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INTRODUCTION



imIp QQuciioss

Weed science involves the study and control of the sore
aggressive* troublesome and undesirable plants of the world's
vegetation and it has made a significant contribution to the
science of crop production. Moore (1954) defined weed as
"a plant which Interferes with man's utilisation of land for

a specific purpose*.

Crop growth may bo retarded by competition of associated
woods for the essential growth factors of light, moisture

and plant nutrients, the taller, sturdy or more numerous

~jtho weeds in relation to the crop, the stronger is the

competition. Most of the weeds ays vigorous feeders of
moisture and plant nutrients, and by their aggressive nature
they starve out the crop plants. Shading by weeds results

in stunted ond unhealthy plants which eventually got destroyed.

, Unchecked growth of weeds In association with the crop
results in partial or complete loss of yield. Veuea and
Lamba (1962) reported on estimated loss in yield due to weed
Infestation ranging from 10 to 80 per cent depending on the
crop, taa weed species and the intensity of their infestation,
Smith and Shaw (1966} found infestation of ScMpochloa
species at the rate of one and five plants per square foot
to reduce the yield of rice by 18 and 36 per cent respectively.
Panicker (1961) estimated an annual loss in yield of 11.43

million tons, costing about 1,620 million rupees du® to
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weads la rice* wheat, maisa, jowar, bajro and sugareone in

i India, Sabina and Pathak (1962) reported a loss of 3,700

Billion rupees due to weeds in all crops grown in India,
Shepard and Kahaa (1965) estimated an annual loss of 5,116
million dollars from weed infestation in United States.  Hence,

the importance of weed control need hardly be emphasised.

As man took up agriculture in the primitive world, the
early attempt on crop production must have been associated with
weeding, first perhaps by pulling out to prepara the seed bed,
later by cutting or hoeing or cultivation with primitive
implements.  So, weed control or elimination of a plant out of
place is as old as agriculture. Ehio has ever remained with

hfe and has become a dominant factor in modem crop production.

She realisation that weods compete with crops load to the
evolution of various weed control techniques, Use of hand
tools and implements, special practices like flooding, mulching
and flaming and use of insects and fungi are some of the weed
control methods that followed. Shough efficient, these methods
were laborious, time consuming and not easy to adopt in large
ferae. Search for easier, efficient end more practicable
methods continued, which lead to the discovery of wed Kkilling

property of some chemicals.

Chemical method of Killing weeds began nearly seventy years
ago, when Bonnet in fronee showed in 1896, that a solution of
copper sulphate would kill charlock plants growing with cereals.
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Bollsy (1908) from Kortb Dakota reposted successful weed control
In whoat using tebla salt, iron sulphate, copper sulphate and
sodium srssnlia, Pokomy (1941) in United States reported
synthesis of 2,4-0 and SlimerKon and Hltchehoek (1942) reported
the crowta regulator property of 2,4-D. Martha sad Mitehel
(1944) established selectivity of 2,4-B by controlling dandelion,
plantain and other broad leaved weeds from a blue grass lawn,
Hamer and Suko (1944) described successful field trials of
2,4-B aa a herbicide, Sempleran (1945) established tho
pre-emerssnae principle of soil treatment for selective waodj

control,

Desearch during the past four decades has lead to the
development of a variety of chemicals and now techniques for
the control of weeds. Fast of these chemicals were non-
poisonous, easy to handle, highly selective In their action
sod were needed only 3® small quantities to kill a wide rangeJ
of weeds. Ohemieal wed control can b© adopted even in time
and situations wvshie'n present difficulties to mechanical weeding.
Shis method is easier, less time consuming and less eostly
than weeding by manual labour, Large number of selective
herbicides developed in the past decade could solve specific
wood problem in different crops, fhsrefore, to use the
technique of selective weed control in crop® on® must know tho
crop in which it can be used tile weeds that will bo destroyed
and above all the minimum dose that should be ouplied to obtain

the maximum kill of woods with least or no injury to the crop.



Chamberlain et al. (1967) hove found that a rat© of four
pounds active ingredient of atraaine has significantly reduced
sorghum yield on a six inches tall crop wbila one and two pounds
rates had no effect. Similarly yields an a one and three
incase tall sosghur &as affected by applications of atraaine
from one to four pounds whereas a 12 inches tall sorghum was
not affected by applications up to four pounds per acre. Xo
be successful in selective weed control it is essential to
determine the best herbicide and best tiros of application for
each crop under different situations of soil, disrate and

cultivatior* sraetiees.

Some of tho ho'SMeldeo dove?oped recently such as atraaine
and sitsaalne by Gelgy Basle (1959) and ramrod by Monsanto
chemicals, Missouri (1]*6&) are reported to bo selectiv©O In
®siS0, soyghuas and loguroB with good hsrbicidol property.
Kristas© Iao.,sfijfiu (1951), Anon, (1959)* Vesma (1963) and
Bod..ids (1965} have all reported significant increases in groin
yield of sorghum due to adoption of various methods of wood
central* But efficiently of the latest chemicals as a
selective herbicide m sorghum under Coimbatore conditions has

not b&m studied.

Sorghum is m important grain crop of Madras, Maharashtra,
Gujarat, Madhya Psradesh and Ha™asthan. @ As a fodder crop, it
Is grot® practically in all ports of India. XhO crop occupies
an area of 18 million hectare® with a total production of 8.9k

million tonnes of groin (Bacords and Statistics, 1967).



It woo felt that an efficient, cheap and labour savins method
of weed control, if available for sorghum, could boost up th®
production of this crop. _Hence, the study was undertaken to
develop such a method of V\eled control for sorghum with the

following objects.

t. To choose an efficient selective herbicide for weed

control in sorghum ond to study its effects on the crop.

2. To corpsre the efficiency and sceneries of horbicidcs

with the local practico of hosing and weeding.

3. To estimate the relationship between weed growth and |
i
crop yield.

4. To study whether interoultivatioa could be dispensed

with by tSie use of selective herbicides in soi'gbum and

3. To investigate the after effects of herbicide

application.
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Control of weeds In agricultural crops assured considerable
importance in view of the need to enhance production of food,
fibre and fodder. Seeds are observed to cause tremendous loss
in a silent and unnoticed wanner. In many eases the loss due
to the weeds has been estimated to be as high os 70 to 80 per

/cent (Vesrs at£l», 1958).

To sorghum, Krishna Pao 8t al. (1951) observed that ucdor
dry land conditions, weed control by spraying fomoxone
increased the yield by 83 per cent. From a wood control
experiment at Bonsbay it was reported that inercne® in yields
ranged from 84.2 to 336,7 per cent over control by adopting
different methods of wood control (Anon., 1958). Chackravarthy
(1961) based on the results of an experiment to study the
effect of wood control offi sorghum concluded that cultural
methods of weeding showed the highest yield of 748 pounds per
acre. Hathur (1961) reported that wood control on sorghum
resulted in yield increases ranging from 103 to 187 per cent
over control. Pafford and Harvey (1967) found that severs
competition of pig weed 5s irrigated sorghum reduced the yield
from 4696 pounds in the weed free plot to 794 pounds per acre

in the infested plot.

Asyeetey and Khan (1966) in rice,, Poignant jgl. (1965)
| in wheat, I'athur (1961) in bajra, Vengria (1967?) in maize and
A Purss and Adlakar (1961) in sugarcane reported increases in

yield fro® wood control,



X1. JBSWECS OF '«©SOS OH CHOP GWWBI, Phi'tt CHAfACZEFS A® CROP
X3SHJS,

0) J<Ef£ectEj>IW{ a-iaa-jam-itBatt™ Plants growing thickl
together in an area aro influenced la their growth by the
p3300" on of acijocont plants by limiting spoca, moisture and
nutrients and in boko Oases by toxicity, Zhio nay result in
dwarfing, starving;, wilting and actual dxyine out of the leas

successful plants,

fadulingam and 'Feafcetanarayan {1932) describing Ifcianthawp
portelacactruE, a ocomwoa wad of toe dry and gajtteolsnd remarked
that on account of its gregarious nature and prostrate habit
it 0o bad in cultivated fields that the growth of any
[ crop wes* almost impossible. King (1900) sold that tho rats ot
which cartain species of weeds grew in height aa well as in
leaf area, frequently enabled the* to surpass tho growth of
crop plants end eventually to crowd them out altogether.  Zhoa,
competition for space involves occupying apscos around or very
near to tho crop plant, Shis ray bp achieved by one plant,
lor email numbers of plants of great olao and rapid growth rata
or it may bo Achieved by very largo ntsrbsrs of plants possessing

either moderate or rapid rotes of growth.

Zho moat serious factor limiting crop growth is competition
1fram weeds for nutrients and moiaturo.  Collotal jgc al. (191S)
stated that the upper three inehea soil whore the =Broods wore
permitted to grow contained only 81*6 pounds of nitrates while

a comporablo oaraa with three inches mulch contained 433,3 pounds



of nitrates per acre. Asana (1951) found that unchecked weed
growth in wheat removed as much as 17 pounds of nitrogen from
sn acre resulting in poor wheat ylolds. Kapoor (19&G) found
that pholi depleted the soil of nearly Go pounds of nitrogen
per aero* fllare and Kumar (1962) from a weed control
oxperlmant observed that at six inches soli depth the moisture
in an unweoded plot was 2.5 per cent os against four per cent
in the weeded plot. She difference was significant and was

maintained throughout the crop growth period.

Mdlioefc (193?) reported instance® of influence® of higher
plants upon on© another which cannot be attributed to competition
for water, nutrients or space. Oswald (1917) found that heavy
growth of quads grass (Affyepyren reoono) reduced the germination
end growth of rape (Bmmim sma.snd Brassica rrna) and
termed ¢Phytotexins* for the chemical substances involves in
exhibiting saeh effects* (19h8} used the tor®
Helitosicity* for ouch mutual Influence. Mostin and
Radsmacjher 11965 stated that for such mutual effects for tiiieh
products of plant rotgboliam might be hold responsible, the

term loUelopothy* has been used.

Mhrtis and Badenachor (1960) from investigations on mutual
influence found that potato and flax were strongly depressed
when grot® together with Polmi*® uarsicarla. Holm (1965)
studying mutual toxicity of plants reported that soma plants
such as Artemlsa sp. and Salvia leucophyHa wore able to produce

zones of inhibition ©steading upto 90 centimeters beyond the



shrub canopy, dua to volatile inhibitors evolved from the
leaves.  Similarly, root exudates of Polygonum nenaulvonicuw
cultivated on sterile floating pads of plastic foam hava
completely inhibited the growth of tomato root tips.
Schreibar and Williams (1967) studying the toxicity of the
roots of SetaviB fabaril and Smtww<a glauca found that they
Inhibited the root growth of maize.

~ b) Influence of weeds, on. olont cfanroctnra: WcHoatie and
Tildenloy (193/%) reported reduction on number of heads per
plant in theatf Blackman and Tarplaman (1938) found that th®
size of spike was reduced in barley and Bondean and Bucholtz
(1964) observed height reduction end delayed tassoling in

raaizs due to weed competition.

3uricid0 and tfleks (1965) frot a stellar experiment
reported that weedy check eignifieantly reduced plant
establishment, seed woight per head and plant height while
100-ssod wlgat was not affected. Lapchenkov (1966) from
trials on fodder sorghum using herbicides found that weed

control raised the yields of fresh material.

Pafford and Harvey (1967) studying the effect of pig
weed on irrigated sorghum by growing various densities of pig
weed in between sorghum rows found that the grain yield of all
treatments containing weed was significantly lower than that
in tho weed froa chock.  Sorghum stover yields generally

decreased as the pig weed density increased. Wiose (1967)



10

studying competition anong weeds and sarghm fey estimating the
weight of foliage per plant found that sorghum grown with
sorghuns produced 2,2 grams of foliage, soiglujn witn tumble
gimm produced 3.3 grams of foliage por plant while with tom

it was only 1.6 gwms per plant.

