80 g/0.5
sg.m, respectively), Pendimethalin at 1.5 kg a.e./ha (3.00 g/0.5
sq.m) and Oxyfluorfen at 0.25 kg a.e./ha (2.53 g/0.5 sg.m)
recorded significantly lower dryweight of weeds as compared to
other herbicidal treatments (3.53 to 4.5 g/0.5 sqg.m) and unweeded

control (10.4 g/0.5 sg.m).

At 60 days after pruning, the lowest dryweight of weeds was
recorded 1in repeated hand weeding (0.00 g/0.5 sg.m). Anong the
herbicidal treatments, Oxyfluorfen at 0.25 kg a.e./ha (3.0 g/0.5
sq.m) recorded lower weed dryweight followed by Metolachlor at 1.5
kg a.e./ha (4.0 g/0.5 sq.m), Diuron at 1.25 kg a.i./ha (4.5 g/0.5

sq.m), Pendimethalin at 1.5 kg a.e./ha (5.0 g/0.5 sgq.m) and

Oxyfluorfen at 0.12 kg a.e./ha (5.0 g/0.5 sg.m). However,
unweeded control (19.33 g/0.5 s8g.m) recorded higher weed
dryweight.

At harvest also, repeated hand weeding recorded minimum weed
dry weight (0.0 g/0.5 sq.m). Among the herbicidal treatments,
oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (4.63 g and 2.8 g/0.5

sq.m, respectively), Metolachlor at 1.25 kg and 1.5 kg a.e.’/ha



it 8’0 1IN (0
80°0 10°0 80°0 010
¥ ¥ ] ¥

cecscccmerrc e e e e .

(00°STIPG"E  (BO°ETIL9°C  (0T°PTIER°C  (00°STIE6'C
(o°T) p° T (ET°T) 8T°1  (00°7) L8°T  (08°1) €L'1
0S°T) "0 {EL°T) 69°T  (05°0) 2L (00°€) (8°1
(0§°T) EL°T (EL°T) 6L°T  (0S°€) 00°7  (00'¥) TI°C
(0°T) 18T (00°€) T6°T  (0S°#) €207  (0§°G) §¥°C
(01°7) 191 (00°T) €9°T  (€5°0) #L°T  (L0°¢) €6°1
(08°7) 18°T  (08°7) 18°T  (£6°€) T0°T  (00°¥))I1°T
(E6°T) ¥L°T  (OU°€) T6°T  (€5°C) TO°T  (00'%) TI°Y
(EL°7) 08°T  {LT°E) ¥6°T (0070} L1 (06°#) £1°1
(00°F) TI°T  (0S°%) €2°0  (00°S) ¥E°T  (05°G) #8°1
(0T°6) TI°E  (08°6) TZ°C  (0S°0TMTEC  (08°07)9¢°¢
(0T°T) #9°1  {LL°0) T8°T  (€°€) S6°T  (05°¥) €1°C
(€6°7) €L°T  (08°T) 18°T  (0S°9) €2°7  (08°S) 05°¢
({0°T) 09°T  (00°) LS°T  (08°7) T8°T (00°¢) 16°1
(€677} 9L°T  (LL°T) 08T  (€5°C) 00°7  (05°¥) €1°¢
(00°0) 170 (0070} TL°0  (00°0) TL'0  (00°0) 1L°0

saley 3y 09 5t 0¢

e

870 + X

{

"0

80°0

¥

(€2°91160°¥

{0g°2)
{(00°4)
(0s°1)
108°6)
{(fere)
{(05°%)
(05°#)
(07°6)
(08°5)
(i
(08°9)
(£9°9)
(€5}
(0s'y)
(00°9)

§

18°1
18/
1144
1§17
56°1
XA/
A4
1134
06°¢
Mt
0€°t
19t
00°¢
XA
I

I

R Rl i T R Sy U I

uau>~au 1811] 137j¢e skeg
010 puodag

*A113qINK UT S3JUBWIESI] [OIUOD paISM JUSIBIITP Aq padusnjijutr se sabeqs

yaimoab doao, quaaayyip qe

(

1
i
|
|
1
1
]
[}
1
)
1
]
'
]
Ll
]
1
1
1
[}
1
[l
1
'
1
1
'
]
]
[}
1
1
1
1
1
1
i
t
'
]
1
)
t
1
t
1
1
]
1
[
1
]
]
]
[}
t
1

]
'
t
[}
]
!
i
|
[
I
1
i
1
1
]
|
1
1
1
'

[4

pasn UOT)emJOJsuURI]

82°0
010

¥

it

!ganfea [eut

"0

1o

61
01

‘0
"0

¥

Bt
A

"0
0

¥

1t
1

~u>uw £3171qeqoad §¢ 9@ JueoTjrubs
110 3jeotTpul 8isayjuaied ayy ut s

‘0
‘0

¥

b1y

16,9 0%

(00°62)€8"S
(08°C) 18°1
(€9°4) §I°1
(00°6) €€°'T
(07°9) 65°1
(0o 11°¢
(00°9) €€t
(L2°6) 68t
(08°9) 16°T
(L"9) 65°1
(00°71)e8°¢
(06°6) &¥°7
(LC°9) 65°1
(05°y) €2°1
(00°S) 9T
(00°0) TL°0

(eq/rae
10 1e
by} aje1
pTOTqIaY

189A18Y 1Y

w g+ 0/b)

(£€°61
(00°¢)
{00°§)
(00°9)
(€9°9)
(00°y)
{02°9)
(06°6)
(08°§)
(00°L)

15y
98°1
el
ye't
19t
e
8e"l
) 4
0§°7
il

(02°71)96°¢

(08°¢)
{0¥°9)
(05°%)
{L0°s)
(00°0)

0§'1
191
244
¢t
1o

09

{001
(£5°7)
(0§°¢)
(00°¢)
(ee°¢)
(08°71)
(08°7)
(0z°¢)
(€5°¢)
(00°y)
{051
(€1°¢)
(e e)
(00°2)
(o)
{00°0)

11
(A
66°1
(81
bo't
16°1
08°1
6'1
00°t
e
(A4
06°1
£6'1
151
6L°1
A

o

(et
(08" 1)
(1)
(00°1)
(e
AN}
(€6°0)
(e
(ee 1
(08°1)
et
(06°1)
(9'n
(05°0)
(€8°0)
(00°0)

0

“do1o 18174

69°1
1
19°1
1l
(108!
96°0
6§11
A
£et
06°1
08°1
(i
91
86°0
11
1o

£

(€01
(L5°0)
(o)
(L5°0)
(09°0)
(1o
(06°0)
(0%°0)
(L5°0)
(oe°o)
(€11
(05°0)
(£8°0)
(1)
(ev°0)
(00°0)

§1

i
10°1
1
£0°1
(1
08°0
860
£6'0
10°1
60°1
XA
00°1
66°0
08°0
56°0
I

butunid 1333e sdeq

§U°0
o
06°1
AR
08°1
51
08°1
§0°1
0§°1
81
0§°1
sl
§i'1
00°1

[013100 papaaauy
udjonyJir0
uajon[jro

ureqauTpuRgd
CISLLREL ALY
107qoR[0}°K
10qoR1033N
lofqoery
lofgaely
voinjoidos]
uoanjoidos]
Jo{qoejng
lojgoeyng
worntq
uoIniq
butpasn

pueq pajeaday

§70a07091]

ceaavee

SpSam 300TQ JO uoTjonpoad i33jeuw Kig :¢ Iarqel



(5.0 g and 4.0 g/0.5 8g.m, respectively) and Diuron at 1.0 kg and
1.25 kg a.i./ha (5.0 g and 4.5 g/0.5 sq.m, respectively) recorded
lower weed dry weight as compared to other herbicidal treatments

and unweeded éontrol (29.0 g/0.5 sq.m).

4.4.4 Dry matter production of Dicot weeds (Second crop)

The data on drymatter production of dicot weeds at different
growth stages of second crop are presented in Table 9. Drymatter
production of dicot weeds differed significantly due to different

weed control treatments at all growth stages.

At 15 days after first crop leaf harvest, the lowest weed dry
weight was recorded with repeated hand weeding (0.00g/0.5 sq.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ha (3.53
g/0.5 sgq.m), Metolachlor at 1.5 kg a.e./ha (3.33 g/0.5 sg.m) and
Oxyfluorfen at 0.25 kg a.e./ha (2.8 g/0.5 sgq.m) recorded
significantly lower weed dryweight as compared to other herbicidal

treatments (4.0 to 11.13 g/0.5 sq.m) and and unweeded control

(16.23 g/0.5 sg.m).

At 30 days after first crop leaf harvest, repeated hand
weeding recorded lowest weed dry weight (0.00 g/0.5 sg.m). Among
the herbicidal treatments, Diuron at 1.25 kg a.i./ha (3.2 g/0.5
sq.m), Metolachlor at 1.5 kg a.e./ha (3.27 g/0.5 sg.m),
oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (3.0 g and 2.5 g/0.5
8g.m, respectively) recorded lower weed dry weight as compared to
other herbicidal treatments (4.00 to 10.8 g/0.5 sg.m) and unweeded

control (15.0 g/0.5 sq.m).
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At 45 days after first crop leaf harvest, repeated hand
weeding recorded minimum weed dryweight (0.00 g/0.5 sq.m). Among
the herbicidal treatments, Oxyfluorfen at 0.25 kg a.e./ha (2.0
g/0.5 ag.m) recorded lower weed dry weight followed by Oxyfluorfen
at 0.12 kg a.e./ha (2.5 g/0.5 sq.m), Metolachlor at 1.5 kg a.e.’/ha
(2.53 g/0.5 sq.m), Diuron at 1.25 kg a.i./ha (2.8 g/0.5 sqg.m) and
Butachlor at 1.5 kg a.e./ha (3.33.9/0.5 sgq.m). However, unweeded

control (14.2 g/0.5 sq.m) recorded higher weed dryweight.

At 60 days after first crop leaf harvest, the lowest weed
dryweight was recorded with repeated hand weeding (0.00 g/0.5
sq.m). Among the herbicidal treatments, Oxyfluorfen at 0.25 kg
and 0.12 kg a.e.’/ha (1.13 g and 1.73 g/0.5 sg.m, respectively)
recorded lower weed dry weight followed by Diuron at 1.25 kg
a.i./ha (2.0 g/0.5 sq.m), Metolachlor at 1.5 kg a.e./ha (2.2 g/0.5
sg.m) and Butachlor at 1.5 kg a.e./ha (2.77 g/0.5 sqg.m). Whereas,
unweeded control recorded maximum dryweight of weeds (13.0 g/0.5
sq.m) .

At harvest also repeated hand weeding recorded lowest dry
weight of weeds (0.0 g/0.5 sg.m). Among the herbicidal
treatments, Oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (1.5 g and
1.07 g/0.5 sq.m, respectively), Diuron at 1.25 kg a.e./ha (2.071
g/0.5 s8q.m) and Metolachlor at 1.5 kg a.e./ha (2.1 g/0.5 sg.m)
recorded lower weed dry weight as compared to other herbicidal

treatments (2.53 to 9.2 g/0.5 sg.m) and unweeded control (15.0

g/0.5 sq.m).
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4.4.5 Drymatter production of Sedge (First crop)

The data on drymatter production of sedge at different
- growth stages of first crop are presented in Table 10. Drymatter
production of sedges differed significantly due to different weed

control treatments at all growth stages.

At 15 days after pruning, the lowest dry weight of weeds was
recorded with repeated hand weeding (0.00g/0.5 sq.m). Among the
herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (7.87 g/0.5
sq.m) recorded significantly lower weed dryweight followed by
Diuron at 1.25 kg a.i./ha (10.97 g/0.5 sg.m), Alachlor at 1.5 kg
a.e./ha (11.8 g/0.5 sq.m), Metolachlor at 1.25 kg a.e./ha (14.43
g/0.5 s8g.m) and Pendimethalin at 1.5 kg a.e./ha (14.53 g/0.5
sq.m). Whereas, unweeded control recorded higher weed dryweight

(28.43 g/0.5 sq.m).

At 30 days after pruning, repeated hand weeding recorded
lowest weed dry weight (0.00 g/0.5 sq.m). Among the herbicidal
treatments, Diuron at 1.25 kg a.i./ha (19.8 g/0.5 sq.m), followed
Metolachlor at 1.5 kg a.e./ha (20.17 g/sq.m), Pendimethalin at 1.5
kg a.e./ha (21.27 g/0.5 sgq.m) and Alachlor at 1.5 kg a.e.’/ha
(21.47 g/0.5 sq.m) gave lower weed dry weight as compared to other
herbicidal treatments (23.13 to 32.53 g/0.5 sg.m) and unweeded

control (44.33 g/0.5 sg.m).

At 45 days after pruning, repeated hand weeding recorded
lowest weed dry weight (0.00 g/0.5 sq.m). Among the herbicidal

treatments, the lowest weed dryweight was recorded in Metolachlor
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at 1.5 kg a.e./ha (24.53 g/0.5 sq.m) followed by Diuron at 1.25 kg
a.i./ha (25.93 g/0.5 sq.m), Alachlor at 1.5 kg a.e./ha (25.93
g/0.5 8q.m) and Pendimethalin at 1.5 kg a..e./ha (27.39 g/0.5
sg.m) . However, unweeded control (55.33 g/0.5 sg.m) and
Oxyfluorfen 0.12 kg a.e./ha (56.7 g/0.5 sq.m) recorded higher weed

dry weight.

At 60 days after pruning, the lowest weed dryweight was
registered with repeated hand weeding (0.00 g/0.5 sq.m). Among
the herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (26.0
g/0.5 sg.m) followed by Alachlor at 1.5 kg a.e./ha (28.23 g/0.5
sg.m) and Diuron at 1.25 kg a.i./ha (28.77 g/0.5 sgq.m) recorded
lower weed dryweight as compared to other herbicidal treatments

(32.4 to 55.07 g/0.5 sg.m) and unweeded control (56.53 g/0.5

sg.m),

At harvest also repeated hand weeding recorded minimum weed
dryweight (0.0 g/0.5 sq.m). Among the herbicidal treatments,
Diuron at 1.25 kg a.i./ha and Metolachlor at 1.5 kg a.e.’/ha
recorded lower weed dryweight (20.37 g and 22.4 g/0.5 sg.m,
respectively) as compared to other herbicidal treatments (24.17 to

43.73 g/0.5 sq.m) and unweeded control (116.5 g/0.5 sg.m).