A e> between ..weed growth end nv~A yleldt
Hobineon (1919) studying the effect of annual tXCeds on oatn,
wheat and flax yields, reported that a moderate infestation of
annual weeds caused significant reduction in all tho crops.

In meat Mese and Davis (1962) obtained a correlation
coefficient of -0.77 between the weight of tansy mustard infesting
winter wheat and total dry matter of wheat and of -0.73 between
tiio weight of tensy mustard and wheat yield3. Bell and
Ualowa™a (1966) studying th® ©Offoet of wild oats competition

in cereals reported that the presence of five ond 65 wild oats
por square yard reduced grain yields of wheat by 2.7 and 21.3

per cent and in barley by six and 20 per cent respectively.

Dunham (1961) reported that a heavy infestation of
airaranthus and ehenopodlum reduced yields of soyabean by more
than half and maize by 20 bushels per acre. Powson (1961)
found that the infestation of one noogoorabur per square yard
reduced groundnut yields by 16 per cent. filetO (1965) observed
that weed competition in the first 10 days reduced the yield
of potato by 10 per cent, in maiao 50 por cent and in beans by

90 per cent.
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Horowitz and Kletter (1963) concluded from a weed control
experiment on irrigated soighum that the weed infestation reduced
grain yields of unheeded plots of about 40 per cent. Wiese
£1 al« (197M) from a long term experiment on dry land and
irrigated sorghum noticed that the weed growth resulted in

yield reductions from eight to 41 per cent.

Burnside el al. {1964) observed from a weed control
experiment on dry land sorghum that the average yields Indicated
a loss of on© bushel of grain for every 50 pounds of weeds
present in on acre. Burnsideand Wicks (1965) from another
experiment on dry land sorghum reported that sorghum yields
estimated wore negatively correlated with weed yields.
Correlation between straw yield and weed growth could not be

traced*
IN. SELECTIVE WESD QCEJTHOL 2H SOROHHt*

Weed control in cereal crops using selective herbicides
is successfully practised in recent times. This review
©numerates the available results on the uoe of selective
herbicides such as 2,4-D* atraaine and ramrod in relation to

different methods of application for wood control in sorghum.

® 2.4-Pi Krishna Rao (1951) observed under dry
land conditions that one spraying of 2,4«<0 on ono month old
sorghum killed tho weeds. Boner Raj jdc *al* (195&) reported
Foamoxone, Coronoxe and Altacid most offectice for controlling

dicot woods. Rehudkar (1959) could completely control annual
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grasses and dicot weeds by pro-esrorgonce opollcstion of 0.2
per cent aqueus solution of 2,1-D. In the co-ordinated weed
control ccheme, Bagpur (Report 1955-60) a combination treatment
of 2,4-Q pre-energoncQ and peet-emergcnce at 1.5* pounds per
acre followed by cultural method proved to be effective in
controlling weeds. From tho results of experiments at Bomrbay
for two years it was observed that good control of weeds were
obtained with pre-emergence and post-emergence application of
at 1*5 and eae pound respectively (Anon., 1959).
Bicfcens jji. (1967), McCormic (1967) and Oossot and Holan
(1967) have recommended post-cmergonoe application of 2,4-D
anine at 0.5 pound per acre for brood leaved weed control in

sorghum.

Albert (1961) reported excellent control of broad leaved
weeds from 2,4-8 one pound per acre whoa sorghum was six and
12 inches toll and fro® prs-eaesgGnce application of atraaine
at one to 1,6 pounds per acre without injusy to scrghum.
Phillips (1984) obeervod that use of propasiaa or atrosine
pre-ciergenea or noreo pre-gnorgence followed by 2,4-D post-
erergon<c gave season long control of weeds. Palvre Bapaigro
and Regnon (1965) reported that atrasiae, 2,4~B owing or a
combination of both wore well tolerated by sorghum at four to

five leaf stage.

Ineffectiveness of 2,4-B for selective weed control in

sorghum have also been observed in some situations. Horowitz

¢ The doses mentioned in this review refors to active
ingredient of tho chemical.
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and "Metter {1963) from trials on irrigates sosghm -with
atraaine, propoatoe* prftratryno and 2,i-B at different doses
and methods t£ application concluded that atraaine one kilogram
per hectare pro-esorgence with or without incorporation showed
considerable promise than the atandsad 2,i,-9. Wiese ot al.
(196fc) found toot 2,h~q at 0.5 pound per acre applied to 10
Inches toll sorghum caused lo5«s? and daprensed yields.

Kukodi (1965) from a ten yearn trial on sorghum reported 2,t-D
was lea® suitable because of the short duration of its action.
Lopehsnkov (1966) from o trial with sodium, amino and eater
formulations of 2»W), simaalno and atrasino stated that pre-
sowing applications of steaaine and atrasino were the best

treatments.

b) Atra-Sip.o! Smith (1963) found from prc-eneTSence trial

in aoighum that slmasloe, otraslne and propasine at 2,5 pounds

pox' acre gave excellent weed control. Raehi and Oupta {1961)

from pra-emoigenee trial with several herbicides concluded that
atresia®© was vary effective in controlling dieot weeds at rates

so lew as one pound per acre, Sovey £t (196%) found that
atraaine pre-emorgonco at two pounds per acre wan moro effective
than coAA and 1.C .B.C.

Anderson (1961) rsported atrssino at two pounds per acre
early poart-emexgeece gave excellent control of grass and broad
leaved weeds. Burnside and 'licks (196is) found that atraaine
pre-emergenco at two and four pounds per aero most effective on
nOB-cultivated plots giving yields oquavalent to hand weeded
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plots. Philips (19C5) reported that atjsacino at three pounds
per acre gave excellent control of weds. Bodade (1965) from
a trial with trassiaea, randox-T, dalapon and 2,fc-B found that
atrasino at 0.85 and 1.7 kilogram per hectare was the best

among all treatments.

Phillips (1964) applied atrszina at three pounds per aero
to wheat subbias shortly after harvest and was able to raise
a normal weed free crop of sorghum in the following year.
Horowitz (1964) reported spraying the atresias or propasina at
1.5 kilogram per hectare to the winter fallow effected good

control of weeds in the succeeding sorghum upto harvest.

.trie (1962) reported 95 to 100 per cent control of O dense
infestation of Schtnoehloa erusralli by strazine at four pounds
per sera applied to sorghum at the threa leaf stage. Faivre
Oupaigre (1963) from pre-emergence and post-emergence trials
with slraazine and atrasine concluded that atrasine at two
kilograms por hectare is more safe at the three leaf stage.
Phillips and Boss (1965) from a trial on ten grain sorghum hybrids
found that afrazino three pounds applied post-emergenco on three

to five Inches tall sorghum gave excellent control of weeds.

Chamberlain s£. &L.. (1967?) studying the effect of different
rates of atrazine at different stages of growth concluded that
a significant increase in yield over hand weeded check was
obtained when atrazina was applied at the rate of one pound
par acre on six inches toll sorghum. tfmiaws ™ g~. (1967)

from pre plant, pre-emergence and post-emergence application
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of atrazine, propazine and G.S.i;>260 ooneladed that for
poet.,emergence application of atrazine at one and 1.5 pound

per acre was eofss and effective at the sis Inches stage.

Burnside at el. (196t) found that a combinatlon of
tillage, narrow row spacing and prc-emergcnce application of
atrsaine at one pound per acre gave more dependable weed
control. Stickler and Anderson (1961) studying the effect of
various doses of trtazines on 20 and 10 Inches rows concluded
that atrazine at 0.5 pounds per acre applied pre-aaergonee or
early post-emergence in conjunction with narrow row spaeings

will provide adequate season long control of weeds.

For weed control ia sorghum Gosaet and felan (1967)
recomrondod prs-emorgsncs application of atrazine at two pounds
per acre. lewis and Worahop! (1966), Heater and harold (1967),
Miller asd Hogan (1967), Herron and Philips (1967) and Greer
(196?) have recowsandad early post-emarsenee application of

atraains at the rate of two to tlirse pounds per acre.

c) Ramrod8 Stroube (1967) observed that ramrod has given
excellent control of annual grasses and fair to good control of
broad leaf weeds in corn. McKio ££ ,al. (1967) observed
herbleidal property of rawed in legumes. However, Burnside
and Robison (1967) from a herbicide trial conducted on sorghum
in 27 locations reported that ramrod showed the least control

of weeds.
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1V. JGPXXClI OF HEraiCSIIS CSI M'S CROP TsBBN APPUISD TOR WEBD CfflIPOL

The selectivity of herbicides on the crop is evaluated by
testing and trial under varied situations, Such investigations
have brought to light selectivity of several herbicides en
different crops under different tfases, rates and methods of
application. But cartDin cases of crop injury and stimulation
of growth attributes of tho crop has also boon reported by
several workers, which nay help to avoid such injury to crop
ond to arrive at o safe range of selectivity for different crops.
Some of tho reported instances of direct effect of herbicides

on the crop aro reviewed.

Fischer £& al. (1966) found that if plumule of rice emerged
through soil treated with ordww the stand and vigour of the
crop wa® adversely affected. Frelsen (1965) reported that
picloram applied to wheat later then the six leaf stag® reduced
wheat yields. Uubrowin and dull (1966) stated that cyproKlda
spray was selective m melee when prevented from contact with
tao upper portion of the plant. Kulkamy (1959) treated seta
of sugarcane with 2,1-3 and obtained bottor gorrinstion and

viccuroun shoot.

Ralsudtor (1959) fror pro-omergoneo application of 2,4-0
at 0.2 per cent to sorghum observed significant reduction of
plant height and to some eg:tent leaf number.  Albert (1961)
reported that sorgho* did not tolerate pra-erorgence application
of SPSC, iJaptalas ond 2,4-DgP at rates normally sufficient to

give weed control. SImaaiCG at one to 1.6 pounds rate injured
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Bojghua. Aria {1962) observed slight temporary growth check
and chlorosis of sorghum following a pre-emergence application

of proposing at four pounds per acre.

Phillips and Ross (1962) found that flowering of 8 crop
treated with propazine pro—-srr,once or atroain© post-cmergencs
was advanced by a few days and plant height slightly exceeded
those of the cultivated controls. In another trial on 60
strains of sorghum with propazine 8t sis pounds end atraztaa
at three pounds per acre p:re-®<rergence’ caused sever© stunting
and reduction of stood respectively. Burr;side jgi al. (196&)
reported that atrazine apalieatlon increased the number of
heads per plant weight of individual heads and yield co-pasad
with untreated controls, but resulted in decrease in the
yield of fresh materiel, plant density and bushel weight.
Wiese aS. al. (1964) reported that when 2,4-3 was applied at
0.5 pounds per acre to 10 inches taU sorghum it caused injury

and depressed grain yields. 0

Bodade (1965) reposted teat simazine and 2,4-0 depressed
plant height and 2,4-3 and dalapon resulted in injury to sorgho®.
Burnside and Wicks £1965) from an experiment with herbicides and
cultural practices observed that GOAA plus TGBC treatment reduced
plant height and significantly reduced germination of sorghum
seed below hand weeded control. Khusns et si. (1966) studying
tho effect of soil applied atrazine on growth of sorghum observed
significant difference in dry matter production on tho 30th day

after sowing, but at ear emergence the differences were not
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significant. 3ciffaro and Saatsteosin (1966) studying the
response of sorghum to post-emorgonea application of paraquat
found that tho 13 varieties tostod nntwad various degree® of
loaf and sheath bum, but none showed a significant reduction

in yield when the plants were taller than six inches.

Chs»foerlain £& al. (1967) observed that ratea of half#
ona and two pounds atrassino sprayed on one, three and six
inchos tall sorghum grown on a lea® sond showed yield reductions
at all tho three stages of growth. In another trial when
one, two and four pounds per acre rate we applied on one,
three, six and 12 inches toll sorghum tho one and three inches
tall corfiluc showed significant yield reductions. williara
£& al. (1967) reported that pre-epeigenee application of
propasine and 3.8,14260 caused only light crop injury whereas
3.8,13528 caused 38 per cent reduction in stand and 3.8.14253
caused 69 per cent reduction of stand with moderate injury.
In another trial with atrssins at 0.5 and 1.5 pounds applied
pre-plant caused 10, 20 and 30 par cant injury respectively
ovor trie check.  Qcoxge lit hi* (1967) investigating the effect
of post-emergence application of atrassine at 2.7 kilogram per
hectare on five varieties of sorghum found that the height of
sorghum was significantly increased ovor the cultivated control,
none of the other characters studied showed significant
difference.
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V, BOLE Of ISTEFCBIffiOIC

Earlier concept ea cultivation was that It conserved ©oil
moisture, King (190V) emphasised tho necessity of maintainlog
a dust truleh for controlling moisturo logo, Ifae report of
Bureau of Plant Industry (1913) of the Cnltad States Department
of Agriculture, based on 125 osperls.ants with mala® over 20
states stated that vjaad free plots produced 95.1 per east as
much fodder and 99.12 por cent as much grain as the cultivated
ones. Call and Sewoll (1917) concluded from their field
experiments on cultivation in relation to soil moisture that
cultivation other than for the control of woods is of Ilttlo
value, Velhmeyer (1927) studied tho loss of water througn
evaporation under a wide range of conditions and found that
dust mulch did nest produce significant conservation of soil

moisture.

Baver (1958) indicated that the flow of water in soil It
very slow at moisture conotents below the field capacity and
stated that tho use of herbicides for wood control has
eliminated tho Baceeslty for cultivation under many situations.
Cttougule and chare (1561) studying tao effect of intsrculture
and weeding on the yield of rainfed cotton, observed that tho
yield of cotton to tho weeded plot and weeded and totercultlvated
plot was significantly superior to interculture alone.

Chaugule end Khuspe (1962) absolved bo difference in yield of
groundnut between hand weeded and totercultlvated plots.



Verma and Bharadwaj (1963) reported superiority of band
weeding over hoeing in cotton. Burnside and Wicks {196**)
studying the offsets of cultivations, hand weeding and
herbicldal control of weeds on dryland sorghum, concluded that
on soil types where weeds were controlled by hand weeding or
herbicides cultivations ware neither advantageous nor necessary.
Kromer (1965) reported spraying potato ridges with an effective
herbicide nissturo, obviates the need for poat>"e".e:f?'enee
cultivation without adversely affecting the yield or starch

content of the tuber,

V1. CULTURAL iffiD CHiiSliejlL HffiwOTS OF WEED QOOTROL It? ABLATIO!™
TO CROP HELD

Subba Rao and Agarwall (1966) fro* a trial with ste* F~3U
on goira-paddy reported that rice yield under herbieido
ireafcp'sit was wueh higher than in hand weeding. Ningh and
iorer (1966) frow a two ysars trial on wheat concluded that
on an average yields were higher with cherieal method of
weeding than with hand weeding. iathur and Singh (1965)
reported that weed control with eivasine resulted in higher

crop yields than that obtained on cultivated controls.

Uhackravarthi (1961) and Mathur (1961) observed fro* wood
control etperironte on sorghum that a combination of 2,h-'O
application along with cultural controls rosulted inthe highest
net profits tnough wood control by sltner methods were

satisfactory, Braseeco (1962) reported that weod control
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t*ith staazlne or atraaine increased sorghuw yield3 by 16 per
esnt over plots in which weeds ware controlled by hoeing,
Fodder yields of sorghum was also higher in the chemically
eciitrolled plots. Veina and Sharadwaj (1963) reviewing weed
control experiments conducted at Bombay concluded that a
combination of pre and post-emergence application of 2,It-3
along with one hand wooding in between has siven the highest

yields and net profit.

” Burnside and Wicks (1964) studying tho effects of
cultivations* hand wooding and herbieidal control on dryland
sorghum found that treatments of atrasIn® and propazin®
increased grain yields above those of cultivated plots and
atraaine resulted in yields ©quavalsnt to hand wooded plots.
Velse and Burnside (1965) reported that pre-emergence
application of atrasino or proposing to sojghuss followed by
one cultivation resulted in higher groin yields than tnose

from untreated plots receiving four cultivations,

Phillips and Boss (1965) comparing tho effects of
prc-ereesgone®© application of propazins,post-eraigenee
application of otrszine ond mechanical cultivation on ten
groin sorghum hybrids found that the herbicide treatments
gave significantly Higher yields than mechanical cultivations.
Operate at ol. (1967) investigating the effect of post-emergance
application of atraaine on five varieties of grain sorghum
found no sigoifleant difference in grain yield between

barbieids treated and tho cultivated control.



22
VII, P&3DUAL CFFSCTS

a) tiaxSlicMS residue in olantas Mrle (1962) from a weed
control experiment on sorghum using otrasine ond propazin®
applied to the soil boi'oro sowing at the rate of four pounds
por sore, reported slight hefhleldal residua® is grain somplsa
of cor/thu--, Colly and Harris (1966) studying the effect of
atraaine with labelled chemicals applied to roiao at the rate

of two pounds per acre found no unaltered residue in raise,

Seigy (1966) reposted that in United Sinffdo™, Switaesland
and Salted States, spectrophotorstrie determinations mode over
several yoars on fruits from crops treated with simazise at
the rscermendcd dose of one to five pounds par sera applied
for weed control showed no detectable roElduos of aln-ozins.
George jjj, al* (1967) in an experiment with five varieties of
grain sorghum treated with post-emeisancs application of
atraaine ot 2,7 kilogram por hectare found no significant
difference in the protein content, soluble and total
carbohydrates of groin samples between tho treated and

untreated group,

b) Effect of herbicide soram.jan M43blUty-J?.f--g"Nilium.
sandsi Burnsido and Wicks £1965) studying tha effects of
herbicides and cultivation on dryland sorghum, reported that
there woe no significant difference in sorghum gemination
between voedy ond naiad weeded treatments, jVong herbicides
highor rotes of OGOAA plus SCBC significantly reduced soishuai

gemination below hand weeded and several hortoieids treated
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plots. George al* 41967) studying tae effects of post-
emcrgonce application of atraaine at 2.7 kilograre per hectare
on grain aosghum found that the germination percentage or
percentage of aaod set did not differ between the treated and

eontrol group.

c) pffeet of herbicide sprava on dormaocv Of weod gesda!
High initial dormancy in many species of weeds have bean
rsportod by Harper (1960), Schonbecfe (1965)» Ghabrolin (1969)
and Cnancallor (1965), Aborg (1956) reported that when
certain weeds are sprayed with harmone weed killers the seeds
produced are nondormant,  Shurston (1960) stated that this
should be investigated further both for its value in weed
control awl for the light it might thrown on the mechanism

of dormancy.

d) Offset of herbicide residue in soil on succeeding crop:
t'Inokova 11963) from laboratory and field experiments reported
that 2,4-D was rapidly loachod from soil. IIn (1965)
reported that in sterile soil the rata of decomposition of

2,k~0 increased as the hu-na content increased.

lvey and Andrews (1965) studying the leachebility of
norbicldos in soil columns concluded that atrosine was readily
leached in 1lcuter soils than in heavy soils. SiUka and
Davis (1966) studied the dissipation of atraaine from soil by
com, sorghum and Johnson grass and concluded that In all eases

atraaine persisted one month longer in the fallow plot.



Si,
It is suggested tnot in addition to direct uptake by crop,
changes In maierebial population associated with crops right
iwvc caused degradation. f'’cOoswio and UlltboM {V)C6)
studying the decomposition of atrazine reported that tho
decomposition of atrazine approximately doubled with each
10° rise of temperature opto 30° centigrade and paralleled

organic matter decomposition.

loaovatakaya (1963) found that cotton sown in summer
after harvesting meiao treated with sitrssioe and atrazine at
three kilogram per hectr.ro suffered slight reduetlona in
yield. Smniy (1961) observed that residue fro® atrazine
applied to grain raiao delayed the development of succeeding
cereal sropE. Lyubenov (1965) reported that strssfno applied
at three kilograws per aactore in the previous year was
toxic to wheat in dry year when pre-sowing tillage was only

to a depth of six to eight centimetres.

Sotp@ £i al. {1964} fros an experiment found that wheat
and pass sown os plots previously orontod with ntrnzino at
three pounds per acre ahoued no injury while sunflower was
severely affected. Peters (1966) in a long tesm experiment
to study the tolerability of oats-lueerae mixture following
raise after one, two or three years of using herbicide in
conjunction with continuous woize observed no injury where
atrasino treatment of Balsa was limited to two pounds per
acre as pro-emorgence evety year. A rate of four pounds

pre-sowing applied to maize Injured oats and lucerne.
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Eosovac (196J) found that application of atrazin© to malse
was not completely Inactivated during the w6lse goason but
tho amounts detectable by biosssay was net hawful to -winter
mheat.

Lap*a and Verraa (1S&) studying the influence of high
rotes of different herbicides on succeeding wheat reported
that application of dalopon, sinQsino and orainotrasoXe had
not affected germination, hoigat, ear longth, grain yield
per plant and 1000-groin -Height of winter wheat sewn eight
to 10 week© after treatment but grain yield and straw yield
was increased by 157 and 37 per cent respectively over the
control. Buka (1966) studied the residual effects of
herbicide applied to moise by drilling whoat in the raise
plots and found that atraaine, siraslns and 2,453 at 1,5
to three kilogram pgr hectare did not adversely affect growth.
Haalultina ai. 2I. (1966J observed similar results on the
following yoors crop of carrot, boat, cabbage and tomatoes
when the rate of application was 1.5 kilograms. Stroube
(1967! reposted similar observation on oats, wheat and
soybean following atrazino treated com at the roto of two

pounds per acre,
Nil. ascoHekics 0* T&J® COBIPOL O T LiiiRAIXGHIdS

Vachani jjJ,- (1963! investigating the economics of weed
eontrol in rice found that JSHi treatment was O practicable

alternative to tsoehanical raans of weed control. Man! £& al.
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(196?) from a weed control trial on wheat using 2,4-0 sodium
salt and culture, methods eoneluded that the chemical method

of weeding was cheaper than manual weeding with kurupi.

Dicker (1964) stated,in quoted examples returns on
eutley incurred for weed control measures ranged from 29 to

1000 por cent.

Hathur <1961) comparing tho ecoaepiea of different weed
control methods adopted on eorghum at Sawaimodhopur farm
reported a meximum net profit of rupees 169 per acre over
control for post-emorgenco application of 2,1-D twice while
tho corresponding figure for loeal method of weeding was
rupees 77 and for combination of loeal method of weeding with

pre ond post-emergence application of 2>fcD it was rupees 100.

Chaciswsrthl (1961) studying the economics of weed
control on sorghum, reported a net profit of rupees 16.32 per
sere for cultural method of weeding and rupees 6.S7 for
weeding with 2,4-B.  Vewsa (1963) reported a nmexinum net
profit of rupees 66.56 per acre for hoeing end weeding and
rupees 49.41 for poet-emergence application of 2,4-D by

controlling weeds on ralnfed sorghum.

Vortta and Bharadwsj (1963) reviewing tho weed control
experiments of Bonbay State on eorghusi, reported profits from
2,4-B applications, but the neximum net profit was obtained

from a combination of cultural and chemical methods of weeding.