4.4.6 Drymatter production of Sedge (Second crop)

The data on drymatter production of s8edge at different
growth stages of second crop are presented in Table 10. At all
growth stages, drymatter production of sedges differed

significantly due to different weed control treatments.
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At 15 days after first crop leaf harvest, the lowest weed dry
weight was recorded with repeated hand weeding (0.00 g/0.5 sq.m).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ha (19,23
g/0.5 8q.m) and Metolachlor at 1.5 kg a.e./ha (19.97 g/0.5 sg.m)
gave lower weed dryweight as compared to other herbicidal
treatments (26.20 to 41.2 g/0.5 sg.m) and unweeded control (45.7

g/0.5 sq.m).,

At 30 days after first crop leaf harvest, repeated hand
weeding recorded lowest weed dry weight (0.00 g/0.5 sg.m). Among
the herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (17.73
g/0.5 sg.m) recorded lower weed dry weight followed by Diuron at
1.25 kg a.i./ha (18.87 g/0.5 sq.m) and Metolachlor at 1.5 kg
a.e./ha (24.1 g/0.5 sq.m). However, unweeded control (39.77

g/0.5 8g.m) recorded higher weed dryweight.

At 45 days after first crop leaf harvest, the lowest weed dry
weight was recorded with repeated hand weeding (0.00 g/0.5 sg.m).
Among the herbicidal treatments, Metolachlor at 1.5 kg a.e.’/ha
(17.33 g/0.5 s8q.m) recorded lower weed dry weight followed by
Diuron at 1.25 kg a.i./ha (18.7 g/0.5 s8q.m), Alachlor at 1.5 kg
a.e./ha (22.47 g/0.5 sqg.m) and Metolachlor at 1.25 kg a.e.’/ha
(23.17 g/0.5 s8gq.m). However, unweeded control (39.5 g/0.5 sg.m)

recorded maximum weed dryweight of sedges.

At 60 days after first crop leaf harvest, the lowest weed dry
weight was recorded with repeated hand weeding (0.00 g/0.5 s8g.m).

Among the herbicidal treatments, Metolachlor at 1.5 kg a.e./ha



(15.43 g/0.5 sq.m), Alachlor at 1.5 kg a.e./ha (17.67 g/0.5 sq.m),
Diuron at 1.25 kg a.i./ha (18.23 g/0.5 sq.m) and Butachlor at 1.5
kg a.e./ha (18.87 g/0.5 8q.m) recorded lower weed dry weight as
compared to other herbicidal treatments (21.4 to 36.0 g/0.5 sg.m)

and unweeded control (37.13 g/0.5 sq.m).

At harvest also repeated hand weeding recorded lowest weed
dryweight (0.0 g/0.5 sqg.m). Among the herbicidal treatments,
Metolachlor at 1.5 kg a.e./ha (13.33 g/0.5 sq.m) recorded lower
weed dryweight followed by Alachlor at 1.5 kg a.e.’/ha (13.87 g/0.5
sq.m). Diuron at 1.25 kg a.i./ha (14.23 g/0.5 sq.m), Butachlor at
1.5 kg a.e./ha (17.93 g/0.5 sq.m) and Metolachlor at 1.25 kg
a.e./ha (18.47 g/0.5 sg.m), whereas unweeded control recorded

highest weed dryweight (81.5 g/0.5 sg.m).
4.4.7 Dry matter production of total weeds (First crop)

The data on dry matter production of total weeds at different
growth stages of First crop are presented in Table 11. Dry matter
production of total weeds differed significantly due to different
weed control treatments at all the growth stages.

At 15 days after pruning, the lowest total weed dry weight
was recorded significantly in case of repeated hand weeding (0.00
g/0.5 sg.m). Among the herbicidal treatments, Metolachlor at 1.5
kg a.e./ha gave significantly lower weed dry weight (9.73 g/0.5
sq.m) followed by Diuron at 1.25 kg a.i./ha (12.4 g/0.5 sgq.m),
Alachlor at 1.5 kg a.e./ha (14.03 g/0.5 sqg.m) and Pendimethalin at

1.5 kg a.e./ha (16.8 g/0.5 sq.m). However, unweeded control



(35.83 g/0.5 8qg.m) recorded higher dry weight of weeds.

At 30 days after pruning, repeated hand weeding had
significantly lowest weed dry weight (0.00 g/0.5 sq.m). Among the
herbicidal treatments Diuron at 1.25 kg a.i./ha recorded
significantly lower weed dry weight (22.17 g/0.5 sq.m) which was
on par with Metolachlor at 1.5 kg a.e./ha (23.03 g/0.5 sq.m)
followed by Alachlor at 1.5 kg a.e./ha (25.33 g/0.5 sgq.m) and
Pendimethalin at 1.5 kg a.e./ha (26.07 g/0.5 sq.m) and other weed
control treatments recorded significantly higher weed dry weight

(28.77 to 54.06 g/0.5 sq.m).

At 45 days after pruning, the lowest weed dry weight was
recorded with repeated hand weeding (0.00 g/0.5 sgq.m). Among the
herbicidal treatments , Metolachlor at 1.5 kg a.e./ha (28.47 g/0.5
sg.m), Diuron at 1.25 kg a.e./ha (30.8 g/0.5 sq.m), Alachlor at
1.5 kg a.e./ha (32,13 g/0.5 sgq.m) and Pendimethalin at 1.5 kg
a.e./ha (32,17 g/0.5 sgqg.m) recorded lower weed dry weight as
compared to other herbicidal treatments and unweeded control

(83.47 g/0.5 s8g.m).

At 60 days after pruning, repeated hand weeding recorded
lowest weed dry weight (0.00 g/0.5 sgq.m). Among the herbicidal
treatments, Metolachlor at 1.5 kg a.e./ha (41.07 g/0.5 sg.m)
followed by Diuron at 1.25 kg a.i./ha (43.67 g/0.5 sg.m),
Butachlor at 1.5 kg a.e./ha (52.33 g/0.5 8g.m), and Diuron at 1.0
kg a.i./ha (52.97 g/0.5 sq.m) recorded lower weed dry weight as

compared to other herbicidal treatments (56.27 to 89.47 g/0.5
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8aq.m) and unweeded control (108.13 g/0.5 sq.m).

At harvest also repeated hand weeding recorded minimum weed
dry weight (0.0 g/0.5 sq.m). Among the herbicidal treatments,
Diuron at 1.25 kg a.i./ha recorded lower weed dry weight (35.17
g/0.5 sq.m) followed by Metolachlor at 1.5 kg a.e./ha (37.4 g/0.5
sqg.m), Alachlor at 1.5 kg a.e./ha (43.77 g/0.5 sq.n) and Butachlor
at 1.5 kg a.e./’ha (45.13 g/0.5 sq.m). whereas unweeded control

recorded higher weed dry weight of 205.5 g/0.5 sg.m.
4.4.8 Dry matter Production of total weeds (Second crop)

The data on dry matter production of total weeds at different
growth stages of second crop are presented in Table 11. Dry
matter production of total weeds differed significantly due to

different weed control treatments at all the growth stages.

At 15 days after first crop leaf harvest, the lowest weed
dry weight was recorded in case of repeated hand weeding (0.0
g/0.5 sgq.m). Among the herbicidal treatments, Diuron at 1.25 kg
a.i./ha (32.27 g/0.5 89.m) and Metolachlor at 1.5 kg a.e./ha (33.3
g/0.5 s8gq.m) recorded lower weed dry weight as compared to other
herbicidal treatments(40.73 to 72.53 g/0.5 s8g.m) and unweeded

control (91.93 g/0.5 sgq.m).

At 30 days after first crop leaf harvest, repeated hand
weeding recorded lowest weed dry weight (0.0 g/0.5 sq.m). Among
the herbicidal treatments, the lower weed dry weight was recorded

with Metolachlor at 1.25 kg a.e./ha (30.2 g/0.5 sg.m) followed by

J
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Diuron at 1.25 kg a.i./ha (30.73 g/0.5 sq.m), Alachlor at 1.5 kg
a.e./ha (38.4 g/0.5 8q.m) and Metolachlor at 1.25 kg a.e./ha (38.6
g/0.5 sq.m). Whereas, unweeded control (83.27 g/0.5 sq.m) recorded

higher dryweight of weeds.

At 45 days after first crop leaf harvest, the lowest weed
dry weight was recorded with repeated hand weeding (0.0 g/0.5
sq.m). Among the herbicidal treatments, Diuron at 1.25 at kg
a.i./ha and Metolachlor at 1.5 kg a.e./ha recorded lower weed dry
weight (29.83 g and 28.27 g/0.5 sg.m) as compared to other
herbicidal treatments(36.57 to 67.2 g/0.5 sgq.m) and unweeded

control (91.93 g/0.5 sg.m).

At 60 days after first crop leaf harvest, the lowest weed dry
weight was recorded with repeated hand weeding (0.0 g/0.5 sq.m).
Among the herbicidal treatments, Metolachlor at 1.5 kg a.e.’/ha
(24.83 g/0.5 sgq.m) recorded lower weed dryweight followed by
Diuron at 1.25 kg a.i.’/ha (26.47 g/0.5 8g.m), Alachlor at 1.5 kg
a.e.’/ha (30.67 g/0.5 sq.m) and Butachlor at 1.25 kg a.e./ha (33.5
g/0.5 sq.m). However, the higher weed dryweight was recorded with
unweeded control (76.13 g/0.5 sq.m).

At harvest also repeated hand weeding recorded minimum weed
dry weight (0.0 g/0.5 sgq.m). Among the herbicidal treatments,
Metolachlor at 1.5 kg a.e./ha (22.3 g/0.5 8g.m), Alachlor at 1.5
kg a.e./ha (25.4 g/0.5 sq.m) and Butachlor at 1.5 kg a.e.’/ha
(28.13 g/0.5 sq.m) recorded lower weed dry weight as compared to

other herbicidal treatments and unweeded control (127.0 g/0.5

sg.m).
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In general, All the herbicidal treatments at higher
concentrations recorded lower weed dryweight as compared to their
lower concentrations. At all the growth stages of crop, Repeated
hand weeding followed by Diuron at 1.25 kg a.i./ha, Metolachlor at
1.5 kg a.e./ha, Pendimethalin at 1.5 kg a.e./ha, Alachlor at 1.5
kg a.e./ha, Butachlor at 1.5 kg a.e./ha and Oxyfluorfen at 0.25 kg
a.e./ha recorded lower weed dry weight as compared to other

herbicidal treatments and unweeded control.
4.5 Studies on growth of crop
4.5.1 Plant Height (First crop)

The data on plant at different growth stages of first
crop are presented in Table 12. Plant height differed
significantly due to different weed control treatments at all the

growth stages.

At 15 days after pruning, the maximum plant height was
recorded in repeated hand weeding (24.26 cm) which was on par with
Diuron at 1.25 kg a.i./ha and 1.0 kg a.e./ha and 23.05 cm, and
21.16 cm , Metolachlor at 1.25 kg and 1.5 kg a.e. /ha (22.68 and
24.04 cm respectively) and Pendimthalin at 1.5 kg a.e./ha (21.68
cm) and all other weed control treatments recorded significantly

lower plant height (16.5 to 21.16 cm).

At 30 days after pruning, the maximum plant height was
recorded in repeated hand weeding (47.82 cm). Among the herbicidal

treatments, Metolachlor at 1.5 kg a.e./ha recorded maximum plant



height (44.63 cm) which was on par with Diuron at 1.25 kg a.i.’/ha
(43.18 cm) ,Butachlor at 1.5 kg a.e./ha (41.96 cm) and
Pendimethalin at 1.5 kg a.e./ha (41.39 cm). However, unweeded

control recorded minimum plant height (28.5 cm).

At 45 days after pruning, the maximum plant height was
recorded in repeated habd weeding (76.72 cm). Among the herbicidal
treatments, Diuron 1.5 kg a.i./ha (69.07 cm ) and Metolachlor at
1.5 kg a.e./ha (70.32 cm) recorded maximum plant height. However,

unweeded control recorded minimum plant height of 41.34 cm.

At 60 days after pruning, the maximum plant height was
recorded in repeated hand weeding (99.46 cm) which was on par with
Diuron 1.0 kg and 1.25 kg a.i./ha (85.81 and 93.41 cm
respectively), Butachlor at 1.5 kg a.e./ha (85.6 cm), Alachlor at
1.5 kg a.e./ha (87.56 cm), Metolachlor at 1.25 kg and 1.5 kg
a.e./ha (86.1 and 94.83 cm respectively) and all other weed
control treatments recorded significantly lower plant height

(62.82 to 81.46 cm).

At harvest also, repeated hand weeding recorded maximum
plant height (127.36 c¢cm). Among the herbicidal treatments
Metolachlor at 1.5 kg a.e./ha (119,63 cm) recorded maximum plant
height followed by Diuron at 1.25 kg a.i./ha (116.49 cm),
Butachlor at 1.5 kg a.e./ha (104.16 cm), Pendimethalin at 1.5 kg
a.e./ha (103.29 cm) and Oxyfluorfen 0.25 kg a.e./ha (100.58 cm).

Whereas, unweeded control recorded minimum plant height of

83.82 cm.
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4.5.2 Plant Height (Second crop)

The data on plant height on different growth stagea of
second crop are presented’in Table 12. At all growth stages of
crop plant height differed significantly due to different weed

control treatments.