MATERIALS AND METHODS



MHIIRIALS ABD METHS

The experiment was laid out to study th® possibility of
weed control in sorghum with selective horfelcidea and to compare
the efficiency of herbicides with the conventional cultural
methods.  She effect of weed control methods on plant
characters and the correlation batwaaa wGod growth and crop
yield was also tested, The effects of iatereultlvation on
crop growth and yield wore investigated and the economies of

weed control by different methods worked out*
\

HATRIALS

1, Fioldi Shis oxpsrteeat was laid out in Field Ho.3
of new orsa of the Central Farr, Agricultural College end
Research Institute, Coimbatore. tho study was carried out In
the year 1967* during the South West Honaean season from
August to December. Ho herbicide or ironurial trial was
conducted in this field during tno laat five year® and

therefore* the residual effect ray bo considered to be nil.

2. Soilt Tho soil was a fairly fortllo well drained
radium black belonging to the Perlanalekonpalayar silty clay
loam*  She mechanical and ehsrlcnl analyses of the soil wore
conducted before laying out the trial and the soil had tho
following composition.
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i.'scPlgal gMtetig. (si* dry basis)s

Coarae sand 17.093 per cent
Kins aand 19.635 7
Silt 29.020

Clay 31.820 ff
Acid solubles 2.432 n

Chf-inteal analysis (woleture free basis)

Moisture 5.180 per e""*
Total nitrogen 0.078

Total phosphoric acid (P2Cp) 0.092

total potash (KgO) 0.626

Li"?® (CR0) 3.090

Magnesia (HgO) 0.748 »

pH 8.00

EC 1.1 ri,lli'--hos/Gm

3. Cram The variety SU3 eorgtuxr evolved at Eoilpatti
by hybridisation of the popular grain variety Co.1 with the
foddor variety K-1 (irringu eholas) was selected for!the study.
The crop duration is about 125 days and It yields foddor of
good quality and hence is a foddor-eatr-grain variety! The

seeds gave an average of 84 per cent germination.

4. Manures;; A uniform basal dressing of well rotten
fans yard manure at the rate of 12.5 tonnes por hectare followed
by 44.8 kilograms nitrogen in the foara of ass-cmiias sulphate
and 22.4 kilograms phosphoric acid per hectare in thl form of



super phosphate were epplled end incorporated.

5. Weed control: fwo cultural methods of weed control

were compered with seven herbicidal methods.
a.g,?AKR2,

i) Hoeing ond weeding twice with hand hoe: She most
com-on method of weeding adopted in the locality is hand hoeing,
a light digging with hand hoe which uproots and cuts_the weeds.
The uprooted weeds wore collected and removed from ttlue field,

thus, th© soil gets a light intercultivation along with weeding.

ii) Hand nulling of weeds twice: fill weeds in the plot
were pulled out by hand and removed leaving the soil undisturbed
and wood free. Jhe treatment was included to study the
offset of interculture on sorghum, under the existing soil and

climatic conditions of the locality.
3. tejfeliaidal

Two new selective herbicides namely atr02ine ond ramrod

were triad along with 2,1-Q, the common selective herbicide.

1) ismloas I'ho active ingredient is 2wehloro~itcethylatino—
6risopropylarfiino-9»trlaaine. She herbicide was developed by
J.E.Qeigy S.A.Basis, Switzerland. Puro chemical is vary
little soluble in water, stable, non-flao-eble and h”~ »»”«"

oral toxicity.
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The herbicide is absorbed by tho plants through the roots
and leaves. She seedlings and older plants are also
susceptible. It inhibits photosynthesis idilch results in the
mortality of tha plants. She chemical is metabolised by
certain plants such as sorghura, iraiae, otc. and so It acts as
a selective herbicide when used in such crops. atrazine is

suitable for pre-emergence and post-®re*senco applications.

A formulation containing 50 par cent active ingredient in
the form of a wsttabl® powder supplied by Keaars. Tata-Fison
°and Company, Bombay was used.

ii) Bdrcrod-658 The active Ingredient is P-chloro-K-
iaopropylacotanilida. It is a product recently developed by
Monsanto Agricultural Division, St.Louis, Missouri, U.S.A.
lhe eh leal is intended as a prc-es-ergence herbicide which
controls many grasses and broad leaved woods, effective on a
variety of soils and persists up to eight weeks. ItI is
reported to be extremely selective for pre-emetgancel weed

control in vaise.

The formulation used was a wettable powder containing
65 per cent active ingradlent, supplied by Messrs. Monsanto

Chemicals of India, Madras.

iil) a.A-Diciilorouhapoxvacetlic acldl Tbio synthetic
growth regulator propared by Pokomy in 1911 is being widely
used as a aolective herbicide in cereal crops. It jis readily
absorbed both through tho root and shoot.  Bleotyladonus
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plants and seedling grasses are susceptible to its action.
In susceptible plants 2,4-U accumulates in toxic levels in
regions of active trotobolism and indues cell division,
enlargement, growth, aberrations, disorganisation of vascular
tissues, abnormal metabolism and in extreme cases death.

She helllleido is used for pre-emergence and pestreressence

applications.

Blsdox-A, a most selective water soluble formulation of
2,t-D containing 80 per cent acid equivalent sodium salt

supplied by Messrs. Burma-Shell end Company, Madras was used
in this trial.

taiHODS

1. dxparir-ontnl dnslrn and lav out; Since the study was
1
for the comparison of 10 treatments, the randomised block design
was found to be most suitable (Pans© and Sukhatrae, 1957).

She plan of the lay out adopted is given in Figure No.1 and
tho details ar® furnished below:

Bandomised block

Hurmber of treatments Ten
Humber of replications Three
Size of plot (Gross) 9. IMt metres x 8.839

metres

Size of plot (Hot) 7.3hU metres x 8.239
retres
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2. Fixing of doses and time of application! Since the
herbicides chosen were to be evaluated for selective action in
.sorghum the more frequently recommended dosages and tines of

application were adopted,

A. Atrazlnet A review of previous work with atrazine on
sorghum Ciovis that tho dose ranges from half to two k?lograms
active Ingredient por hectare for pre-emergence application.

A low dosage was found to be suitable for light soils and a
higher desage optimum for heavy soils. In this trial tho
soil being nedium type a standard dosage of 1.12 kiloprar-
octive ingredient per hectors was fixed. The application was

mede a day after sowing after a pro-soaking irrigation.

For treatments receiving pre and pest-emergenca
applications* tho poat-emorponce spray was given t8 have after
sowing at the rata of 1.12 kilogram of active Ingredient per

hectare.

i'ost of the early worker® hove reported effectiveness
of early post-emsrgonc® application of atroaino when: the crop
is at tho five to six leaf stage. In treatments rebeiving
a single post-omor-ganco application a slightly higher dose of
1.68 kilogram-active ingredient per hectare was fixed and
applied 18 days aftsr sowing at the five to six leaf stage of

sorghum.  The crop was IS to 20 centimeters tall.

B. Bsrrodi The dosage of ;*.4 kilogram-active ingredient
per hectare of ramrod as prs-e-orgenco os recommended by
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Messrs. Monsanto Company was adopted, & similar doao was
triad by Burnside (1966) for goi&wum, She spray was given a
day after sowing to the wet soil.

C. 2.4-Dlohlorophonoxyacctic acid: Rohudkar (1959) could
completely control annual grasses and broad leaf weeds in
sorghum by pre-ereergeneo application of 0.2 per cent sodium
salt of 2,4-#. In the Co..oriinotGd food Control Schemei
Nagpur (1955-60) a combination treatment of one pre-etroSgones
at 1.5 pounds and a post-emorganco at oae pound aeid equivalent
per sere along with cultural methods proved to be effective in
controlling weeds in sorghum fields.  Verna (1963) recorded
better yields from post-cmergenco application at two pounds
acid equivalent per acre applied four weeks after swing.

Veiaa and Bharadwaj (1963) recommended post..emergence application
of 2,4-3 on seven weeks old jower following a cultural operation.
Klingman (1965) reported, most varieties of grain aorshum at
five to eight leaf stage or when 15 to 20 centimeters tall to

tolerate 2,4-1J ester or amine salts.

Based on the above observations a dose of 1.68 kilogram
acid equivalent per hectare for pre-emergence a day after sowing
and 2,24 kilogram acid equivalent par hac-tare for post-emergencs
ot tho five leaf stage (third wsek) was fixed. For tba
combination troat'ssnt of pre and post-emergence, tho poet-
enersenco application at the same rate was given 48 days after
sowing (seventh week).
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4 The details of treatments are as follows*

Tqg ee  Control

T| M« Koeing end weeding with hand hoe twice* first
18 days aftor sovjing and second* 43 days after
sowing.

To eee Hand pulling of oil the weeds twico* first
18 days aftor sowing and second 48 days aftor
sowing,

*»e 2,4-0 pre-e”ergencc at the rot© of 1,68 kg
oeid equivalent per hectare a day after oov;ing»

2,4-2 pre-errorgonce as in T3 followed by 2,4-2
post-eressence at the rote of 2.24 kg acid
equivalent per hectare, 48 days after sowing.

tm (M 2,4-2 poet-emergencs, 18 days after sowing at
the rate of 2.24 kg acid equivalent par hectare.

T{j ... Ramrod pre-emergence, 4*4 kg active ingredient
per hectare, a day after sowing.

To ... Atraslae pre-cir©*gG»ce, at the rate of 1.12 kg
active ingredient per hector©®©, a day after
sowing.

*g -« Afcraslfi® pre-e”ergenc®© as in Ty fell Oned by
atrassin®© post-emergence at the rat© of 1.12 kg
active Ingredient per hectare, 48 days after

sowing.

™® ... Atra&in®© post-emergence at the rat© of 1.68 kg
active ingredient per hectare, 18 days after
sowing.

4. Ra.tajQf-.dllutlQp.iind j~AfldLfi£jBBIllgafclfln« The
formulations were dissolved in irrigation water and sproyed.
The rate of dilution was 250 litres of water per hectare for
ramrod and 500 litres of T?oxer per hectare for atraaine and
2,4-D. Tho solution was applied uniformly as a blanket spray
in tho respective plots using a hand operated Pneumatic

Knapsack sprayer, In the early hours to avoid spray drift.
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i'Ua untreatad plots were given a spray with irrigation waterl
for the sake of uniformity on all the gocgsiohs of herbicide

Applications.

5. Kxoarlmantal procedures the preparatory cultivation
atartad during the first week of July, 1967. The field was
ploughed twice snd the Corbridge roller’ woe passod to break
tho clods. Konuroa and fertilisers as por the schedule were
applied and incorporated before tho final ploughing. Beds
and channels were formed with a bund forrer and rectified with
huren labour.

She soeds war® treated with sulphur at the rote of two
grams por kilogram and was sown on 10-8-1967 by dibbling four
seeds par hole.  Tho seeds wore dibbled Jo line with a
Opeeing of 45 centtesters between lines and 15 centimeters
between points.  Border rows were sown on all sides with
the same variety. The seedlings were Inter thinned to one
plant per hole. The first Irrigation was given sooa after
sowing and tho life irrigation was given fear days after.
Subsequently, tho crop was irrigated oi;:iit times, Prophylactic
sprayings with Bsetasyatoss, endrin and copper fungicides were

given to protect the crop from posts; ami diseases.

The crop was harvested an 13-12-1967. Two rows of plants
on all sides of the plot wore harvooted end removed first as
border, The not plot was separately harvested* tho esrheade
wore collected, dried, thresned, cleaned and tho grain yield

in each plot recorded.
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6 CogorvatiQBa mada»

i> Plant height
ii) Barber of loaves
ill) Leaf area fro™ length end breadth
iv) lhicfeness of peduncle
v) Length of earhcad
vl) Breadth of oorhaacl
Vii) ‘'-'eipiit of aarheod
viil) Weight of grain par ©or
1k) )Q(D>graie ..-weight

&) lleld of straw per plant

i) Crop erergeeco
il) Plant establishment
iii) Crop injury
iv) Greta yield per plot
v) Straw yield per plot

C. lijM-gMZ

1) Weed species
ii) Weed papulation
ill) Bsy weight of weeds
iv)  Weed control (basedonweight of weeds)
V) rsolotionship of woodgrowthwith crop yield
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fI* *ikmPtwicffi....of .weed control

Sm fispVhwl.GSleeirB

i) Herbicide residua in crop
11) Fertility of sorghum seed
111) Fertility of weed seed
lv) Effect of hsrbieido application on subsequent
crop
CbsoivatiCBs were trade and data collected on the growth
characters and yield attributes of tho crop to estlraoto tho

effoot of various treatments.