At 15 days after first crop leaf harvest, the maximum plant
height was recorded with repeated hand weeding (149.37 cm). Among
the herbicidal treatments Metolachlor at 1.5 kg a.e./ha recorded
maximum plant height (140.48 cm) followed by Diuron at 1.25 Kkg
a.i./ha (139.45 cm), Pendimethalin at 1.5 kg a.e./ha (128.76 cm)
and Diuron at 1.0 kg a.i./ha (128.08 cm). However, unweeded

control recorded minimum plant height (101.45).

At 30 days after first crop leaf harvest the maximum plant
height was registered with repeated hand weeding (160.5 c¢m).Among
the herbicidal treatments Diuron at 1.25 kg a.i./ha (150.72 cm),
Metolachlor at 1.5 kg a.e./ha (149.75 cm) and Pendimethalin at 1.5
kg a.e./ha (137.85 cm) recorded higher as compared to other
herbicidal treatments and unweeded control (110.58 cm) .
At 45 days after first crop leaf harvest, the maximum plant height
was noticed in repeated hand weeding (167.00 cm). Among the
herbcidal treatments, Diuron at 1.25 kg a.i.’/ha recorded maximum
plant height (158.25 cm) which was on par with Metolachlor at 1.5
kg a.e./ha (157.68 cm) and differed significantly with all other

herbicidal treatments and unweeded control (118.05 cm).

At 60 days after first crop leaf harvest, the maximum plant
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height was noticed in repeated hand weeding (179.8 cm). Among the
herbicidal treatments, Metolachlor at 1.5 kg a.e./ha recorded
maximum plant height (168.8 cm) followed by Diuron at 1.25 kg
a.i./ha (165.04 cm), Alachlor at 1.5 kg a.e./ha (156.65 cm) and
Pendimethalin at 1.5 kg a.e./ha (153.68 cm). However, minimum

plant height was recorded with unweeded control (124.34 cm).

At harvest also repeated hand weeding recorded maximum plant
height (187.56 cm). Among the herbicidal treatments, Metolachlor
at 1.5 kg a.e./ha (175.30 cm) and Diuron at 1.25 kg a.i./ha'
(173.32 cm) recorded maximum plant height as compared to other

herbicidal treatments and unweeded control (131.72 cm).
4.5.3 Number of branches per plant

The data on number of branches per plant (primary and
secondary) as influenced by different weed control treatments are
presented in Table 13.

The number of primary shoots did not differ significantly
due to different weed control treatments. However, the maximum
number of primary shoots were recorded in Diuron at 1.25 kg

a.i./ha (7.33/plant) and minimum in Oxyfluorfen 0.25 kg a.e.’/ha

(5.33/plant).

The number of secondary shoots at harvest of first crop
differed significantly due to different weed control treatments.
The maximum number of secondary shoots were recorded with repeated
hand weeding (15/plant) which was on par with Diuron at 1.25 kg

a.i./ha (13/plant) and Metolachlor at 1.5 kg a.e./ha (14.33/plant)



Table 13: Number of branches per plant (Primary and
Secondary) as influenced by different weed
control treatments in mulberry at harvest
of each crop.

Herbicide

Treatments rate (Kg Primary Secondary shoots

a.l. or shoots ---~-----ccmemee -

a.e.’/ha) I crop IT crop

Repeated hand
weeding - 6.80 15.00 17.53
Diuron 1.00 6.00 11.53 14.67
Diuron 1.25 7.33 13.00 16.23
Butachlor 1.25 5.67 10.33 12.53
Butachlor 1.50 6.67 12.57 14.67
Isoproturon 1.25 5.67 9.63 11.00
Isoproturon 1.50 5.33 10.57 13.67
Alachlor 1.25 5.67 9.53  13.67
Alachlor 1.50 6.00 11.67 15.00
Metolachlor 1.25 5.57 12.47 15.57
Metolachlor 1.50 7.33 14.33 16.00
Pendimethalin 1.25 5.33 10.00 13.47
Pendimethalin 1.50 6.00 12.33 14.53
Oxyfluorfen 0.12 5.97 9.67 12,00
Oxyfluorfen 0.25 5.33 11.00 14.53
Unweeded control - 5.53 8.33 10.00

o F-test s
S.Em + 0.51 0.77 0.83
C.D. @ 5% 1.42 2.13 2.31

"""""" NS Non singnificant

* significant at 5% probability level



and all other weed control treatments recorded significantly lower
number of secondary shoots (8.33 to 12.47/plant).

The number of secondary shoots at harvest of second crop
also differed significantly due to different weed control
treatments. The highest number of secondary shoots were registered
with repeated hand weeding (17.53/plant). Among the herbicidal
treatments, Diuron at 1.25 kg a.i./ha (16.23/plant), Metolachlor
1.25 and 1.5 kg a.e./ﬁa gave higher number of secondary shoots
(15.57 and 16.0/plant, respectively) as compared to other

herbicidal treatments (11.0 to 14.67/plant) and unweeded control

(10.0/plant).
4.5.4 Number of leaves per plant (first crop)

The data on number of leaves per plant at different growth
stages of first crop are presented in Table 14. Number of per
plant differed significantly due to different weed control

treatments at all the growth stages.

At 15 days after pruning, the highest number of leaves per
plant was registered with repeated hand weedinng (48.5/plant)
which was on par with Diuron at 1.00 and 1.25 kg a.i./ha (42.4 and
45.7/plant, respectively), Butachlor at 1.5 kg a.e.’/ha
(41.7/plant), Alachlor at 1.5 kg a.e./ha (43.7/plant), Metolachlor
1.25 and 1.5 kg a.e./ha (42.9 and 46.6/plant respectively) and all
other herbicidal treatments were recorded higher number of leaves

(34.6 to 41.2/plant) as compared to unweeded control (30.5/plant).

At 30 days after pruning, the highest number of leaves

- on
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per plant was recorded in repeated hand weeding ( 85.46/plant).
Among the herbicidal treatmenta, Metolachlor at 1.5 kg a.e.’/ha
(75.07/plant), Diuron at 1.25 kg a.i./ha (74.27/plant) and
Pendimethalin at 1.5 kg a.e./ha (71.87/plant) recorded higher
number of leaves per plant as compared to other herbicidal

treatments and unweeded control (55.73/plant).

At 45 days after pruning, repeated hand weeding recorded

maximum number of leaves per plant (116.8/plant). Among the
herbicidal treatments, Metolachlor at 1.5 kg a.e./ha
(109.67/plant) recorded maximum number of leaves per plants

followed by Diuron at 1.25 kg a.i.’/ha (107.47/plant) and

Pendimethalin at 1.5 kg a.e./ha of leaves per plant (75.33/plant).

At 60 days after pruning, the maximum number of leaves per
plant was recorded with repeated hand weeding (136.93/plant).
Which was on par with Diuron 1.0 kg and 1.25 kg a.i./ha (128.8 and
132.8/plant, respectively), Alachlor at 1.5 kg a.e./ha
(129.47/plant), Metolachlor at 1.5 kg a.e.’/ha (130.73/plant) and
Pandimethalin at 1.5 kg a.e./ha (128.27/plant) and other
herbicidal treatments recorded higher number of leaves per plant
(102.93 to 127.6/plant) as compared to unweeded control
(89.47/plant).

At harvest also repeated hand weeding recorded maximum
number of leaves per plant (158.2/plant). Among the herbicidal
treatments, Diuron at 1.25 kg a.i./ha (150.5/plant),Metolachlor
1.5 kg a.e./ha (149.5/plant) and Pendimethalin at 1.5 kg a.e./ha

(147.67/plant) recorded higher number of leaves per plant as
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compared to other herbicidal treatments (119.4 to 143.9/plant) and

unweeded control (109.97/plant).

4.5.5 Number of leaves per plant (second crop)

The data on number of leaves per plant at different growth
stages of second crop are presented in Table 14. Number of leaves
per plant differed significantly due to different weed control
treatments at all the drowth stages.

At 15 days after first crop leaf harvest, repeated hand
weeding recorded highest number of leaves per plant (49.47/plant).
Among the herbicidal teratments the higher number of leaves per
plant was recorded in Diuron at 1.25 kg a.i./ha (43.13/plant)
followed by Mettolachlor at 1.5 kg a.e./ha (41.70/plant), Diuron
at 1.0 kg a.i./ha (41.63/plant), Pendimethalin at 1.5 kg a.e./ha
(40.57/plant) and Alachlor at 1.5 kg a.e./ha (40.47/plant).
However, unweeded control recorded lower number of leaves per

plant (28.73/plant).

At 30 days after first crop leaf harvest, repeated hand
weeding recorded highest number of leaves per plant (88.93/plant).
Among the herbicidal treatments, Metolachlor at 1.5 kg a.e./ha 1.5
kg a.e./ha (77.7/plant) and Pendimethalin at 1.5 kg a.e.’/ha
(76.5/plant) recorded higher number of leaves per plant as
compared to other herbicidal treatments and unweeded control

(56.00/plant).

At 45 days after first crop leaf crop leaf harvest, repeated

hand weeding recorded maximum number of leaves per plant

96



(130.93/plant). Among the herbicidal treatments, Diuron 1.25 kg
a.i./ha (119.7/plant) and Metolachlor at 1.5 kg a.e.’/ha
(117.67/plant) recorded higher number of leaves per plant as

compared control (72.43/plant). )

At 60 days after first crop leaf harvest, repeated hand
weeding recorded maximum number of leaves per plant (152.4/plant).
Among the herbicidal treatment, the higher number of leaves was
recorded 1in Diuron at 1.25 kg a.i./ha (138.93/plant) followed by
kg a.e./ha (135.8/plant) and Alachlor at 1.5 kg a.e./’/ha
(132.8/plant). However unweeded control recorded lowest number of

leaves per plant (97.2/plant).

At harvest also repeated hand weeding recorded maximum
number of leaves per plant (166.6/plant). Among the herbicidal
leaves per plant (152.3/plant) which was on par with Metolachlor
at 1.5 kg a.e./ha (511.6/plant) and Pendimethalin at 1.5 kg
a.e./ha (148.2/plant). Wheras unweeded control recorded lower

number of leaves per plant (112.6/plant).

4.5.6 Leaf area per plant (First crop)

The data on leaf area per plant at different growth stages
of first «crop are presented in Table 15. Leaf area per plant

differed significantly due to different weed control treatments at

all the growth stages.

At 15 days after pruning, repeated hand weeding recorded
maximum leaf area per plant (912.5 cm2). Among the herbicidal

treatments, Diuron at 1.25 kg a.i./ha (858.83 cmz) Metolachlor at
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1.5 kg a.e./ha (843.1 cmz) and Butachlor at 1.5 kg a.e./ha (832.06
cmz) recorded higher leaf area per plant as compared to other

herbicidal treatments and unweeded control (542.5 cm2).

At 30 days after pruning, repeated hand weeding recorded
maximum leaf area per plant (1892.7 cmz). Among the herbicidal
treatments, the maximum leaf area per plant was niticed in Diuron
at 1.25 kg a.i./ha (1756.97 cm2) followed by Metolachlor 1.5 kg
a.e./ha (1724.03 cm?), Pendimethalin at 1.5 kg a.e./ha (1672.28
cm2), Butachlor at 1.5 kg a.e./ha (1644.96 cm2) and Alachlor at
1.5 kg a.e./ha (1629.17 cm2). However, unweeded control recorded

minimum leaf area per plant (1048.28 cmz).

At 45 days after pruning, repeated hand weeding recorded
maximum Jleaf area per plant (4072.07 cm2). Among herbicidal
treatments, Diuron at 1.25 kg a.i./ha (3942.16 cm2) followed by
Metolachlor at 1.5 kg a.e./ha (3905.99 cmz), Metolachlor at 1.25
kg a.e./ha (3495.92 cmz) and Butachlor at 1.5 a.e./ha (3470.42
cm2) recorded maximum leaf area per plant as compared to other

herbicidal treatments and unweeded control (2022.03 cm2).

At 60 days after pruning, the maximum leaf area per plant
was recorded in repeated hand weeding (6947.70 cmz), Among the
herbicidal treatments, Diuron at 1.25 kg a.i./ha (6073.5 cm2) and
Metolachlor at 1.5 kg a.e./ha (6077.0 cmz) recorded higher leaf

area per plantas cpmpared to other herbicidal treatments (4828.5

to 5895.25 cm2) and unweeded contreol (3955.79 cm2).