The relation of weed growth nnd crop yiold m studied
by astiroting’ the population and dry weight of weeds ond
working out their correlations with yield. The efficiency
of various weed control methods adopted was assessed from the

wood study.

Residual effect of herbicides on the crop and weed was

Investigated.

Sen sorghum plants were selected at random in the net
plot area ond nwhbcrod for studying the plant character®.
neosuro”onts of morphological characters were recorded

following tho procedure laid doamn by Ayyangsr (1%2).
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1) M.aBt hoists Sh® height of the plant was measured
at fall flowering stags from the bag® of the plant to tho tip

of the panicla in centimeters with a motra scale.

ii) Harbor of leevan: The total oanber of leaves per
plant as indicated by the number of distiaguioSisibl© nodes

abovo ground loval ware counted after completion of fleering#

iii) iisaLSESa6 ®ho fourth loaf from the top too been
proved to oe a fair sample aftor detailed investigatiens by
Ayyangar (1942). The length and rsxirui*- breadth of the
fourth leaf fron the top was measured in CGntiroters. She
leaf area was estimated by multiplying the product of length
and breadth with a factor 0.747 as formulated by Stickler

(1961).

iv) Shitttacaa of peduncle: She thickness of the peduncle
was moaeurod at a standard distune® of five centimeters below

the aarhaad base with vernier ealipara.

v) length of earhead: The length of tho earhead was
measured fron ths baoal whorl of branches to the tip of the

head with e metre seal®,

vi) Broodtn of earhecdt The breadth of tho aarhead was
roasurod by placing it across a metre scale and bringing
together two blocks, of wood with rectangular faces so as to
touch the earhoad on eithor aid® without pressing it. The
distance between the inner facea was road from the scale which

direetly gives the paxiruR breadth of the oar.
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Vil) height of the trivcfoeadi  The weight of the $a*i-©sd
along with standard five ©Ontimotars stalk, with which it was

cat, was recorded to grama after drying.

Viii) Tm hoods were
threshed separately by hand ond th© weight of grain recorded

for all tm eo&eads*

ix) 1000-nmlIn weight: Hundred grains each at random

wore collected from all the ten earheads, oir dried and the

weight of 1000 grains recorded in grams.

M) Yield of straw per plants Tho straw of the solected

plants woro oir driod ond their weights rocordod in grams.

B* Field observationa

1) ~“roo cres ee; A germination study was conducted to
estimate the effect of pre™emorgenc© sprays on th© germination
of seed®©®  The number of gerrinatod points- in alternate rows
wore counted 10 de/e after sowing and the gen?tootion expressed

as a percentage of the totol points sown por row.

Similal method was adapted by Oharadwaj end Vermo (1961)
to estimate the effect of fsre-emergence sprays on germination

of wheat.

ii) Plant, establishments Tho roan number of sorghum plants
established per motro length of the row at full floworing in

each plot was estimated by counting the number of plants per
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metre length of the row at randomly selected rows. The
study wee undertaken to estimate the affect of herbicides and

weed growth on plant establishment.

This method wasi adopted by Saber at &!e (1965) 1n grain
sorghum and Jeater and Me ilvenny (1965) In cereals.

lii) Crop inlurvi The dsgree of susceptibility of sorghum
to herbicide application was assessed visually adopting th®
ratings given below. Observations were rad® up to two weeks

after the post-emergence application.

Such assessment of crop injury was rods by Bumplido and

Robinson (19675 on grain sorghum and Bayer (1967) on raise.
-Jffeci o f Jhfiybinldiffl Ratine

Ho visible effect 0

Slight scorching on I(iaves

Leaves turning yellow 2
Moderate scorching of leaves 3
Moderate scorching of leaves and stem U
Savor® scorching on leaves and stem 5
Heath of young shoothI 6
2£ per cent Kill 7
50 par cent kill 5
75 per cent kiU 9
100 per cent kill 10
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C. Vood study* To estimate the effect of various weed
control methods, weed assessment in each plot was taken up ht
two stages, first at 43 days after sowing corresponding to
the shade out stage and second at 75 days after swing at full
flowering of the crop. The study included weed spoeies,
population count, density of growth, extent of control and

relation of weed growth on crop yield.

The estimation was done by throwing a wooden quadrat
0.9144 metre square (one yard square) at random in each plot
and collecting the woods enclosed by clipping them close to
the ground. This method was adopted «by Bharadwaj and Veima
(1961), feiTsa (1963), Burnside and T?iotcs (19&5) and Thakur
£&Ele (1#7).

1) Wood, soeolesi The weeds in the control plot was
classified into different specie® and tho number in each
©Opeoies was recorded separately. & the treatment plots the
weeds were grouped into grasses, sedges and dicots and tho

number of each group recorded.

li) used populations The total number of weeds per

quadrat was counted and recorded.

i) D& weight of weed31 /*ll the clipped woods were air

dried and tho total dry matter per quadrat vbp determined by

recording the weight in gro”s.
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iv) Weed contrail Weed control in each plot was estimated

as tiie percentage reduction of* -weed weight over control.

V) crpp.:date» Tha
relationship between weed growth and crop yield was estimated
by weans of the simple correlation coefficient ef grain and
straw yield with the wead growth (weight) on the other. The
linear regression ef grain and straw yields on weed weight
was also worked out and a linear prediction equation was
fitted for estimating the grain and straw yields for given

values of" weed growth,

0. Seemcnlcs of weed control: Sconoirics of the different
methods sf weed control was worked out in detail, taking into
account the cost of the chemicals, cost of cultural methods

and value ef extra yield of grain and straw over the control.

i) herbicide residua in cron; Composite samples of leaf
end grain were collected from the control and atraaine treated
plots at the time of crop harvest. The samples were analysed
by the spectrophotametric method (Procedure given by Gunter
ilwigj . Facilities for estimation of ramrod and 2 ,»-Q

were not available and eo it was not undsrtahen.

11) Fortuity of soyniitg soedi She earhaads collootad
at random fro® the differently treated plots at the tire of

harvest wss hand threshed, cleaned, dried and stored, She
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germination of the ahad was tested after one month la potridish
under standard conditions,  Germination eounts were recorder!
ob tae seventh day aod tho data oa ggrrinntlcn were analysed
.e.rooti.-.'tieally.  The seeds from the herbicides treated plots
««ro compared with that from th® hand weeded plot as control
and hence the total number of treatments In this ease was

only eight,

ill) SsX&HitiS"M. .wood aeodas Seeds cf tho predominant
weed via,, Trlonthora nnrtulocantTur v&ich survived In the
herbicide treated plcts and in the hand weeded control were
collected and the gemination studied by conducting geswinatioa
testa ic petridishos on filter paper medium.  The germination
was tested three months after collection since the seeds were
dormant at the early stages. The germination percentages

wore recorded,

iv) affect, of hftrb-icidft-agnHcotion on subsequent .crops
After harvest of the eoxghurc crop representative soil samples
ware collected fro® oaca of the herbicide treated end control
plots from aero to ton csntiwotsrs depth in pots of standard
0iso. After one month cotton and jragi asads wars swat in
the pots ond after emergence seedlings wore thinned to three
each per pot and the subsequent growth was observed. Cotton
seedlings war® observed for SO days after emergence and rsgi
up to flowering stage. She crop injury wss assessed by

rating method as indicated eloswhere.



Scnwaiaas? «sd Hecilatisn (]% eatlrat©d the residual
affects of chlorthal «<>tnjtl, diuren, aowa, protretiyne and
trifluralin by amains oats, cotton and soybean on soil®

collected from treated fields.



EXPERIMENTAL RESULTS



Sable 1. Comparison of treatment means (Plant height)

Hean plant 3 C.D.

Treatments heigth) ot gD (P=0.05)
20 - Control 168.36
1, » Boeing and weeding 222.76
=g - Hand wading 212.30
o - 2,4-0 prerersaa:gance 205.46

14 - 2,4-D pre+post-eireisence  176.56 1053 22.12
x5 - 2,4-B post-omoxgeBce 133.73
76 - Hopjrod pre-eBersenc© 187.86
17 - Atraslne pre-ameisence 252.56

Sft - Atrazine glr_efpoat-

ileigenco 243.93

19 « Atrazine poat-smargeinea 243.43

Conclusions T7 Tg Tq Tf Tg S8 g6 g5 ™4 ™0

Table 4. Comparison of treatment npans (Humber of leaves)

Treatments I(ﬁs?ea%?ner n {Pg -05)
i'o * Control 8.266
T1 - Boeing and weeding 9.460
Sg - Band weeding 9.033
‘I3 - 2,4-S pra-emeirjenca 9.066
T4 - 2,4-0 pre+pcst-erargence 8.366 0.351 0.7374
Tg - 2,4-b jjost-sHcesgence 8.566
16 - Baarnd pre-emorgenea 9.033
$7 - Atrazine pre-emergenca 9.800
Sg - Atrazino pra+post-
emergenco 9.400
19 - Atrazine poat-ererganee  9.460

Conclusion! T7 Tg It Tg 13 la X6 16 Th To



An investigation was undertaken to study the corporative

efficiency of various cultural and hofbieidaX retrod® of wed

control and the results ere presented in the following page®.

In general, tho various treatments produced significant
offoots on plant height* leaf author and area, length, breadth
and weight of aorhead, grain and straw yield, crop stand and
on wood growth*  But the 1000-groin weight and crop emergence

was not affected.

Plant holent: Data on plant height measurements at
full flowering were analysed and the analysis of variance
presented (Appendix 1). The different treatment effects were

found significant.

A comparison of the treatment means reveal that the three
treatments of atranine, the two cultural methods end pre-
emergenco application of 2,4-P were superior to control
(Table 1). The pre-eraergonce application of atraaine was
superior to the cultural methods. Ramrod and post-ororgenco

application of 2,4-D were not better than the control.

Comparing fee tiroes of applications within herbicides,

pre-emergence application of 2,4*$ was superior to post-

or,essence sad a combination of pro and post-emergenc®©



application waoroaa In tho cose of atroaine such differences

between times of applications wore not observed.

The following independent comparisons ware "eado.
<¢ saubB&JbuJdmk <% 7a- T» to t9>

Table 2. Comparison of control with rest

Treatments  Mean plant height in an Bd c.d.(p*0.05)
i

Control 168.36
7*8* 16.*?
Best 2lit.29
Conclusion: Best Control

Difference between control sad rant of tho trostmsnts
was significant st P=0.01 indicating that tho weed control
methods adopted irjcraosod aorghiw height.

2. Cultural..vVs. Cnnrinnl mstheda (T1 and Tg Vs. Tj to T}

She differ snt oultaral and chemical wethode adopted did
not affect the plant holgit significantly.

Bo significant difference was found in plant height
between these two cultural methods of weed control.
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4, f£lgaj>fc-aeellcafclen of tugtelaMa % » ?6 «*s % ?a» *<3
Xg Va. Sg and 19J

Ko significant difference was found between the different
ti>res of application of herbicides vis., psG-esmganee* pre

and post-SRorgenc® »Bd poat-crergsnce of the three herbicides
taken together,

5. Between herbicides (Sj. and Xg fa If, ¥s. fy, ta and ty

Sable 3. Cotparlsien between herbicide®

Herbicides Kaon plant tiaipht in on Bij C.B.(P=0.05)
Atseaine 246.64
6.07 12.753
g,4-8 188.53
8.59 18.047
Ramrod 187,86
Conelusiont itrasine Ranged

Herbicides 2,4-i), ramrod sad straains produced highly
significant difference in plant height, atresia® was superior
to both 3,fc«9 and rorrod, Xho differooce between 3,4-0

and ramrod was not signlfleant.
6. ..Interac-tlon of herbicides with tire of amallpntAon

iha interaction effects of herbicides 2»4»B and atraain©

with tines of application w@ro not significant,

li) Siwbar of loesgegi ihe data os aiarb&r of leaves par

plant at flotsarlng were analysed and the analysis of variance
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presaated (Appendix 1), The different treatment effects
were found to bo oirniflcant at P-0.01.