At harvest also repeated hand weeding recorded maximum leaf



19891 £3111qeqord 3¢ qe questjrubis

06° 111 e eot (rL8 80" 91 50° 7 16°76 66°81 62°201 il 0€°81 3640
LE° 09 Te Lt 96°1¢ 1991 96°¢L AN 89 06°9¢ 19701 0979 + u3°g
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 18974

89°106F  RPCIINE  LTUEOOT  NTUOLIT £0°(0§ 00°€z0s BL7656¢ £0° 720t 828401 06718 - [043000 papaanug
ES7986L  GL'9LES  (H'SRTC  €97CL9T  09°7SL 69°198L L5185 yereioe 9670581 817 79¢ 50 uajaongjhrg
LY'T60L  BLTETOS  #7°G997  SLTTOST  66°6L9 e’ TZ0L LI L TAY 0% 8957 £6700¥1 007849 o uajaongyhrg

LUTTTIR 0971948 8v°2uve  ¥T700LT  0§°SlL
P°STEL  OL°TBES  €6°6687  GE'SBST  8I°0IL

freev0s 5776686 £0°9zee 8271091 097718 051 Ul{ey3amipuayg
UL ARA] 69°T0ES 10" 0E8e §1°9641 SLT0NL §°1 UT[ey3autpuaq

(S°T198  G9°(B69  99°868C  6I'86LT  S#'ll8 £L°8098 00°LL09 66°506€ £0° 9Ll 01" 48 §s° 1 107goe1033K
BLITTO8  GL'6909  6I°TS0C  #5°LS9T  01°g6L Ih°Ls6L 057666 16°668¢ 618951 #8008 AR 1o{yoetolay
8S°ITI8  06°788S  89°752C  GSUBOLT  §69L 5L T608 68°879¢ §6°97¢€¢ L176191 67408 05°1 107qoeY
106090 S9°209S  6I°SL6T  €9°78ST  (8'60¢ 88 8THL TT°E0¢8 6171997 06°€9%1 09°81L §U1 T0[yoe[Y
TUUE989  SL°768%  00°8867  TS°00ST  #6°599 6L°00L9 658605 08 I 14 828611 067649 05" 1 voInjoidosy
SPURT09  GB°9RSH  LSUR6TT  RTTTTRT  0IZT9 £6°L909 A IS TA 1A [AA 1A 167619 571 w0njo1dos]
BOTITO8 8779665  69°88EC  ¥B°B69T  #9'g6L ¥ £008 075695 irocne 961991 90°7¢8 06°1 1o[goejng
0§79  OT°TIES  0§°S86  SO°WLST  (9°50¢ S E91L §9°96¢€§ 97°908¢ 1e° el P9 TIL T 10[yoeqng
IST0ES0  €9°TC69  90°996C  #S°T081  (#'6I8 1476058 06°€L09 91" Tr6t (6°99L1 £87898 871 uolntg
679860  61°ES09  16°80TC (69991  §9°708 78411} 00" 778S L 1EEe {6 1181 Beri6L 00°1 golniq
BEIT006  09°TTTL  S9TETTY  €OTTLBT  06°568 ¥8°L868 0L°L¥69 L0 TLoy 0L TH81 08716 - butpaan

¥
)
|
[l
'
'
'
1
'
i
t
1
'
'
]
|
)
|
t
i
1
i
1
i
'
1
1
]
I
)
it
1
1
{
1
|
'
'
1
1
1
|
'
)
1
]
'
'
1
|
'
]
'
'
1
1
'
)
t
|
i
|
i
[}
i
1
)
[l
|
)
1
1

puey pajeaday

183ATRY 3y 09 5 0¢ S 1 Isaadey 3y 09 5 0¢ 51 Awu\”wnm
dodod Mmyww 131Je sheg ' ’ butunid 1933e  sheq by) ajes CSUET SYEPFS
01D pu0d3g ! do1d 98114 Ip1o1qIay

*A1Isqrnu uT s3juULsW]EII] [OIJUOD PIIM JUIISIITp Aq

paduanjijyut se sabels yimoab doao jusaayJIp 3®E ANEUV jueid/eaae Jear] :GT Ia[qel



1Cu

area per plant (8987.84 cm2). Among the herbicidal treatments,
the maximum leaf area per plant was recorded in Metolachlor at 1.5
kg a.e./ha (8679.73 cmz) followed by Diuron at 1.25 kg a.i./ha
(8579.71 cm?),Alachlor at 1.5 kg a.e./ha (8091.75 cm2) and
Pendimethalin at 1.5 kg a.e./ha (8044.43 cm?) and all other
herbicidal treatments recorded higher leaf area per plant as

compared to unweeded control (5023 cm2).

4.5.7 Leaf area per plant (Second crop)

The data on leaf area per plant at different growth stages of
second crop are presented in table 15. At all growth stages of
crop leaf area per plant differed significantly due to different

weed control treatments.

At the 15 days after first crop leaf harvest, repeated hand
weeding recorded maximum leaf area per plant (895.3 cm2) followed
by Diuron at 1.25 kg a.i./ha (825.47 cm’), Metolachlor 1.5 kg
a.e./ha (822.45 cm2) and Diuron at 1.0 kg a.i./ha (802.65 cmz).

However, unweeded control (507.07 cm2) recorded minimum leaf area

per plant. .

At the 30 days after first crop leaf harvest, repeated hand
weeding recorded maximum leaf area per plant (1872.03 cm™), Among
the herbicidal treatments, Diuron at 1.25 kg a.i./ha (1801.54
cmz), Metolachlor 1.5 kg a.e./ha (1798.29 cmz), Alachlor at 1.5
kg a.e./ha (1708.55 cmz) and Pendimethalin at 1.5 kg a.e.’/ha
(1700.24 cmz) recorded higher leaf area per plant as compared to

2
other herbicidal treatments and unweeded control (1120.24 cm™).
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At the 45 days after first crop leaf harvest, repeated hand
weeding recorded maximum leaf area per plant (4213.65 cmz),
followed by Diuron at 1.25 kg a.i./ha (3966.06 cm2), Metolachlor
at 1.5 kg a.e./ha (3898.65 cm?), Pendimethalin at 1.5 kg a.e./ha
(3422.48 cm2) and Butachlor at 1.5 kg a.e./ha (3388.69 cmz).
However, unweeded control (2003.27 cm2) recorded minimum leaf area
per plant.

At the 60 days after first crop leaf harvest, the maxinun
leaf area per plant was registered with repeated hand weeding
(7212.60 cm2). Among the herbicidal treatments, Metolachlor at
1.5 kg a.e./ha (6987.65 cm2) recorded maximum leaf area per plant
followed by Diuron at 1.25 kg a.i./ha (6932.63 cmz), Metolachlor
at 1.25 kg a.e./ha (6069.75 cm2), Diuron at 1.0 kg a.i.’/ha
(6053.29 cm®) and Butachlor at 1.5 kg a.e./ha (5996.28 cm?).

However, unweeded control (3412.48 cm2) recorded minimum leaf area

per plant.

At harvest also repeated hand weeding recorded maximum leaf
area per plant (9002.38 cm?) followed by Metolachlor 1.5 kg
a.e./ha (8612.57 cm?), Diuron at 1.25 kg a.i./ha (8530.51 cm?),
Alachlor at 1.5 kg a.e./ha (8122.58 cm2) and Pendimethalin at 1.5
kg a.e./ha(8112.27 cm2). However, Isoproturon at 1.25 kg a.i./ha

and unweeded control recorded minimum leaf area per plant (6018.45

and 4902.68 cm®, respectively).

4.5.8 Leaf dry weight per plant (g) (First crop)
The data on leaf dry weight per plant at different growth

stages of firast crop are presented in table 16. Leaf dry weight
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per plant differed significantly due to different weed control

treatments at all the growth stages.

At 15 days after pruning, the maximum leaf dry weight was
recorded in repeated hand weeding (5.03 g/plant) which was on par
with Diuron at 1.25 kg a.i./ha (4.9 g/plant), Metolachlor 1.5 kg
a.e./ha (4.77 g/plant) and Butachlor at 1.5 kg a.e./ha (4.6
g/plant). Whereas, Isoproturon at 1.25 kg a.i/ha and unweeded
control recorded minimum leaf dry weight (3.0g and 3.0g/plant,

respectively).

At 30 days after pruning, repeated hand weeding recorded
maximum leaf dry weight (9.5 g/plant) which was on par with Diuron
at 1.25 kg a.i./ha (8.93 g/plant) and Metolachlor at 1.25 kg
a.e./ha (8.7 g/plant). Whereas, unweeded control recorded minimum
leaf dry weight (5.53 g/plant).

At 45 days after pruning, repeated hand weeding recorded
maximum leaf dry weight (19.57 g/plant) which was on par with
Diuron at 1.25 kg a.i./ha (18.83 g/plant) and Metolachlor 1.5 kg
a.e./ha (18.8 g/plant). Whereas unweeded control recorded minimum
leaf dry weight (12.03 g/plant).

At 60 days after pruning, the maximum leaf dry welight was
recorded with repeated hand weeding (42.23 g/plant). Among the
herbicidal treatments, Metolachlor at 1.5 kg a.e./ha (40.60
g/plant), Diuron at 1.25 kg a.i./ha (39.43 g/plant) and Alachlor
at 1.5 kg a.e./ha(36.43 g/plant) recorded maximum leaf dry weight

as compared to other herbicidal treatments and unweeded control

(23.97 g/plant).
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At harvest also repeated hand weeding recorded maximum leaf
dry weight (47.37 g/plant) which was on par with Diuron at 1.25 kg
a.i./ha (44.53 g/plant)and Metolachlor at 1.5 kg a.e./ha (45.33
g/plant). Whereas 1Isoproturon at 1.25 kg a.i/ha and unweeded
control recorded minimum leaf dry weight (29.87 and 28.5 g/plant,

respectively).
4.5.9 Leaf dry weight per plant (g) (Second crop)

The data on leaf dry weight per plant at different growth
stages of second crop are presented in table 16. Leaf dry weight
per plant differed significantly due to different weed control

treatments at all the growth stages.

At 15 days after first crop leaf harvest, the maximum leaf
dry with was recorded with repeated hand weeding (5.17 g/plant)
which on par with Diuron at 1.25 kg a.i./ha (4.67 g/plant) and
Metolachlor at 1.5 kg a.e./ha (4.8 g/plant). Whereas, Isoproturon
1.25 a.i/ha and Alachlor at 1.25 kg a.e./ha recorded minimum leaf

dry weight (2.63 g and 3.0 g/plant, respectively).

At 30 days after first crop leaf harvest, the maximum leaf dry
weight was recorded with repeated hand weeding (10.83 g/plant).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ha (9.47
g/plant), Metolachlor at 1.5 kg a.e./ha (9.2 g/plant) and
Butachlor at 1.5 kg a.e./ha (8.63 g/plant) recorded maximum leaf

dry weight as compared to other herbicidal treatments and unweeded

control (6.33 g/plant).
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At 45 days after first crop leaf harvest, repeated hand
weeding recorded maximum leaf dry weight per plant (20.07
g/plant), Among the herbicidal treatments, Diuron at 1.25 kg
a.i./ha(18.0 g/plant)and Metolachlor at 1.5 kg a.e./ha (18.43
g/plant) recorded maximum leaf dry weight as compared to other

herbicidal treatments and unweeded control (1!2.8 g/plant).

At 60 days after first crop leaf harvest, the maximum leaf
dry weight was recorded in repeated hand weeding (41.37 g/plant)
followed by Metolachlor at 1.5 kg a.e./ha (39.33 g/plant) and
Diuron at 1.25 kg a.i./ha (38.27 g/plant) and all other herbicidal
treatments recorded higher leaf dry weight (25.3 to 34.8 g/plant)

as compared to unweeded control (22.83 g/plant).

At harvest also repeated hand weeding recorded maximum leaf
dry weight (46.8 g/plant) which was on par with Metolachlor at 1.5

kg a.e./ha (44.07 g/plant) and Diuron at 1.25 kg a.i./ha (46.5

g/plant). Whereas, Isoproturon at 1.25 kg a.i/ha(28.33 g/plant)
and unweeded control (27.63 g/plant) recorded 1lower leaf dry
weight.

4.6 Studies on Mulberry leaf yield

The data on leaf yield (g/plant and kg/ha), weed index (%) and
weed control efficiency (%) as influenced by different methods of
weed control treatemtns are presented in table 17. Leaf yield

(kg/ha) and weed control efficiency (%) are illustrated in fig.4

and 5 respectively.



4.6.1 Leaf yield (q/plant)

‘The leaf yield per plant at harvest of first crop differed
significantly due to weed control treatments. The highest leaf
yield per plant was recorded in case of repeated hand weeding
(167.08 g). Among the herbicidal treatments, Diuron at 1.25 kg
a.i./ha recorded higher leaf yield per plant (156.12 g) which was
on par with Metolachlor at 1.5 kg a.e./ha (155.8g9) and differed
significantly with other herbicidal treatments. However, unweeded

control recordad lowest leaf yield per plant (55.3 g).

The leaf yield per plant at harvest of Second crop differed
significantly due to weed control treatments. The maximum leaf
yield per plant was registered in case of repeated hand weeding
(168.07 g) which was significantly superior over all other weed
control treatments. Whereas Isoproturon at both levels 1.25 kg
and 1.5 kg a.i/ha (86.37 g and 88.78 g, respectively) and

unweeded control ( 51.43 g) recorded lower leaf yield per plant.

4.6.2 Leaf yield (kg/ha)

The leaf yield per hectare at harvest of first crop differed
significantly due to different weed control treatments. The
maximum leaf yield per hectare was recorded in case of repeated
hand weeding (8354.17 kg/ha). Among the herbicidal treatments,
Diuron at 1.0 kg and 1.25 kg a.i.’/ha (7176.67 kg and 7805.83
kg/ha, respectively) and Metolachlor at 1.25 kg and 1.5 kg a.e.’/ha
(6960.0 kg and 7790.0 kg/ha, respectively) recorded maximum leaf

yield per hectare as compared to other herbicidal treatments (4293
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to 6525 kg/ha) and unweeded control (2765 kg/ha).

The leaf yield per hectare at harvest of second crop differed

significantly due to different weed control treatments. The

highest leaf yield per hectare was noticed in case of repeated

hand weeding (8403.5 kg/ha). Among the herbicidal treatments,
Diuron at 1.25 kg a.i./ha (7938 kg) and Metolachlor at 1.5 kg
a.e./ha (7660 kg) recorded higher leaf yield per hectare as

compared to other herbicidal treatments and unweeded control

(2571.5 kg).

4.6.3 Weed Index

The weed index at harvest of first crop differed
significantly due to different weed control treatments. The
lowest weed index was observed in repeated hand weeding(0.00%).
Among the herbicidal treatments, Diuron at 1.25 kg a.i./ha (6.51%)
and Metolachlor at 1.5 kg a.e./ha (6.67%) recorded minimum weed
index and there by causing less leaf yield reduction. Whereas,
maximum weed 1index was recorded in unweeded control (66.51%)
followed by Isoproturon at 1.25 kg a.i/ha (48.6%), Isoproturon at

1.5 kg a.i/ha (46.53%) and Oxyfluorfen 0.12 kg a.e./ha (42.76%).

The weed 1index at harvest of second crop also’ differed
significantly due to different weed control treatments. The
lowest weed index was recorded in repeated hand weeding(0.00%).
Among the herbicidal treatments, Diuron at 1.25 kg a.i.’/ha (7.63%)
and Metolachlor at 1.5 kg a.e./ha (8.81%) recorded minimum weeAd

index and thereby causing less leaf yield reduction, wherea
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Isoproturon 1.25 kg and 1.5 kg a.i’/ha (48.56% and 47.1%
respectively) and unweeded control (69.39%) recorded maximum weed

index and thereby causing higher leaf yield reduction.