All tbs treatment® of otracino, tho cultural methods,
pre-onergeace application of 2,4-D aad sowed hava al/rniflcsntly
increased leaf nurbar than tho uassedod control (iable 4).
Pra-ewsKgaace application of atraziise was superior to hand
Heading, Post-Giiiei??ance applications of 2,4-B wore not
superior to control.  She difforenco between tires of
application was not significant either In the ease of 2,4-0

or atraeine.
She following independent comparisons wore rsde.
1. Control Yb, Rest (Sg Vo. 14 to 19)

Sable 5, Comparison of control with rest

Xroatraats ‘'cao number of loaves 3ed c.0.(P"0.03)
Control 8.2?
0.263 0,5506
Boat 9.13
Conclusions Best Control

She difference between control and rest of the treatments
was significant at f-O.Gt showing that tho different methods
of wood control adopted increased tho leaf production of

sorghum.
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2. CulnrN...ynJ..G&epiieal *eth<xdn (x* and T2 Va. Xj to Xg)

Iho different cultural and chemical methods adopted did
not produce siftnifleant difference in the number of losvos
showing that weed control by chemical methods was os good as
the conventional cultural methods.

3. lland-nuUipmVs. hpeipg_.3nd. waadjnr. fe.Mnd.bfle (?1 Vs. X3)

Mb significant difference was found in the number of
leaves on sorgourn, between these two cultural methods of weed

control.

ti. Time of application of herbicide IX3, Xg and if Ve. and
TS Vs. X? @3 T9)

She comparison of different times of application of
herbicides viz., pro-emergence, pre and post-emergence and
post-emergence did not reveal any significant difference in
loaf number.

5. Between herbicides (13, and T5 Vs. X6 Vs. T7, Ts and T9)
Table 6, Comparison of herbicides

Herbicides  Hear) number of leaves per plant SEp C.D.(P=0.05)

Ranrod 9.033

0.287 0.6029
2>5-P 8.660

0.202 0.1t2li0
Atrozine 9.550

Conclusion! Atraaine



Sable 7. Comparison of treatment means (Leaf area)

"aan leaf C.D.
Treatments area in sed
Sg.cm. (P=0.0g)
9 - Control 172.41
St - Hoeing and weeding 315.23
*g - Hand pulling 286.0b
*3 - 2,4-0 pre-sr.erganeo 232.03
24 - 2,4-0 prot+post-smarganca 182.95 16.02 33.65
S5 - 2,4-D post-emergence 217.48
16 - Rnnrod pre-emergence 2p0.74
iy - atrozlne pre-emergence 354.35
Tg - Atrazine pre+Post-
erorgonce 364.06

19 - Atrezine post-cmorgsnc®  352.66

Conclusion! Ilg ST T9 Sj '£g T3 16 T5 T~ Tq

Sablo It. Comparison of treatment naans (Thickness of peduncle)

f'ean C.D.
Treatments thickness  *9.0
In an (P=0.05)
So - Control 0.554
Si - Hoeing and wooding 0.750
s2 - Hand woodinf; 0.745
3 - 2,4-0 pro-emergence 0.665
24 - 2,4-D pre+poat-eEargence  0.647 0.0316 0.0664
*g - 2,4-0 poat-emorsenco 0.626
S6 - Ramrod pre-emergence 0.639
S? - Atraaine pre-emergence 0.796
18 - Atraaine pre+post-
arergonca 0.792
«g - Atraaine post-emaigenco 0.776

Conclusion! S7 Tglo9 T2 23 T4 76 2B



A comparison of the different herbicides 2,4-0, rssnrod
and atrasina shows that tiiejr e:tort highly significant effects
on the number of loaves. Atraslno though on par with ramrod

was superior to 2,4-0.
6. Interaction of herbicides with times of oooliBStlon

the iRtsraotion effects of herbicides 2,4-0 and atraslne

with times of application were not significant.

iii) leaf areas The data on leaf area of sorghum plants
iseaaured at full flowering woro analysed end tne analysis of
variance presented (Append3a I11}. The different treatment

effects wore found signifleer,t at P"Q.Ql.

& comparison of treatment naans rovsal that all the
methods of application of atrazino was significantly superior
to tae other treatments in increasing leaf area (Table 7).

The difference between times of application was not significant
1b atrasino whereas in 2,4-0, prc-erer;-'cnce and posit-cwasgenc©

application was superior to a combination of the two.

The cultural methods were inferior to atrazlne but were
superior to treatments of 2,4-0, rawed and control. Pre-
emergence application of 2,4-0 and ramrod and post-eme-gcnhee

application of 2,4-0 were better than control.

The followina independent comparisons ware made.
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1. Control Va. Beat; (TO Vs. Tj to T9)

Table 8. Comparison of control with rest

Treatments iean leaf area in Sg.ora SSo c.n. (P*O.05)
Control 172.41
12,13 25.1.851
Best 281.74
Conclusion! Rest  Control

The difference between eontrol ond rost of the treatments
was significant at P=0.01 indicating that the different methods

of weed control adopted lead to an increase in the leaf area.
2, Cultural Va. Chemical methods (Tf and fg Vs. Tj to T9)
Table 9. Comparison of cultural with chemical methods

Treatments Kean leaf aroa In Sg.cm SCq C.D,(P=0.05)

Cultural 300.63
9.12 19.161
Berbicidal 276.32
Conclusion! Cultural ilerbleidal

There ms significant difference botwaon tho cultural
and cnomical methods of weed eontrol. The leaf area in
cultural methods was mors than that in the herbieidal

treatments.



A comparison between hosing end weeding and hand pulling

of weeds did not record significant difference in leaf area.

and Tg Va. X5 and I'g)

She different times of application of herbicides viz.,
pro-emergence, pre-emergence and post-emergence ond post-
anergence produce no significant difforencc between themselves

in leaf area.
5. Between herbicides (3, T and Tj Vs. T( Vs. ly, Tg ond Tg)

fable 10. Comparison betweon herbicides

Herbicides Kean leaf area in Sg.cm sed c.a.{P=0,G5>
Ranrod 230.74
13.22 27.775
2,4-» 310.82
9.25 13.430
Atraalne 357.60
Conoluslont Atraslno Banrod 2.A-J

Tho different herbicides 2,4-D, ramrod ond otrazine
produce highly significant difference in leaf area ot the
plant. Afcrazine was superior to both 2,4-0 and ramrod in

increasing the leaf area ond 2,4-0 and ramrod were on par.
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6» Int-arac-tlim. of.herbicides. 'rift ti*as of...application

iQ interaction effects of herbicides, 2,4-0 arfi

atraairse with taa times of application wore significant.

Data an tliieEsaess of tins peduncle measured at tho ttee
of harvest wore analysed and the analysis of variance
presented (Appendix 17). The treatment differences were

found to be significant at P s 0.01.

All tho treatments with gtrassine and the two cultural
methods wore on pas* and waa significantly superior to the
rest of tho treatments (Table 11). Herbicide treatments of
2,4-D and ramrod wo.ro on par and was superior to eontrol.
file difforencsa between the tines of application of herbicides

were not significant either to atrsaine or 2,4*8.

She following independent comparisons were made.
1. Control Vs. Beat (Tq Vs. S* to T9)

Table 12. Comparison of eontrol with rest
Xreateents  Kaon thickness in am ssO c.0.(r=0.05

Control 0.554
Rest 0,715

0.0236 0.0495

Conclusions Best  Control
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She difference between the control and rest of th®
treatments waa significant at P = 0,01 indicating that tho
different methods of wood control adopted load to an increase

in tho thickness of peduncle,
2. Cultural Vs. Cherleal methods (T* and Tg vs* $3 to 19)

Sable 13. Comparison of cultural with chemical methods

Treatments Heon thickness in am SBj) C.D. (P=0.05)
Cultural 0.747?
0.018 0.0378
Chemical 0.706
Conclusions Cultural  Chemical

She cultural and chemical methods differed significantly
the cultural methods being superior to chemical methods its

increasing the thickness of peduncle.
3. hand pulling Vs. hoping and weeding by hand hoa (2j Vs. Tg)

Ho significant difference was found to exist in the

thickness of peduncle between these two cultural methods ef
weed control indicate that both the methods were equally

effective in increasing the thickness of peduncle.

4. lime of application of herbicides {S3, Tg and 17 Vo. T and
Tg Vs. Tg and $9)

A comparison of the different times of application of

herbicides via.* pre-smergencs, pra and post-emergenes and
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post-crargencs showed no significant difference. fire results
Indicated that oil the tiros of application tried were equally
effective.

5. aotwsep (%. S and Tj Vs, 78. I, Tg ad I1Q)
lobls Ifc, Cox-poriaon between herbicides

Herbicides Kean thickness in em sed C.D.(P=0.05)

Harrod 0.639
5> 470 0646 0.0259 0.0544
’ ' 0.0183  0.0384
Atsrasino 0.7B8
Conclusions AtraBine 2.4-D Pargroj

lho different herbicides, 2,4-°, ramrod and atrasine
produce highly significant differences in tho thickness of the
peduncle.  Atrazins ma superior to both. 2,4-B and raerod
in increasing the thickness, 2,4-B and roared being equal in
tnelr effect.

< JhteEafiUfloLiBaaigldM-gia™”

The interaction effects of 2,4-B and atrazlne with tires
of application were not significant.

v) length ofscarh.ae.d

Data on length of rips ears wore analysed and the analysis

of variance presented (Appendix V), Iho different trestaent
effects were found significant.



Table 15. Comparison of treatment means (Car length)

Ear C.D.
Treatments length «D
in an (P=0.05)
xg - Control 18.276
x1 - Hoeing and wooding 20.990
T2 - Hand vxsoding 21.236
*3 - 2,4-D pre-emergence 19.110
x4 - 21133 prespoat-omersence 19.366 1.092 2.294
S5 - 2,4-D post-emergence 19.393
16 - Ranrod pre-emergence 20.370

*7 - Atrozlne pre-emergence 22.106

*g - Atrozlne nro+poat-
emergence 22,190
xg - Atraaine post-emergence 21.696

Conclusion: Tq S? Tg *2 TI T6 15 H b TO

Table IS, Comparison of treatment means (Breadth of ear)

Mean C.D.
Treatments breadth Si-o (P=0.05)
in an
xg - Control 2.923
TI - Hoeing and wooding 4.230
*2 - Hand weeding 4.010
t3 - 2,4-D pro-omorgenco 4.080
- 2,W> prepeat emergence 3.226 0.3456 0.7261
x5 - 2,)i-D po3t-eme*goncO 3.293
16 - Ramrod pro-emergence 3.420
17 - Atrazino pre-emergence 4.553
Tfl - Atraaine ore”post-
QaTeEry onco 4.600

r9 - Atraaine poat-emergonce 4.786

Conclusion: Xg % 1? t3 X3 X "™ Tn
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TSio comparison of treatment means rsveslod that the
different applications of atmalne ond tho two cultural methods
woro on par, but superior to 2a>D treatments and control
(Sable 15). 2,fc-O and ramrod wore not significantly superior
to unweadod control.  Tho difference between the times of

application was not significant either In atrasine or In 2,»-D.
Sho following Independent comparisons wore mede.
1. Control Vs. Best (TO Vs. Sl to Tg)

Table 16. Comparison of control Vs. rest

Treatments liar length in an SEj C.D.(P=0.05)
Control 16.276
0.811, 1.710
Best 20.710
Conclusion! Rest Control

There was highly significant difference between control
and rest of the treatments Indicating that tho different methods

of vlicd control iQod to an Increase in the length of ear.
2. Cultural Vs. Chemical methods (I, and T2 Vs. T3 to Tg)

The cultural and chemical methods did not vary the

ear length significantly.
3. hand, nulling. Vs. hoeing and cedingby., hand,.ban (TjVe. T2)

The comporison revoalad no significant difference In
oar length between the two cultural methods of weed control.
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The result thus indicated that both the nothods ‘'were equally
effective.

fc. (T3, % and T? Vs. %
and tg V3, tj and T9)

the different times of application vis.* pre-cmargenee,
pre end post-emer”ence and post-energence did not produce any
difference in ear length when all the herbicides were taken

together.
5. Between heafejgldaa (*3, % and T5 7®. T6 Vs. T/, Tg and T9)

Table 17. Comparison between herbicides

memtN M P 9*m»MNgl

Herbicides Mean ear length in an s% 1 X (p~8.05)
Ramrod 20.37
0.892 1.870

2,M> 19.29

) 0.630 1.323
Atrazin© 21.99

Conclusion: Atrasine Bar,rod 2..It'D

The three herbicides ramrod rad atrasine produced

highly significant difference in the length of oar. Atrazin©

was superior to 2,~-D but on par with ramrod#
6. Interaction of herblcldea with tto©.s of ,amlig,atlpjQ

The interaction effects of herbicides* 2*£xi) and atrazin©

with times of application were not. significant.
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vi) Breadth of .corfaead

Data oa the breadth of oorhaad were analysed and tho
onalyeis of variance presented (Appondix VI).  Tho different
treatment effects woro found to be significant at P « 0.01.