4.6.4 Weed control efficiency (%)

The weed control efficiency at harvest of first crop differed
significantly due to weed control treatments. The highest weed
control efficiency was noticed in repeated hand weeding (100%).
Among the herbicidal treatments, Diuron at 1.25 kg a.i.’/ha
(82.88%) and Metolachlor at 1.5 kg a.e./ha (81.74%) gave higher
weed control efficiency as compared to other herbicidal treatments

(62.86 to 77.95%) and unweeded control (0.00%).

The weed control efficiency at harvest of second crop
differed significantly due different to weed control treatments.
The highest weed control efficiency was registered with repeated
hand weeding (100%). Among the herbicidal treatments, Diuron at
1.25 kg a.i./ha and Metolachlor at 1.5 kg a.e./ha gave higher
weed control efficiency (82.44 and 83.13 % respectively) as
compared to other herbicidal treatments. Whereas the lowest weed

control efficiency was noticed in unweeded control (0.00%).

4.7. Nutrient uptake by the mulberry crop and weeds as influenced

by different weed control treatments at harvest of each

crop

The data on uptake of Nitrogen, Phosphorus and potassium by

the mulberry crop and weeds as influenced by different weed

control treatments are presented in table 18.
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4.7.1 Nutrients uptake by Mulberry crop
4.7.1.1 Nitrogen uptake (kg/ha),

The Nitrogen uptake of mulberry at harvest of first crop
differed significantly due to different weed control treatments.
The maximum amount of nitrogen uptake was recorded in repeated
hand weeding (76.69 kg/ha) which was on par with Diuron at 1.25 kg
a.i./ha(73.34 kg/ha) and Metolachlor at 1.5 kg a.e./ha (72.9
kg/ha). The next best herbicide was Metolachlor at 1.25 kg
a.e./ha (71.04 kg/ha) followed by Diuron at 1.0 kg a.i./ha (70.44
kg/ha) and Pendimethalin at 1.5 kg a.e./ha(65.48 kg/ha). However,

unweeded control (31.61 kg/ha) recorded lower nitrogen uptake by

mulberry crop.

The nitrogen uptake of mulberry at harvest of second crop
differed significantly due to different weed control treatments.
The maximum amount of Nitrogen uptake was recorded in repeated
hand weeding (80.6 kg/ha) followed by Diuron at 1.25 kg
a.i./ha(75.61 kg/ha) and Metolachlor at 1.5 kg a.e./ha (74.48
kg/ha), Diuron at 1.0 kg a.i.’/ha (73.22 kg/ha) and Metolachlor at
1.25 kg a.e./ha (72.55 kg/ha). However, unweeded control (28.04

kg/ha) recorded lower Nitrogen uptake.

4.7.1.2 Phosphorus uptake (kg/ha)

Phosphorus uptake by Mulberry at harvest of first crop
differed significantly due to different weed control treatments.
The maximum phosphorus uptake was in repeated hand weeding (14

kg/ha) which was on par with Diuron at 1.25 kg a.i./ha (12 kg/ha)
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and Metolachlor at 1.5 kg a.e./ha (13.09 kg/ha) and all other
herbicidal treatments recorded higher phosphorus uptake (4.72 to
10.72 kg/ha) as compared to unweeded control (3.0 kg/ha).
Phosphorus uptake by Mulberry at harvest of Second crop also
differed significantly due to different weed control treatments.
The maximum phosphorus uptake was in repeated hand weeding (14.05
kg/ha) Among the herbicidal treatments Metolachlor at 1.5 kg
a.e./ha (13.25 kg/ha),Diuron at 1.25 kg a.i.’/ha (12.04 kg/ha),
Pendimethalin at 1.5 kg a.e./ha (11.05 kg/ha) and Butachlor at 1.5
kg a.e./ha (11.0 kg/ha) recorded higher phosphorous uptake as
compared to other herbicidal treatments and unweeded control (2.95

kg/ha).

4.7.1.3 Potassium uptake kg/ha

Potassium uptake by mulberry at harvest first crop differed
significantly due to different weed control treatments. The
maximum potassium uptake was recorded with repeated hand weeding
(87.43 kg/ha) followed by Diuron at 1.25 kg a.i./ha(85.32 kg/ha),
Metolachlor at 1.5 kg a.e./ha (84.47 kg/ha), Diuron at 1.0 kg
a.i./ha (81.0 kg/ha), Metolachlor at 1.25 kg a.e./ha (79.0 kg/ha)
and Butachlor at 1.5 kg a.e./ha(76.47 kg/ha). however, unweeded

control (20.2 kg/ha) recorded lower potassium uptake.

Potassium uptake by mulberry at harvest second crop differed
significantly due to different weed control treatments. Repeated
hand weeding recorded maximum potassium uptake (88.0 kg/ha),
Diuron at 1.0 kg and 1.25 kg a.i./ha(81.0 and 84.26,kg/ha,

respectively) Metolachlor at 1.25 kg and 1.5 kg a.e./ha (79.0 and
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84.04 kg/ha, respectively) and Pendimethalin at 1.5 kg a.e.’/ha
(77.0 kg/ha) recorded maximum potassium uptake as compared to

other herbicidal treatments and unweeded control (18.0 kg/ha).
4.7.2 Nutrients uptake by weeds

4.7.2.1 Nitrogen uptake (kg/ha)

Nitrogen uptake by weeds at harvest of first crop differed
significantly due to different weed control treatments. The
maximum Nitrogen uptake was in unweeded control (32.4 kg/ha) which
was significantly superior over all other weed control treatments.
Whereas, Diuron at 1.25 kg a.i./ha, Metolachlor at 1.5 kg a.e.’/ha
and repeated hand weeding recorded minimum Nitrogen uptake by

weeds (1.52 kg, 1.75 kg and 0.0 kg/ha, respectively).

Nitrogen uptake by weeds at harvest of second crop also
differed significantly due to different weed control treatments.
The maximum Nitrogen uptake was in unweeded control (29.31 kg/ha)
which was superior over all other weed control treatments.
Whereas, Diuron at 1.25 kg a.i./ha (1.35 kg/ha), Metolachlor at

1.5 kg a.e./ha (1.64 kg/ha) and repeated hand weeding (0.0 kg/ha)

recorded minimum Nitrogen uptake by weeds.

4.7.2.2 Phosphorus uptake (kg/ha)

Phosphorus uptake by weeds at harvest of first crop differed
significantly due to different weed control treatments. Unweeded
control recorded higher phosphorus uptake (12.67 kg/ha) which was

significantly superior over all other weed control treatments.
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However, the lowest uptake of phosphorus by weeds was noticed in
repeated hand weeding (0.0 kg/ha), Diuron at 1.0 kg and 1.25 kg
a.i./ha (0.89 kg and 0.3 kg/ha, respectively) and Metolachlor at
1.25 kg and 1.50 kg a.e./ha (0.82 kg and 0.63 kg/ha,

respectively).

Phosphorus wuptake by weeds at harvest of second crop also
differed significantly due to different weed control treatments.
The maximum phosphorus uptake was noticed in unweeded control
(10.62 kg/ha) which was significantly superior over all other weed
control treatments. Whereas, Diuron at 1.0 kg and 1.25 a.i./ha
(0.69 kg and 0.3 kg/ha, respectively), Metolachlor at 1.25 and 1.5
kg a.e./ha (0.68 kg and 0.36 kg/ha, respectively) and repeated

hand weeding (0.0 kg/ha) recorded minimum phosphorus uptake.

4.7.2.3 Potassiun uptake (kg/ha)

Potassium uptake by weeds at harvest of first crop differed
gsignificantly due to different weed control treatments. The
maximum potassium uptake was in unweeded control (61.6 kg/ha),
which was significantly superior over all other weed control
treatments. However, the lower potassium uptake was recorded 1in
repeated hand weeding (0.00 kg/ha), Diuron at 1.25 kg and 1.0 kg
a.i./ha (5.42 kg and 4.6 kg/ha, respectively)and Metolachlor at
1.5 and 1.25 kg a.e./ha (5.42 kg and 4.63 kg/ha, respectively).

Potassium uptake by weeds at harvest of second crop also
differed significantly due to different weed control treatments.
All the weed control treatments recorded significantly lower

potassium uptake as compared to unweeded control (53.2 kg/ha).
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Among the other weed control treatments, repeated hand weeding
(0.0 kg/ha) recorded lower potassium uptake followed by
Metolachlor at 1.5 kg a.e./ha (4.5 kg/ha), Diuron at 1.25 kg
a.i./ha (4.57 kg/ha), Metolachlor at 1.25 kg a.e.’/ha (5.13 kg/ha)

and Diuron at 1.0 kg a.i./ha (5.31 kg/ha).

4.8 Moisture (%) and Total chlorophyll (mg/g) content of

Mulberry leaves at harvest of each crop

The data on moisture percent and total chlorophyll
content of mulberry leaves as influenced by different weed control

treatments are presented in Table 19.

4.8.1 Moisture (%)

The moisture percent of mulberry leaves at harvest of first
crop differed significantly due to different weed control
treatments. The maximum moisture percent was noticed in repeated
hand weeding (73.78 %) which was on par with Diuron at 1.0 kg and
1.25 kg a.i./ha (70.63 and 71.57 % respectively). The next best
herbicide was Metolachlor at 1.5 kg a.e./ha(70.26 %) followed by
Butachlor at 1.5 kg a.e./ha (69.91 %), Alachlor at 1.5 kg
a.e./ha(69.3 %) and Metolachlor at 1.25 kg a.e./ha (69.25).
However, unweeded control (59.62 %) recorded lowest moisture

percent.

The moisture percent of mulberry leaves at harvest of second
crop also differed significantly due to different weed control

treatments. The maximum moisture percent was observed in repeated



Table 19: Moisture (%) and Total chlorophyll (mg/g) content of mulberry
leaves as influenced by different weed control treatments at
harvest of each crop.

Herbicide: Total Chlorophyll
Treatments rdte (Kg : Moisture per cent (mg/qg)
a.l. or :
a.e./ha) : I crop 1I crop I crop II crop
Repeated hand :
weeding - : 73.78 75.20 2.35 2.16
Diuron 1.00 70.63 69.00 2.00 2.01
Diuron 1.25 71.57 70.25 2.25 2.05
Butachlor 1.25 67.82 66.50 1.82 1.82
Butachlor 1.50 69.91 68.25 1.92 1.86
Isoproturon 1.25 61.53 60.00 1.59 1.52
Isoproturon 1.50 65.25 63.50 1,69 1.68
Alachlor 1.25' 66.98 67.75 1.75 1.88
Alachlor 1.50 69.30 69.98 1.91 1.96
Metolachlor 1.25 69.25 69.75 1.96 1.92
Metolachlor 1.50 70.26 71.60 2.02 2.03
Pendimethalin 1.25 66.51 67.96 1.68 1.69
Pendimethalin 1.50 68.25 69.74 1.88 1.91
Oxyfluorfen 0.12 64.55 64.02 1.68 1.64
Oxyfluorfen 0.25 67.86 66.97 1.71 1.72
Unweeded control - : 59.62 55.75 1.42 1.47
F-test * * * NS
S.Em gq 1.20 1.01 0.05 0.14
C.D. @ 5% 3.34 2.81 0.15 0.40

Won

Non significant

significant at 5% probability level
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hand weeding (75.2 %). Among the herbicidal treatments, Diuron at
1.0 kg and 1.25 kg a.i./ha (69.0 and 70.25 % respectively),
Metolachlor at 1.25 kg and 1.5 kg a.e./ha(69.75 and 71.6 %
respectively), Alachlor at 1.5 kg a.e./ha(69.98 %) and
Pendimethalin at 1.5 kg a.e./ha (69.74 %) recorded higher moisture
percent as compared to other herbicidal treatments and unweeded

control (55.75%).
4.8.2 Total chlorophyll (mg/g)

The total chlorophyll content of mulberry leaves at harvest
of first crop differed significantly due to different weed control
treatments. The maximum cholorophyll content was noticed in
repeated hand weeding (2.35 mg/g) which was on par with Diuron at
1.25 kg a.i./ha (2.25 mg/g) and the minimum cholorophyll content

was recorded in unweeded control (1.42 mg/g).

The total chlorophyll content of mulberry leaves at harvest
of second crop did not differ significantly due to different weed
control treatments. However, repeated hand weeding recorded
maximum cholorophyll content (2.16 mg/g) and minimum in unweeded

control (1.47 mg/g).

4.9 Larvae Development as influenced by different weed control

treatments

The data on larval development covering the weight of larvae
after second moult, third moult, fourth moult and at maturity and

larvae duration are presented in Table 20. The treatment



Larval Development and larval duration of

8ilkworm as influenced by different methods

of weed control treatments.

Repeated hand
weeding

Diuron

Diuron
Butachlor
Butachlor
[soproturon
Isoproturon
Alachlor
Alachlor
Metolachlor
Hetolachior
Pendimethalin
Pendimethalin
Oxyfluorfen
Oxyfluorfen

Unweeded control

At
maturity

Fote Thy.ooronntein Jarval veldht (973 vorke)
e Mk Mt Mot ket
- 0.15 0.78 3.93 17.49
1.00 0.15 0.73 3.76 17.13
1.25 0.14 0.78 3.85 17.16
1.25 0.14 0.70 1.86 17.14
1.50 0.14 0.7 3.87 1.2
1.25 0.14 0.70 3.62 16.68
1,50 0.13 0.73 3,66 16.89
1.2 0.14 0.68 3.85 17.01
1.50 0.15 0.75 3.76 17.01
1.2 0.14 0.75 3.89 16.99
1.50 0.16 0.1 3.90 17.43
1.25 0.14 0.7 3.78 16.86
1,50 0.15 0.74 L 17.02
0.12 0.15 0.67 3.9 17.22
0.25 0.14 0.1 3.78 17.02
0.14 0.63 2.9 15.21 b
T S
0.04 0.1 0.51 1.46
NS Kot significant

significant at 5% probability level



Plate 10. A view of silkworms fed with the leaves
from control (weedy check) plot.

Plate 11. A view of silkworms fed with the leaves
from weed free (Repeated hand weeding)
plot.

Plate 12. A view of silkworms fed with the leaves
from Diuron (1.25 kg a.i./ha) treated
plot.



plate 10

Plate 11

Plate 12

DIURON 1.25 kg a.e./ha



Plate 13. A view of silkworms fed with the leaves
from Butachlor (1.5 kg a.i./ha) treated
plot.

Plate 14. A view of silkworms fed with the leaves
from Isoproturon{(1.5 kg a.i.’/ha) treated
plot.

Plate 15 A view of silkworms fed with the leaves
from Alachlor (1.5 kg a.e./ha) treated
plot.
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Plate 16. A view of silkworms brei%?d with the
leaves from Metolachlor (1.5 kg a.e./ha)

treated plot.

Plate 17. A view of silkworms fed with the leaves
from Pendimethalin (1.5 kg a.e./ha)
ttreated plot.

Plate 18. A view of silkworms fed with the leaves
from Oxyfluorfen (0.25 kg a.e/ha)
treated plot.



Plate 16

Plate 17

Plate 18

OXYFLUORFEN 0.25 kg a.e./ha
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combinations consgisting of different weed control treatments

caused significant difference only at larvae maturity stage.
4.9.1 Weight of larvae after second moult (g/ 5 worms)

Larval weight after second moult did not differ significantly
due to different weed control treatments. However, the larval

weight ranged from 0.14 to 0.16 g in all the treatments.

4.9.2 Weight of larvae after third moult (g/ 5 worms)

Larval weight after third moult did not differ significantly
due to different weed control treatments. However, the mean
larval weight ranged from 0.63 to 0.78 g among different weed

control treatments.

4.9.3 Weight of larvae aftér fourth moult (g/5 worms)

Larval weight after fourth moult also did not differ
significantly due to different weed control treatments. However,
repeated hand weeding recorded maximum larval weight (3.93 g) and

minimum in unweeded control (2.92 g).
4.9.4 Weight of larvae five days after fourth moult (g/5 worms)

Larval weight five days after fourth moult also did not
differ significantly due to different weed control treatments.
However, the maximum larval weight was recorded in repeated hand

weeding (17.49 g) and minimum in unweeded control (15.27 g).

4.9.5 Larval weight at Maturity (g/5 worms)

Larval weight at maturity differed significantly due to



different weed control treatments. The maximum larval weight was
recorded in Diuron at 1.25 kg a.i.’/ha (20.9 g) which was on par
with all other weed control treatments except unweeded control
(17.84 g), Oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (19.69 g
and 19.88 g, respectively), Isoproturon at 1.25 kg and 1.5 kg
a.1/ha (19.22 g and 19.68 g,respectively) and Butachlor at 1.25 kg
a.e./ha (19.75 g) which recorded significantly lower larval
welight.

4.9.6 Larval duration

There was no significant difference in the larval duration
due to different weed control treatments. However, the lower
larval duration was recorded in repeated hand weeding (26 days)

and highest in unweeded control (28.33 days).

4.10 Cocoon and Silk quality characters

The data on cocoon and silk quality characters are presented

in Table 21.

4.10.1 Mean cocoon weight

There was significant difference in the mean weight of cocoon
due to different weed control treatments. The maximum cocoon
weight was recorded in repeated hand weeding (2.04 g) which was on
par with Diuron at both the levels 1.0 kg and 1.25 kg a.i./ha
(1.93 g and 2.0 g, respectively) and Metolachlor at both the
levels 1.25 kg and 1.5 kg a.e./ha (1.88 g and 1.94 g,
respectively) and other weed control treatments recorded

significantly lower cocoon weight (1.61 g to 1.81 g).

ZU



4.10.2 Mean pupal weight

The pupal weight differed significantly due to weed control
treatments. Among the weed control treatments, repeated hand
weeding recorded maximum pupal weight (1.6 g)which was on par with
Diuron at 1.0 kg and 1.25 kg a.i./ha (1.59 g and 1.56 g,
regpectively) Butachlor at 1.5 kg a.e./ha (1.57 g), Metolachlor at
1.25 kg and 1.5 kg a.e./ha (1.5 g and 1.57 g, respectively),
Pendimethalin at 1.25 kg and 1.5 kg a.e./ha (1.49 g and 1.57 g,
respectively) and Oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha (1.45
g and 1.5 g, respectively) and other weed control treatments

recorded (1.28 g and 1.4 g) significantly lower pupal weight.

4.10.3 Mean shell weight
The shell weight did not differ significantly due to weed
control treatments. However, repeated hand weeding recorded

maximum shell weight (0.46 g) and minimum in unweeded control

(0.36 g).

4.10.4 Shell percentage

The shell percentage differed significantly due to different
weed control treatments. The maximum shell percentage was
recorded 1in Butachlor at 1.5 kg a.e./ha (25.79 %) followed by
Alachlor at 1.25 kg (25.44 %) and 1.5 kg a.e./ha (24.98 %),
Oxyfluorfen at 0.25 kg a.e./ha (24.35 %) and Isoproturon at 1.5 kg

a.i/ha (24.27 %), whereas unweeded control recorded minimum shell

percentage (22.36 %).

)
b
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4.10.5. Mean filament length

The mean filament length differed significantly due to
different weed control treatments. Repeated hand weeding
recorded maximum filament length (1116.5 m) which was on par with
Diuron at 1.25 kg a.i./ha (1093.33 m) and Metolachlor at both the
levels 1.25 kg and 1.5 kg a.e./ha (1096.96 and 1103.87 m,
respectively) and all other weed control treatments recorded

significantly lower filament length (1007.67 m to 1090 m).

4.10.6 Mean filament weight

The mean filament weight differed significantly due to
different weed control treatments. Repeated hand weeding
recorded maximum filament weight (0.36 g) which was on par with
Diuron at 1.25 kg a.i./ha (0.34 g) , Alachlor at 1.5 kg a.e.’/ha
(0.33 g) and Metolachlor at 1.5 kg a.e.’/ha (0.34 g) and all other
weed control treatments recorded (0.26 g to 0.32 g) significantly

lower filament weight.

4.10.7 Raw silk yield (g/75 cocoons)

The raw silk yield (g/75 cocoons) differed significantly due
to different weed control treatments. The maximum raw =ilk yield
was noticed in Diuron at 1.25 kg a.i./ha (12.6 g) which was on par
with all other weed control treatments except unweeded control
(10.35 g), Oxyfluorfen 0.12 kg a.e./ha (11.5 g), Pendimethalin
1.25 kg a.e./ha (11.60 g), Isoproturon at 1.25 kg a.i’/ha (11.35 g)
and Butachlor at 1.25 kg a.e./ha (11.77 g) which recorded

significantly lower silk yield.

Can
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4.10.8 Exuvial weight

The Exuvial weight also differed significantly due to
different weed control treatments. Among the weed control
treatments, the maximum exuvial weight was recorded with Butachlor
at 1.5 kg a.e./ha (0.068 g) which was on par with repeated hand
weeding (0.064 g) and Diuron at 1.25 kg a.i./ha (0.066 g) and all
other weed control treatments recorded (0.04 g to 0.062 gqg)

significantly lower exuvial weight.
4.10.9 Effective rate of rearing

The data on effective rearing rate percentage differed
significantly due to different weed control treatments. The
maximum effective rearing rate percentage was registered with
repeated hand weeding (84.67 %) which was on par with Diuron 1.0
kg and 1.25 kg a.i./ha (83.67 and 83 % respectively), Metolachlor
at 1.5 kg a.e./ha (84 %) and Pendimethalin at 1.25 kg a.e.’/ha
(82.67 %) and all other weed control treatments recorded

significantly lower effective rearing rate percentage (77.33 to 82

per cent ).

4.10.10 Denier

The Denier differed significantly due to different weed
control treatments, Repeated hand weeding recorded higher Denier
(2.9) which was on par with Diuron 1.0 kg and 1.25 kg a.i./ha
(2.66 and 2.80 respectively), Butachlor at 1.5 kg a.e./ha (2.64),
Alachlor at 1.5 kg a.e.’/ha (2.72) and Metolachlor at 1.5 kg

a.e./ha (2.77) and all other weed control treatments recorded



(2.32 to 2.62) significantly lower Denier.

4.10.11 Renditta

The Renditta also differed significantly due to different
weed control treatments. Among the weed control treatments,
unweeded control recorded maximum Renditta (9.23) which was on par
with Isoproturon at 1.25 kg a.i’/ha (8.97) and all other weed

control treatments recorded significantly lower Renditta (8.3 to

8.93).
4.10.12 Reelability Percentage

Reelability percentage did not differ significantly due to
weed control treatments. Among the weed control treatments, the
maximum Reelability percentage was recorded 1in repeated hand

weeding (77.73 %) and minimum in Isoproturon at 1.25 kg a.i’/ha

{65.93%).
4.11 Economics of weed control treatments

Economics of different weed control treatments on gross
returns, cost of weed control (Marginal cost), total cost of
cultivation, net returns, marginal returns (MR) and profit per
22.

rupee spent on weed control treatments are presented in table

Net returns and benefit cost ratio are graphically illustrated 1in
Fig 6.

Gross return was ma X imum in weed free

treatment(Rs.44001.00/ha), followed by Metolachlor at 1.5 kg

a.e./ha (Rs.43981.01/ha), Diuron at 1.25 kg a.i.’/ha

AN
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as influenced by different weed control treatments




(R8.43006.23/ha), Diuron at 1.0 kg a.i./ha (Rs.41021.56/ha),
Metolachlor at 1.25 kg a.e./ha (Rg8.38932.51/ha) and Pendimethalin
at 1.5 kg a.e./ha (Rs. 35098.01/ha) as compared with Isoproturon
at 1.25 kg a.i/ha (Rs.17203.61/ha) and unweeded control
(R8.15670.00/ha).

Cost of weed control was high in repeated hand weeding
(Rs.3200.00/ha) followed by Butachlor at 1.5 kg a.e./ha
(Rs.738.6/ha), Pendimethalin at 1.5 kg a.e./ha (Rs.722.6/ha) and
Butachlor at 1.25 kg a.e./ha (Rs.617.6/ha) and all other
herbicidal treatments recorded lower cost of weed control
(Rs.292.6 to 604.27/ha). The minimum cost of weed control was

recorded in Oxyfluorfen 0.12 kg a.e.’/’ha (Rs.292.6/ha).

Total cost of cultivation was maximum in repeated hand
weeding (Rs.24245.23/ha) followed by Butachlor at 1.5 kg a.e./ha
(Rs.21783.83/ha), Pendimethalin at 1.5 kg a.e.’/ha (Rs.21769.83/ha)
and Butachlor at 1.25 kg a.e./ha (Rs.21662.83/ha) and all other
treatments recorded lower total cost of cultivation (Rs.21045.23
to 21649.5/ha).

The maximum net returns was obtained in Metolachlor at 1.5 kg
a.e./ha (Rs.22428.18/ha) followed by Diuron 1.25 kg a.i./ha
(Rs8.21526.52/ha), repeated hand weeding (Rs.19755.77/ha), Diuron
at 1.0 kg a.i./ha (Rs.19626.23/ha). The lowest net return
recorded in unweeded control (Rs.-5375.23/ha), Isoproturon at 1.25

kg a.i/ha (Rs.-4265.76/ha) and 1.5 kg a.i./ha (Rs.431.02/ha).

The maximum marginal returns was recorded in repeated

12

weeding (Rs.28331/ha) followed by Metolachlor at 1.5 kg

27



(Rs.28311.01/ha), Diuron at 1.25 kg a.i./ha (Rs.27336.23/ha) and
1.0 kg a.i./ha (Rs8.25351.56/ha) and Metolachlor at 1.25 kg
a.e./ha (Rs.23262.51/ha). The lowest marginal returns was
obtained in Isoproturon 1.25 kg and 1.5 kg a.i/ha (Rs.1533.61 and

6312.21/ha, respectively).

The maximum profit per rupee spent on weed control was
obtained in Diuron at 1.0 kg a.i./ha (72.4), followed by Diuron at
1.25 kg a.it./ha (62.91), Metolachlor 1.5 kg (55.7) and 1.25 kg
a.e./ha (Rs.54.72) and lowest was in Isoproturon at 1.25 kg a.i’/ha

(3.61) and repeated hand weeding (8.85).

4.12 Studies on residual effects
The test crop like Cucumber (Guntur local) was used in bio-
assay experiment to assess the herbicidal residues in soil, 1if

any, after mulberry crop.

The data on percent germination, root growth and shoot growth

of cucumber are presented in Table 23.
4.12.1 Percent Germination

The different herbicides applied in Mulberry did not show
their residual effect on germination of cucumber (100%) whereas
Butachlor at 1.5 kg a.e./ha recorded poor germination (86.67%)

indicating more residual persistence in soil.

4.12.2 Root growth

There were no significant difference in root length and root

dryweight of cucumber due to different herbicidal treatments



Table 23: Residual effect of herbicides applied to Mulberry on germination percentage,
root growth and shoot growth of cucumber.