A conmparison of the treatment r.-ooc revealed thst post-
emergenco application of atrozlno was superior to hand needins»
ramrod, post-emergence applications of 2,4-D and control
(Table 18). Applications of atrazine, pre-Gmow enco
application of 2,4-D and hoeing ond weeding woro on par od
woo superior to rest of the herbicide applications end control.
Pse-erergcnco application of 2,ft-D was superior to poet-
omorsonce and combination of pra ond post-emergence application
of 2,4-0. Ranrod and poot-smergonce applications of 2,4-D
was net superior to control.

The following independent comparison® were nede.
‘e Control 7s. Rost (TO Vs. Ti to T9)
Sable 19. Comparison of control with rest
Treatments Kaan breadth at ear In ess SEp C.D. (p=0.05)

Control 2.923
Bast 4.022

0.257 0.5399

Conclusion) Rost  Control
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Thera waa highly significant difference between control
and rest of tho treatments Indicating that tho different irothoda

of waod control increased the breadth of the ear.
2. Cultural.- Vs. Chemical., methods (1" and T2 Vs- T3tO Tg)

The different cultural and chemical methods adopted did
not produce significant difference In the breadth of tho

earhcad.

3. aaaljafllfag-.y*»-hQ.eApg-3Ba-ii!R<"lpr. .by. hand hoe (1,73.13)

She comparison revealed no significant difference in
the breadth of the ear between these two cultural methods
of weed control.

4- Sfcw.M...as!?2tez}-}pa ftf.tebJ-aida H3, 16 and 17 Vs. i®
and Tg Vs. |5 sad S9)

Tho different times of application via., pre-emergence,
pra and poat-orr.ergence and post-emergence did not produce any

significant difference on tho breadth of the ear.
5. tttM M ABfcfeigaa (?3* end Va. 1% Va. ly, Tg and T9)
lablo 20. Comparison of herbicides

Herbicide® Hem breadth of ear in am SBjj C.B.(F=0.S5)

Hanmred 3.420

0.282 0.5924
2,M> 3.533

0.199 0.4012
Atraaine 4.646

Conclusions Atraaine a.4-0 Bamrod



‘fable 21. Comparison of treatment means (Weight of ear)

Waj"st C.D.
Treatments of "ear SBq

in gi). (p=0.05)
*g - Control 19.733
*1 - Hoeing and -weeding 52.266
~p - JitfBd weeding 53.666
£3 - 2,1-1) pro-omorgonea 3S.500
. - 2,1-0 psa-'post-cneigcnee  28.333 5.170 11.1921
& - 2,1-3 poot-arersjOBCC 32.600
SR * Hanrad pro-eiseissne© 20.733
x7 .. atraaine nre-smoigonco 60.566
se - Atraaine jirs"poat-aiiisr-

gosoe 60.060

x9 - Atraslno poat-emorgeaee 60,000

Conclusions X7 Sg £9 % $1 13 £5 % H 20

Sable 83. Coroorison of treatment m'ewe (“"sight of groin per

ear)
Weight of C.D.
I'leatasonts grain par $8y
say in'm (F=0.05)
o - Control 13.50
= » Hosing and woodiag 10,10
® - Stood weeding 50.50
£3 - 2,1-0 pro-sseiconeo 35,80
- 2,1-0 prs-tpost-smergoaee 26,10 5135  10.708
x5 - 2,1-0 post-smeigsnce 20,10
~g - Basrod pre-emoxgonee 27.60
t7 - Atraaine pre-omoygonoe 55.50
xg - Atraslna pre+post-
craoxBencs 56.30

19 - Atraaine pest-emeiganee 56.00

Conclusions Sg Sg gy Tg S 8 X ). %
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Herbicides 2,fe-D, ramrod and otraaine produced highly
significant difference in the breadth of ear. Atrazine was
superior to both 2,1-D and ramrod in increasing tho breadth
of the ear. thO© difference between 2.,fe-D and ramrod was

not significant.
0. Infractlor of..licrblcldes, with, ti-ea of aopliention

She interaction effects of 2,4-B and atrazine with times

of application were not significant.
vii)

Bata on the weight of aarhead were analysed end the
analyst® of variance presented (Appendix VII). She different

treatment effects wore found to bo significant at P = 0.01.

She different treatments of atrazina and the cultural
methods were on par and was significantly superior to rest of
the treatments (Sable 21).  She pre-emergencs application and
peet-asergance application of 3,4-i) though inferior to the

above treatments was significantly better then control.

the following independent comparisons wars made.

1. Control Va. host (t@ Vs. Sj to S9)

table 22. Comparison of control with rest
treatments  Moan weight of ear in gt SEij e.D,(P=0.05)

Control 19.733 4.07?
Rost 40.131

8.565

Conclusions Rest  Control



61

2hero was highly significant differences between control
and rest of the treatments, Indicating that th© different
srothods of eeood control adopted Increased the t'airht of the

eoxbaad.

2. Cultural Vo. Clerical rethodn (11 and T2 Va. X3 to Tg)

Sable 33. CoT-porlaon of cultural with chemical

Iraatscsnts  Mean weight of oar in gi C.3.<pe0.05)
Cultural 52.966
3.101 6.5152
Chemical 44.240
Conclusions Cultural Cherleal

She cultural nettioda and chemical methods significantly
vary the weight of the easrhaad. @ She cultural methods wore

superior to chcricnl methods.

Jb significant differone® its osraasd weight was found
between those two cultural methods. Result indicated that
both tho "othoua wore equally affective in increasing ear
weight.

4. Time of anvil 17, Tg and Sy 7a. T and
Tg 7s. is and T9)
She different ti-c-s of application of herbicides via.,

pre-omeigonce, pro and post-emergenco and pest-emergenco did

not differ si'.aificontly from each other.
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5. 3atwoea hssfaleittes (i'3, end Tj 7s. % Vs. % and s>
Sable 2fc. GoirparisoB of herbicides

Herbicide® ''eon weight of car in gm S 0O.s.(P-0.05)

Hitorad 29.733 h.h66 9.383
2,lgG 33.111 ’ ’

. 3.15S 6.631,
Abrazina 60.211

Conclusions Atraaine £4~1> Ramrod

So herbicides, Z,I:~0t ramrod and atrOBIna produce
Highly significant difference In tho wight of the oorhoad.
Atraaine was superior to both 2t>-H anti ranrod tiieraas 2,4-B

and ramrod bohavod alike.

{'iie interaction effects of liorfoioldaa 2,fexD and atraaine

vitu tissos of application were not significant.
Viil) Walrat of grain aer ear

She data on t.-vj weight of tU® grata per ear tssro analysed
statistically and tho analysis of variance) presented
(sappendix V111).  She different treatment effects were found
to be significant at P ® O.Ot.

All the treatments of atrasiB® and tho two cultural methods

were 00 par sad was superior to rest of tho trsatcants (Table 25).
Pre-aronssnce application of 2ffc-3 though inferior to cultural



and atieslna treotrants was bettor than control, RaB?rod and
t'aa post-OBosgmee treatments of 2,I--D wer© not superior to

control,
I'no following ladapeodoat co”parisona wore made.
1. Control 7a. Beat (Sq if to

Sable 26. Comparison of control with rest

1*388 weight of grain C.D,
XroatEents per oar ?n gm 8% (P=0.05)
Control 18.3
3.82 8.025
Rest 42.7
Coaelneioai Rest  Control

The difference between control and.rest of the treatments
wag significant at P - 0.01 indicating that the different
motheda of waod control adopted increased tho welgirt of emrain

per oar.

Xobla 27. Coirparioon of cultural with chemical methods

Kean weight of grain C.D.
Isreataont per ear in gu SHp (P»0.05)
Cultural 49.45
291 6.11
Caeraical 40.80

Conclusion! Cultural  Chemical



Comparison of the cultural methods with the chemical
methods showed a significant difference In tae weight of the
grain por oar at P 6 0.01. ThO cultural methods were superior

to chemical methods.

3* Hand milling fa. hoeing and, weedlns bv hand hoe (1jVs.Tg)

Ho significant difference was ©baorvod In the roan weight

of grain per ear between these two cultural method®.

k* tirm of .application of herbicide (tj,« afid 17 V®. %
and % Vs. T|] and T9)

Tho different times of application of herbicides mis.,
frG-smosgence, pro and poat-emotgcnco and post-emosgefie© was
compared. «© significant difference was found between th©

times of application*
5. Between horfaicicles (T$, 7~ and TjTs. 1$ Vs. fo* Tg and T9}

Table 28* Comparison of herbicides

1 (0 mamtMmmmmTOmm *1 wWpowmm
Bubistac por ear in ajt g sbp G’E@'(R)S)
Kamrod 27.60

&.19 8.803
2,/"D 30.60

2.96 6,&2
Atraaine 55.90

Conclusion: itrasin®© 2.h-Q CGarrrad

The different herbicides vis., 2,t-.0, ramrod and atraslne

produced significant difference in th© weight of grain per ear



foblo 29. Comparison of traotrsnt means (Straw par plont)

Fean ratm* e.B.
Xrentmsnts per plant S%
5s am. Cr-o.ey)
« Control 77.St
|1t - flosteg sn* wadlsg 111.16
*g ®Hand wesa*0 132.28
o - 2(It-0 pro-emo*Ecdiee 105.60
H - 2(4-0 pis*pcr-t-'omcir-oncc 66.93 11,91 25.02
*5 » 2,4-9 poGt-omorpronco 03.37
» Bassrad psa-ereseoew 07.35
*7 - Atwosios pro-cmergencs 133.63
% » Atrooino ps-o*r-c3t-
G~.vrrcv.CG 133,40
*g Attsasfee post-cnoiKonao 133.60
Conelootes

'fable 32. Co =jariuer! of traatisont icwoa (PXaot ostablisforent)

i'aap 'tW'Ser C.D.
is® ntms*;tsi of plants per 3BO
metre row (f»0.051
so - Cm&Sol 1.166
h - fleoij and «wding 5.00
x3 * Hoed >; «<Sri? 4.00
s3 - 2,.'/-- pro-e-wranea 1.66
o » 3e6-B pwe»p08tccct}*Bflneo i.eo 0,5157 1.083
% - 3,6.9 pest-srossmee 1.50
*g < Eaowd pjns-smasgoaw 1.16
»7 * Atiaaioo pra-emeijjaaeo 5.833
is * ".tjicine pwrpoa*.
siarsanco 5.1®
o, - Atraaine post-arasgoaaa 4,330

CoBclaaieBS Xy Xg X, tg Sg S8 *g % Iq
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at P = 0.01. Atraaiti® was superior to both 3,W1 and ramrod
in increasing the grain woi sit, 2,1--D and ramrod were on oar

with aach other,
6. JntAi.aeiJoi”of.-lvc.rblcidos -titii. tiraa .of-oaollwtlon

SS® interaction effects of herbicides 2,h~d and otraalne

with tfesos of application were not significant.
«i;{) Shomond areIn ticlsfat

Bata oa thousand grain weight were analysed statistically
and the analysis of variance presented {Appendix I1X). So
oJ/jnS?leant difference ia thousand groin weight was found

DRoog the different treatments,
s) field of straw ser olent

Bats os yield of ths straw per plant wore analysed
statistically and the analysis of voriooco presented (Appendix X),
Tho different trositmsat effects were found to bo significant
at P= 0.01.