Herbicide Germination Root length Root dry Shoot length  Shoot dry

reatrents ST et ™ il T il
a.e./ha)
Repeated hand T T
weeding - 100.00 14.77 9.50 4,37 16.60
Diuron 1.00 96.67 14.17 8.45 3.93 15.02
Diuron 1.25 93.33 14.37 9.03 4.10 15.33
Butachlor 1.25 93.33 13.03 8.80 3.23 14.25
Butachlor 1.50 86.67 11.17 8.03 3.10 13.02
Isoprot uron 1.25 100.00 12.77 9.22 3.90 16.70
Isoproturon 1.50 93.33 14.33 8.50 4.30 15.25
Alachlor 1.25 100.00 13.33 8.45 4.37 16.33
Alachlor 1.50 96.67 12.67 8.45 3.50 14.36
Metolachlor 1.25 90.00 14.07 9,22 4,27 14.70
Metolachlor 1.50 90.00 14.70 9.03 3.27 15.89
Pendimethalin 1.25 100.00 13.17 8.50 4.17 15.02
Pendimethalin 1.50 96.67 12.47 8.22 4,03 13.33
Oxyfluorfen 0.12 100.00 13.60 9.25% 4.03 15.33
Oxyfluorfen 0.25 93.33 12.67 8.30 3.27 14.39
Unweeded control - 100.00 14.90 9.89 4,93 16.89
....... F-test T T Ns. NS Ns_ Ns. NS
c.5:"8 % 103 2.9 9.8 2.4 9:38

W

NS = Non significant



1%

applied in mulberry garden indicating their non-residual effect on
root growth of cucumber.  However, the lowest length (11.17 cm)
and root weight (8.03 mg) of cucumber were observed in Butachlor
at 1.5 kg a.e./ha, while the highest root length (14.9 cm) and

root weight (9.89 mg) were recorded in unweeded control where

herbicide was not applied.

4.12.3 Shoot growth

Different herbicide treatments applied in mulberry crop d4id
not show their residual effect on shoot length and shoot weight of
cucumber significantly. However, the lowest shoot length (3.1
cm) and shoot weight (13.02 mg) of cucumber were obtained 1in
Butachlor at 1.5 kg a.e./ha, while the highest shoot length (4.93
cn) and shoot weight (16.89 mg) were recorded in unweeded control

where herbicide was not applied.

-
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V DISCUSSION

Weeds growing 1in association with the crop plants utilize

considerable amount of nutrients and deprive the opportunity for

the crop to express its potential yield. Thus efficient weed
control 1s an essential pre-requisite for increasing crop
productivity. The present investigation was undertaken to find

out suitable herbicide to control weeds in established Mulberry

garden. The results have been discussed under the following

major headlings.

1. Effect of weed control treatments on growth and
control of weeds
2, Effect of weed control treatments on growth, leaf
yield and leaf qﬁality of mulberry crop
3. Effect of weed control treatments on nutrients uptake
by crop and weeds
4, Effect of weed control treatments on silkworms, cocoon
yield and silk quality
5. Residual effect of herbicides and
6. Economics of weed control treatment.
5.1 Effect of different weed control treatments on growth
and control of weeds
In the experimental plots, the weed infestation
predominantly consisted of sedges followed by monocots and dicots.

Among sedges,the most predominant one was Cyperus rotundus Linn.,

Anong dicotf)égeratum conyzoides Linn., Spillanthus calva D.C. and

Emelia sanchifolia Linn. and Cynodon dactylon Pers. were the




predominant monocot weeds. Similar type of weed flora were
observed by Dhar t al.(1975), Vijaya and Razi (1977) and

Muniyappa (1990).

Visual observations on weed control ratings showed marked

differences among the different herbicidal treatments. At
initial stages, Diuron (1.0 and 1.25 kg a.i./ha), Metolachlor
(1.25 and 1.5 kg a.e./ha), Alachlor (1.5 kg a.e./ha), Butachlor

(1.5 kg a.e./ha) and Pendimethalin (1.5 kg a.e./ha) gave good to
excellent control of weeds. At later stages, all the herbicide

treatments gave moderate control of weeds.

Monocot, dicot, sedges and total weed population increased
rapidly upto 60 days after pruning and later on, there was decline
in their rapid increase in number. This may be attributed to
shorter life cycle of some weeds and or due to smothering effect
of crop on weeds. These results indicate that effective control
of weeds during the early stages of the crop establishment and
growth 1is essential in Mulberry. Similar results were reported
by Muniyappa (1990) who observed that the first 45 days after

pruning was found to be most critical stage in Mulberry crop.

Observations on weed count of monocot, dicot, sedges and
total weeds recorded at different crop growth =stages differed

significantly due to weed control treatments.

The herbicides tested in this experiment were effective 1in
controlling monocot and dicot weeds, but their effectiveness on

sedges was relatively low. Since the sedges are known to be
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sprouting from the rhizomes and tubers, the pre-emergence
herbicides seem to have no specific effect in controlling the
sprouting of these organs. It is needless to emphasize that
there is a need to identify more effective chemicals which control .

the sedges when applied as pre-emergence herbicides.

With regard to the relative effectiveness of the herbicides
tested, Diuron at 1.25 kg a.i./ha, Metolachlor at 1.5 kg a.e.’/ha,
Alachlor at 1.5 kg a.e.’/ha, Butachlor at 1.5 kg a.e./ha and
Pendimethalin at 1.5 kg a.e.’/ha were effective in decreasing the
weed density, especially monocots and dicots, whereas Metolachlor
1.5 kg a.e./ha was found to be relatively more effective 1in
suppressing the growth of sedges. Effective control of weeds by
these herbicides have been reported by many workers (Kim et al.
1973; Kasiviswanathan et al., 1978; Sikdar et al., 1985; Muniyappa

and Bomme gowda, 1988).

The drymatter production of weeds recorded at different
stages appears to be a better reflection of the efficacy of
herbicides teéted. Weed dry weight increased upto 60th day after
pruning and later on, there was decline in their dry weight.
Perhaps, this may be attributed to shorter life cycle of some
weeds and or due to smothering effect of crop on weeds. These
results indicate that effective control of weeds during the early
stages of crop establishment and growth is essential in Mulberry.
However, present reaulﬁs also indicated that the herbicides tested

were most effective in checking the weed growth at early stages

of crop growth.



The drymatter production of monocot, dicot, sedges and total
weeds at different crop growth stages differed significantly due

to weed control treatments.

Weed dry weight per 0.5 square meter area at harvest of first
and second crop was highest in unweeded control (205.5 and 127.0
g/0.5 sgq.m. in first and second crop respectively), while all
herbicidal treatments recorded significantly lower weed dry weight
(35.17 to 76.03 g and 21.43 to 57.87 g/0.5 sq.m. in first and
second crop respectively). Among the herbicidal treatments,
Diuron at 1.25 kg a.i./ha (35.17 and 22.3 g/0.5 sg.m in first and
gsecond crop respectively) and Metolachlor at 1.5 kg a.e./ha (37.4
and 27.43 g/0.5 sqgq.m. in first and second crop respectively) were
very effective in reducing the dry weight of weeds. The highest
weed control efficiency was also noticed in Diuron at 1.25 kg
a.i./ha (82.88 and 82.44 % in first and second crop respectively)
and Metolachlor at 1.5 kg a.e./ha (81.74 and 83.13 % in first and
second crop reépectively) and this was due to effectiveness of
these herbicides against both monocot and dicot weeds.,
Muniyappa (1990) reported that the pre-emergence application of
Diuron at 1.25 kg a.i./ha was found to be effective in controlling
total weed density and greater efficiency of Diuron was due to
readily absorption by emerging weed roots and its nature of
activation as reported by Chandrasekaran and Venkatakrishnan

(1991). As a result, weed competition was reduced and hence

there was an improvement in leaf yield.
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5.2 Effect of weed control treatments on growth, leaf yield and
leaf quality of Mulberry crop
5.2.1 Crop growth

Visual observations on crop toxicity ratings were made at 15,

30, 45 and 60 days after pruning and at harvest. Among the weed
control treatments, Oxyfluorfen and Alachlor caused toxicity
symptoms on mulberry leaves. Oxyfluorfen at both the levels (0,12

Kg and 0.25 Kg a.e./ha) caused severe chlorosis, whereas Alachlor
at higher level (1.5 Kg a.e./ha) caused toxic symptoms such as
necrosis, leaf drying at initial stages but the crop recovered 1in
later stages of the growth. Chandrasekaran and Venkatakrishnan
(1991) also reported that pre-emergence application of Alachlor at

3.0 to 6.0 Kg a.e./ha caused severe toxicity to mulberry crop.

The plant height obtained at harvest of first and second crop
was significantly higher in repeated hand weeding (127.36 and
187.56 cm in first and second crop respectively) as compared to
other weed control treatments (83.82 to 119.63 cm and 131.72 to
175.3 cm in first and second crop respectively). Among the
herbicidal treatments, Diuron at 1.25 Kg a.i./ha (116.49 and
173.32 cm in first and second crop respectively) and Metolachlor
at 1.5 a.e./ha (119.63 and 175.3 cm in first and second crop
respectively) have recorded higher plant height. The reasons for
higher plant height is attributed to better control of weeds
throughout the crop growth which resulted in better availability
of moisture and plant nutrients to the crop as evidenced from the
beneficial effect on the crop growth. The lower plant height was

obtained in Isoproturon at 1.25 Kg a.i./ha (88.08 and 135.53 cm in
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first and second crop respectively)and unweeded control (83.82 and
131.72 cm in first and second crop respectively). This was
mainly because of severe competition by weeds for resources which
made the crop plant inefficient to take up moisture and nutrients.
These results are in agreement with those of Dhar et al., 1975,

Sikdar et al., 1987 and Muniyappa, 1990).

Number of secondary shoots per plant at harvest differed
significantly due to different weed control treatments, while non-
significant differences were observed in number of primary shoots.
The maximum number of secondary shoots were recorded 1in
repeated hand weeding (15 and 17.53/plant in first and second crop
respectively) which was on par with Diuron at 1.25 kg a.i./ha (13
and 16.23/plant in first and second crop respectively) and
Metolachlor at 1.5 a.e./ha (14.33 and 16/plant in first and second
crop respectively).These herbicides provided weed-free condition
in early growth stages of crop and have not suppressed the
branching of Mulberry. The lower number of secondary shoots 1in
Oxyfluorfen at 0.12 kg a.e./ha (9.67 and 12/plant in first and
second crop respectively) could be attributed to its phytotoxic
effect on mulberry during early stages of crop growth. On the
other hand, reduction in number of secondary shoots in Isoproturon
1.25 a.i./ha treated plot (9.63 and 1ll/plant in first and second
crop respectively) could be attributed to keen competition by
weeds as they were not properly controlled. Sikdar et al.,
(1987) reported that the severe weed infestation minimised the

branching habit in Mulberry which may be one of the causes for low

yield.



The leaf dry matter production of Mulberry recorded at
harvest of first and second crop was significantly higher in
repeated hand weeding free treatment (47.37 and 46.8 g/plant in
first and second crop respectively) as compared to other weed
control treatments (28.5 to 45.33 and 27.63 to 46.2 g/plant in
first and second crop respectively). Among the herbicidal
treatments, Diuron at 1.25 Kg a.i./ha (44.53 and 44.07 g/plant 1in
first and second crop respectively) and Metolachlor at 1.5 a.e.’/ha
(45.33 and 46.2 g/plant in first and second crop respectively)
have recorded significantly higher dry matter. This increase 1n
drymatter production was due to better control of weeds in early
stages of crop growth which provide better environment helping the
plant to accumulate more drymatter. Severe infestation of weeds
in unweeded control (28.5 and 27.63 g/plant in first and second
crop respectively) and Isoproturon at 1.25 a.i./ha (29.87 and
28.33 g/plant in first and second crop respectively) resulted 1in
decreased drymatter production of Mulberry leaf. Similarly,
Sikdar et al., (1981) reported that the significant difference was

noticed in dry weight of 100 leaves between control and other

herbicidal treatment combinations.

Further, the accumulation of large quantity of dry matter 1is
a consequence of higher leaf area and leaf number, which made the
plant to utilize resources to photosynthesize and translocate
efficiently. Among weed control treatments, Isoproturon at 1.25
Kg a.i./ha (6067.93 and 6018.45 cmz/plant in first and second crop
respectively) and unweeded control (5023 and 4902.68 cm2/plant in

first and second crop respectively) recorded lower leaf area at
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harvest. This was due to severe competition by weeds for
regsources which made the crop plant inefficient to take up
moisture and nutrients. Consequently, growth was affected.
repeated hand weeding (8987.84 and 9002.38 cm2/plant in first and
second crop, respectively) recorded significantly higher leaf area
followed by Metolachlor at 1.5 a.e./ha (8608.73 and 8612.57
cm2/plant in first and second crop respectively) and Diuron at
1.25 Kg a.i./ha (8579.71 and 8530.51 cm2/plant in first and second
crop respectively). This was attributed to better control of
weeds in early stages of crop growth which made the crop plant to
utilize resources efficiently, resulting in better crop growth.
Number of leaves followed the same trend as that of leaf area as
influenced by various weed control treatments. Similarly, Sikdar
et al. (1987) and Muniyappa (1990) reported that hand weeding

recorded more leaf area as well as leaf number per plant as

compared to herbicidal treatments.

5.2.2 Leaf yield and its components

The leaf yield per hectare at all growth stages of first and
second crop differed significantly due to weed control treatments.
The highest leaf yield per hectare at harvest of first and second
crop was obtained in repeated hand weeding (8354.17 and 8403 kg/ha
in first and second crop respectively) followed by Diuron at 1.25
Kg a.i./ha (7805.83 and 7938 kg/ha in first and second crop
respectively), Metolachlor at 1.5 a.e./ha (7790 and 7660 kg/ha 1in
first and second crop respectively), Butachlor at 1.5 Kg a.e.’/ha
(6525 and 6672 kg/ha in first and second crop respectively) and

Alachlor at 1.5 Kg a.e./ha (6296.67 and 6310 kg/ha in first and
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second crop respectively). This increase in leaf yield is mainly
attributed to efficient control of weeds throughout the crop
growth period which resulted in better availability of plant
nutrients and moisture to the crop as evidenced from the
beneficial effect on the crop growth reflected through increased
number of branches per plant, leaf area, leaf number and drymatter
accumulation. Similar results of increased leaf yield due to
Diuron, Butachlor and Alachlor applications had been reported by
many earlier workers (Kim et al. 1973, Kasiviswanathan et al.
1978, Sikdar and Krishnaswami, 1980, Sikdar et al. 1987, and
‘Muniyappa, 1990). Severe infestation of weeds in Isoproturon at
1.25 a.i./ha (4293 and 4318.5 kg/ha in first and second crop
respéctively) and unweeded control (2765 and 2571.5 kg/ha in first
and second crop respectively) resulted in suppression of crop
growth in terms of decreased branches per plant, leaf area, leaf

number and drymatter accumulation, thereby reducing the leaf

yield.

The percent 1increase in leaf yield over unweeded control
ranged from 0 to 214 percent. Among the different weed control
treatments, repeated hand weeding, Diuron at 1.25 kg a.i./ha and
Metolachlor at 1.5 a.e.’/ha increased the leaf yield by 214, 195
and 189 percent, respectively over the unweeded control (0%)
followed by Diuron at 1.0 kg a.i./ha (170 %), Metolachlor at 1.25

a.e./ha (161 %) and Butachlor at 1.5 kg a.e.’/ha (147 %).

Weed Index is the index of extent of yield variation due to

weed control treatments in relation to weed free throughout crop
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growth. Weed 1index followed the similar trend as that of leaf
yield as influenced by various weed control treatments. Highest
weed index (66.51 and 69.39% in first and second crop
*respectively) was observed in unweeded control and lowest (6.51
and 7.63% in first and second crop respectively) in Diuron at 1.25
kg a.i./ha. Similar results have been reported by Sikdar et al.,

(1981) and Muniappa (1990).

Moisture content in Mulberry leaves recorded at harvest of
first and second crop was highest in repeated hand weeding (73.78
and 75.2 % in first and second crop respectively) followed by
Metolachlor at 1.5 a.e./ha (70.26 and 71.6 % in first and second
crop respectively) and Diuron at 1.25 kg a.i./ha (71.57 and 70.25
% 1in first and second crop respectively). This increased
moisture percent was due to better control of weeds 1in early
stages of crop growth which provide better environment helping the
plant to take up more moisture. Decreased moisture content with
unweeded control (59.62 and 55.75 % in first and second crop
respectively) was attributed to severe competition of weeds for
moisture and plant nutrients which made the crop plant inefficient

to take up moisture and nutrients. Similar results have been

reported by Muniyappa (1990).

5.3 Bffect of weed control treatments on Nutrients uptake
by crop and weeds
Repeated hand weeding (76.69 and 80.6 kg/ha in first and second
crop respectively), Diuron at 1.25 kg a.i./ha (73.34 and 75.61

kg/ha in first and second crop respectively) and Metolachlor at
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1.5 a.e./ha (72.9 and 74.48 kg/ha in first and second crop
respectively) recorded maximum Nitrogen uptake per hectare by
established Mulberry crop. Higher nitrogen uptake of crop in
these treatments is mainly due to lower weed population and weed
dryweight which facilitated the crop to grew well and absorb more
nutrients from the soil. Reduction of nitrogen uptake 1in
unweeded control (62.05 and 28.04 kg/ha in first and second crop
respectively) could be attributed to keen competition by weeds for
resources which made the crop plant inefficient to take up
nutrients and moisture.Similarly phosphorus and potassium uptake
followed the same trend as that of nitrogen as influenced by
various weed control treatments. The nutrients uptake of crop
was 1inversely proportional to nutrients uptake by weeds. These
results are in line with the results of Homma and Itoh (1977), Rao

and Agarwal (1984), Srinivasan et al.(1987) and Muniyappa (1990).

5.4 Effect of weed control treatments on Silkworm, cocoon

yield and s8ilk quality

The pre-emergent herbicides like Diuron, Butachlor,
Isoproturon, Alachlor, Metolachlor, Pendimethalin and Oxyfluorfen
were applied immediately after bottom pruning. Two leaf harvests
were made over the period of five months with 75 days 1interval.

The rearing of silkworms was made only for first crop.

The results on silkworm rearing as influenced by different
weed control treatments revealed different effects on the
silkworms, cocoon yield and other silk quality parameters. The

larval weight did not differ significantly due to different weed



control treatments upto fourth moult. Hoﬁever, at maturity the
larval weight differed significantly due to weed control
treatments. The larval weight was lowest in unweeded control
(17.84 g) and highest in Diuron at 1.25 Kg a.i./ha (20.9 g)
followed by repeated hand weeding (20.55 g),Metolachlor at 1.5
a.e./ha (20.54 g). The effective rate of rearing was minimum in
Oxyfluorfen at 0.25 Kg (77.33%) and 0.12 Kg a.e./ha (78.33%),
Isoproturon at 1.25 a.i.’/ha (79.33%) and it was on par with
unweeded check (79.67%) except Oxyfluorfen at 0.25 Kg a.e.’/ha.
The mortality of silkworms indicated that the leaves fed from the
plots treated with Oxyfluorfen and Isoproturon might be due to the
toxicity of these herbicides to the silkworms and or due to the
poor leaf quality resulted from severe weed competition for
essential nutrients. However the larval duration did not differ
among different weed control treatments. These results are in
conformity with the results obtained by Kasiviswanathan et al.

(1978) and Muniyappa (1990).

The cocoon and silk quality characters differed significantly
among weed control treatments. The cocoon weight, pupal weight,
shell percentage, mean filamen£ length, 75 cocoon filament weight
were decreased significantly in Oxyfluorfen treated plots. The

decrease in these parameters maybe due to their toxic effect on

silkworms. The decreased parameters in Isoproturon and unweeded
control wags due to severe weed competition for essential
nutrients. Consequently, poor leaf quality might have resulted

in altering the normal growth of silkworms.
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5.5 Residual effect of herbicides

Residual effect of Diuron, Butachlor, Isoproturon, Alachlor,
Metolachlor, Pendimethalin and Oxyfluorfen at different levels was
experimented through bio-assay studies using cucumber as indicator
plant. The observations were made on germination, root and shoot

growth.

The germination of cucumber was not much affected due to any
levels of herbicides tested on Mulberry. However, the
germination percentage of cucumber was reduced by the residues
left by Butachlor (1.5 Kg a.e./ha) application as compared to
other herbicides. Reduction of 13.33 % cucumber germination due
to the residues of Butachlor indicates that the herbicide was more

persistent in soil even after the harvest of Mulberry crop.

Although there were marginal differences in root and shoot
growth of cucumber, the herbicides applied on mulberry did not

show significant residual effect.

5.6 Economics of weed control

Repeated hand weeding recorded maximum gross returns
(Rs.44001/ha) and Metolachlor at 1.5 a.e./ha recorded maximum net
returns (Rs.22428.18/ha), whereas unweeded control recorded lowest
gross returns (Rs.15670/ha) and net returns (Rs.-5375.23/ha).
The lowest net returns in unweeded control was due to lower leaf

and cocoon yield which was due to severe weed infestation.

The benefit cost ratio was higher in Diuron at 1.0 Kg

a.i./ha (72.4) followed by Diuron at 1.5 Kg a.i./ha (62.91),



Metolachlor at 1.5 Kg (55.7) and 1.25 Kg a.e./ha (54.72). This
wag mainly due to higher leaf and cocoon yield and lower cost
involved for control of weeds which resulted in higher marginal

returngs in both the treatments.

5.7 Practical application of results

From this study, it can be concluded that pre-emergence
application of Diuron at 1.25 Kg a.i./ha or Metolachlor at 1.5 kg
a.e./ha would effectively control the weeds without causing any
phytotoxic symptoms on Mulberry, thereby increasing the net

returns.

5.8 Future line of work
1. There is need to study the type of weed flora controlled
by different herbicides to improve the efficiency of

herbicides in controlling weeds in Mulberry.

2, Effect of combinations of both pre and post-emergence
herbicides on control of weeds in mulberry crop needs to
be studied.

3. Determination of the threshold values of different

herbicides for the mulberry crop and silkworm is

essential to avoid phytotoxicity.
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VI SUMMARY

The field experiment entitled "Chemical weed control in
established mulberry garden and its effect on silkworm and cocoon
production” was conducted during rabi season of 1991 at the
Agronomy Field unit,Gandhi Krishi Vignana Kendra,The University of
Agricultural Sciences, Bangalore, to find suitable herbicides in
mulberry. The treatments included were Diuron (1.0 and 1.25 kg
a.e./ha), Butachlor (1.25 kg and 1.5 a.e.’/ha), Isoproturon (1.25
and 1.5 kg a.i.’/ha), Alachlor (1.25 and 1.5 kg a.e./ha),
Metolachlor (1.25 and 1.5 kg a.e./ha), Pendimethalin (1.25 and 1.5
kg a.e./ha) and Oxyfluorfen (0.12 and 0.25 kg a.e./ha) and these
treatments were compared with hand weeded at 15 day intervals
throughout the crop growth period and unweeded control. Some of
the important findings of the present investigations are

summarised as follows.

The important weed flora observed in experimental field were

Spillanthus calva DC., Ageratum conyzoides Linn., Emelia

sanchifolia Linn. and Euphorbia hirta Linn., among dicot weeds.

The monocot weeds were Cynodon dactylon Pers., Dactyloctenium

aegypticum Beauv. and Eragrostis gangetica Steud. and among sedge

Cyperus rotundus Linn. was the predominant weed.

Among the different herbicides, application of Diuron at 1.25
kg a.i./ha and Metolachlor at 1.5 kg a.e./ha reduced the weed
population, weed dry weight effectively as compared to unweeded
control and gave highest leaf yield comparable to repeated hand

weeding. Next best promising herbicides were Butachlor at 1.5



kg a.e./ha, Alachlor at 1.5 kg a.e./ha and Pendimethalin at 1.5 kg

a.e./ha for controlling the weeds and producing more leaf yield.

Throughout the crop growth period, sedges were dominant over
monocot and dicot weeds. At all growth stages of first as well as
second crop, unweeded control had significantly higher weed
population and higher dry matter of weeds. In general, the weed
population and weed dry weight was reduced 1in all weed control
treatments. However, the magnitude of decrease in weed
population and weed dry weight were less at lower doses. Diuron
at 1.25 kg a.i./ha and Metolachlor at 1.5 kg a.e./ha were very
effective in controlling the weeds especially monocots and dicots,
whereas, Oxyfluorfen at 0.12 kg and 0.25 kg a.e./ha were

effective in controlling dicot weeds than monocot weeds.

With regard to growth parameters, unweeded control,
Isoproturon at 1.25 a.i./ha gave lowest plant height, number of
branches, number of leaves, leaf area and leaf dry weight per
plant in mulberry. Diuron at 1.25 kg a.i./ha and Metolachlor at
1.5 kg a.e./ha gave highest plant height, number of leaves, number
of branches, leaf area and leaf dry weight per plant in mulberry.
However, dry matter accumulation of crop was inversely

proportional to the dry matter production of weeds.

Highest leaf yield per hectare was obtained in repeated hand
weeding at harvest of firat and second crop (8354.17 and 8403
kg/ha in first and second crop respectively) followed by Diuron at
1.25 kg a.i./ha (7805.83 and 7938 kg/ha in first and second crop

respectively) and Metolachlor at 1.5 kg a.e./ha (7790 and 7660
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1.25 Kg a.i.’/ha (4293 and 4318.5 kg/ha in first and second crop
respectively) and Oxyfluorfen at 0.12 Kg a.e./ha (4776.5 and
5108.5 kg/ha in first and second crop respectively) recorded lower
leaf yield. But these treatments were superior to unweeded
control (2765 and 2571.5 kg/ha in first and second crop
respectively). Highest weed index was observed in unweeded
control (66.51 and 6%.3%9 % in first and second crop respectively)
followed by Isoproturon at 1.25 a.i./ha (48.6 and 48.56 % in first

and second crop respectively).

The percent 1ncrease in leaf yield over unweeded control
ranged from 0 to 214 percent. Among the different weed control
treatments, repeated hand weeding and Diuron at 1.25 Kg a.i.’/ha
increased the leaf yield by 214 and 195 percent respectively over
the unweeded control (0%) followed by Metolachlor at 1.5 Kg
a.e./ha (189%), Diuron at 1.0 Kg a.i./ha (170%), Metolachlor at

1.25 a.e./ha (161%) and Butachlor at 1.5 Kg a.e./ha (147 %).

The moisture content of mulberry leaf at harvest of first
and second crop was maximum in repeated hand weeding (73.78 and
75.2 % 1in first and second crop respectively) followed by
Metolachlor at 1.5 Kg a.e.’/ha (70.26 and 71.6 % in first and
second crop respectively) and Diuron at 1.25 Kg a.i.’/ha (71.57 and
70.25 % in first and second crop respectively) whereas unweeded
control (59.62 and 55.75 % in first and second crop respectively)

recorded lower leaf moisture content.

Repeated hand weeding, Diuron at 1.25 Kg a.1./ha and

Metolachlor at 1.5 Kg a.e./ha recorded maximum nutrient uptake by



Mulberry crop, whereas, Isoproturon at 1.25 a.i./ha and unweeded

control recorded lowest nutrient uptake by Mulberry crop.

The silkworm larval weight and cocoon and silk quality
characters, viz., cocoon weight, pupal weight, shell weight, shell
percentage, mean filament length, single filament weight, 75
cocoon filament weight were higher in cultural treatments, Diuron
at 1.25 Kg a.i./ha and Metolachlor at 1.5 Kg a.e./ha as compared

to unweeded control and other herbicidal treatments.

Bio-assay experiment was conducted by wusing cucumber as
indicator plant to assess the residual effect of herbicides. The

germination of cucumber was not much affected due to any levels of

herbicides tested on mulberry. Butachlor at 1.5 Kg a.e./ha gave
lowest germination percentage compared to other herbicidal
treatments showing more persistence in soil. With regard to root

and shoot growth, although there was marginal difference, the
different herbicides applied in mulberry did not show their

residual effect on cucumber significantly.

Maximum gross returns were recorded in repeated hand weeding
(Rs.44001/ha) and net returns in Metolachlor at 1.5 Kg a.e./ha
(Rs. 22428.18/ha). The benefit-cost ratio was higher in Diuron
at 1f0 Kg a.1./ha (72.4) followed by Metolachlor at 1.25 Kg (55.7)
and‘~};5 Kg a.e./ha (54.72). Whereas, unweeded control and

Isoproturon at 1.25 Kg a.i./ha recorded lowest gross and net

returns.
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