She pre-erorgonce application of atratsioe was superior to
the cultural methods in increasing the straw yield (Sable 29).
j'traBino troatBsntsj, the cultural method!? end prs-arorgence
application os 2,fe-0 were significantly superior to control.
lhe differences between tlcsas of application ms not significant
either in atrssino or in 2,fe-U. Karorod and post-enorgsnce

applications of 2,4-U were not superior to control.

lho following ind-soondont comparisons wera mad®.
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1. Control Vs. Beat <I0 Vs. Xj to tg)

Table 30. Comparison of control with rest

i tfeon weight of straw ..C.D.
Xraatisanta pey £xotit 1b gs 0 ii"0.0S)
Control 77,81

S.88 18.6~>6
Beat 113.48
Conclusion* Best Control

She difference batwosn control and rent of the treatments
was significant at f = 0.01 Indicating that the different
methods of weed control adopted increased the straw yield of

individual plants over the unwaedsd control,

2. Qultural Vs. Chemical rsathoda (T and Tg Vs. 13 to T9)

The different cultural and chemical methods adopted did
not differ signlfieantly in straw yield per plant, showing
that the waed control by chemical methods were as good as the

conventional cultural methods.
3. Hand pulling Va. hosing and woodinn by hand hop (X"Ve.Tg)

tio significant difference wag found in the straw yiold
between th® two cultural methods of wood control viz,, hoeing
and weeding by hand hoe and hand pulling of weeds, suggesting
that both the methods wers equal.
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4- titaa at application (tg, Tg and T7 Vs. and
tg Vo. i'5 and tg)

the different times o? application of horbieidcs viz.,
P~e-emergence, pre and post-emergence and poat-c-ergenca did

not produce any significant difference In straw yield per plant

5. Between herblcldoa (T3, and $5 Ve. tgVs.ty, I'g and tg)
table 31. Corparlson of herbicides
. Heon weight 0? straw C.D.
Herbicldeo per plant In gn SEn (P=Q.05)
Ramrod S7.35
9.78 20.54
2,4-0 92.63
7.03 14.77
Atraaine 140.87
Conclusions Atraaln® 2,4-0 Ramrod

the difference in straw yield per plant between 2,4-0,
ramrod and atraaina was slgnjifleant at P ¢ 0.01. Atrazina
was superior to both 2,4-0 and ramrod in increasing th©

straw yield per plant while 2,4-0 and ramrod behoved alike.

The Interaction effects of herbicides 2,4-D and atrazlne

mwith times of application were not significant.
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B. gleld observations

i) Cmn emeraienefti She data on crop arorgence recorded In
the field war® analysed statistically ond the analysis of
variance pracanted (Appendix Sl). The different treatments
did not differ significantly s»lth respect to germination of
aorghun,

11) Plant establishments Unto on plont establishment
taken on full flowering stage of tho erep wars analysed
statistically and tho analysis of variance jwosoatod (Appendix XIX).

The different treatment effects wore found significant at P=0.Ct,

Applications of atraaine and the two cultural methods
m\ire significantly superior t@ rest of tho treatment® (Table 32).
Pre-emergence application of atrasine was significantly superior
to its poat-esrongenea treatment and tho hand tjeeded plot.
All the treatments of £,W> and treatment of ramrod ware not
batter than the urnweoded control.

She following independent comparisons were made.

1 (Sq Vs. Tt to T9)

Sable 33. Comparison of control with rest

ilson nurbor of plants

Treatments par Metre row

Control 1.166 8067
0.384 0]

Rest 3.30

Conclusions Beat Control
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Tha difforencc betwaen econtrol ond rest of tho trestrents
way pigaificant ot P 2 0,01 indicoting thot the uncherhed
growth of wesds wan dotrimontal $o the sstoblisbeent of sovgium,

2. Gultazal Vo, Chomical metheds (Tq md T Vs, Ty to Tg)

Rable 34. Comorison of cultvuwal with chewieal

w Noon puthbor of plonts " ¢.o,
ireatments pey rotyn you ) {P=0.05)
Calturnl L. 50
DeRH2 0,613
Chemical 2.9%
Conclusions Cultursl  Chowicsl

Batween the gultursl end chemicsl rothods the difference
in plont estoblishrent wom significsnt at P = 0,01, The

cultursl methods were superdor to ihe chemical methods.

3. Hapd sulline Vo. bhooine gnd weedise by hond hioo (T4Ve.Tp)
Fo significant differonce wes fowd in plant ebxtablishrent
botwoen theso two culituwal wouthods of woed sontrol,
be Limg of sppiication of hoybigide (I3, Tg ord Iy Ve, 1)
and Ig Vo, ¥ and 1‘95
The difforent times of spplicetion of howbicides vig.,

pro-omergence, pre and postegmerpones end pooteorergente did

aot preduce sny eimnificset diffevoncs in plont cotsblisbrent.



Tahlo 36 »

Crop injury

Thyves wecks

Beven woeks

aftey aftor
sowing sowing
Ty = Control 0.0 G0
1y =~ 2pkel prowcworgones 0.0 0.0
T, = 2,0=D pretpustecnergence (s} 0.0
Ty = 23k postecmorgence G0 0.0
Ty « Fomyed preesmergence 00 8.0
21‘? =~ Atrasing proeguoYZente 0,0 2.0
Iy - ftrapine pretpost smermonce 0.0 0.0
Ty = Atrasine pogtegmergoncee 0:0 0.0

Batinesy ¢ = o vigible effect N

3 = Severs seorching of stem

and loaves
10 = Corplote mortslity
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5. Betwsen herbicides (T3, ¥, and %5 Vs, %4 Ve. Ty , Tg and Tg)

Table 35, UCorporison of herbicides

4 Pean nurber of plante C.B.
Herbicides pay uetre yow E SED {P=0.05)
Ranrod 1. 966
Dh21 0. 884
2yl 1.390
0297 0.623
Atrazing 54110
Gonclusiont Mtrasine 2,40 Famrod

Corparison of the offocts of different herbicides 3,h-Dy
ramrod spd atrasing showstd that the differepcs in plant
catablistment wop significant at F = 0,01,  Atreuine wes
suparior ts both 2,5-0 and ranyod, wiile 2,k«U ard yanred
vers o0 pPars

G. Interaction of herhieides with tires of soniication

The interactieon effects of hovbicides 2,40 ond strazine
with tines of spplicotion were not sipgnificont.

111} Crop injurv: The sorsbur erop did not show eny
Tigsible effect dus 6 Lhe popteonersence sprays of S4h-D snd
atrezine oither ot the six leaf stage oy at the shade out
pericd (Teblo 36). The pro-emermonce sprayed plots also did
not show sny syrptoms of orop injury during the crop growth
peried,




Tadle 37. Comparison of trestment mesns (Grsin yield per plot)

Grain c.o,
Iregtments par plot Sy
Eg. {F=0,05)
Tg - Control 0.860
T4 = Hosing and weoding 13,690
Tp « iond weeding 9,830
13 = 2,40 pre~emorgencs 1. 500
I), = 2 4D pretpogsi emorgence 0,898 1668 L3
Ty = 2pbmB postwcmorgence 1.535
T = Nomyod proeorargencd 1.073
Ip « Atrasino pro-ororgesce 31.808
Ig « Atrozine protpogh
8 Fasine zrngx%tmm 9,335
%y - Atraning post-smergence 4,630

Gonglusion: g Ty Iy Iy Tg ¥3 T Tp Ty Up

Tabip A, Comparistn of trentment weone (Sirow yiold per plot)

Sroatrent stgig - .B.
124 %3

roatronty ﬁeﬁg‘ D {P=0.05)

Ty = Gontrol 1335

Ty - hoeing and weeding L1.576

Tp -~ Hond wepding 39,018

Ty ~ 2,40 proesmerpence 9. 959

I), « R2)hel) provpostecmevgence L83k 5,2 13,026

Tg = 2,40 posteomergence 6,169

Tg = Ranyod prewovergence 5,520

Ty « Myazine prosevergence 58,584

Ty - Mrasine prevpost gexgenee 47,579

Tg = Mrazine posteemersence 48.934

sr——— . e n m
Copclusion: ’1‘? €€9 TB By T ‘1.‘3 T, T T Ty
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iv} Spoin 2isld pex plokt Datz os prain yield pey plot
werg analygsed snd the anelywie of vordance prosented
(Apperdix XI¥T)., The diffaront trestmont offocts were found
sirnificant et P = 0,01,

A gomparigsen of the troatrment means wovesled that tho
thres wothods of spplication of atraving sed tho tewd cultuwel
uothede worg on por and puporior to il the other treatrents
(Table 37). The applications of 2,h«0 and yameod wove not
aupsrior o gontrol. The difforence botuwsen times ef
spplicetion woy not simificant eithey in stmatine or in 2,40,

iho following indepoadent comporidons wers wadc.
1. Sontwel Va. Rogt (TQ Vs, 24 to ‘1‘9)

Inblo 38, CGomparison of contyol with wost

Troatments  Grais pow plet in Gz 85y C.D.(F=0,08)
Contral 0.860
) 1468 3.077
Fegt 6,193
Conclusion? Rost.  Coneyol

Thore wag sigmificont differsnco bhetween control and
vegt of the trootments ot P = (.01 indicating thet the
different rethods of wesd control adophed increased the grain
yiold of tha cyop.
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2. Cultural Ve, Chomigal wethods (T4 snd Tz Ve. T3 te Tg)

Table 39. Corparigon of cultursl with chemicol

Troatments  Grain pew piot in Kg 3By C.D. (P=0,05)

0

Culsural 10. k6o ;
1. 110 24350
Chemical B 973
Conglugions Sultural Chemical

EE

Comparisen of the enltural wothode snd the chevieal @éﬁh@éﬁ
ghowed that thoy preoduced significont diffcronce in grein
vield ot P =& 0,01, The eultursl rothods wore suporior to
chamicnl mothods in incrssolisng prein yisld.

hond hog (T4Ve.Ty)

Mo sigificant differenceg wag found in grain yield
butweon those two cultursl wethode of weed centrel, The
result jodiceted that both the metbods wove squally offective
in increasing pyain yield.

sdeide (Tay Tg ond By Vo, T) end

Tg va."§5 and Tg)

& esomparizon of the 4diffevent timen of spplicabion of
herbicide vig., pro-omergonce,; pre ond postearorgence and .
pest-gmaorponce chowed no significent difforence betwoen them,
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5. Betumen herbicides (T3, T) ond Ty Ve. T Vo. Ty, Tg and Ty)

fable WG, Gerparisen of hevbicides

Herbieides  Croin per plot in I Sy C, 1, {(Fa0,05)

Ramrod 1.073 1,605 3.372
2yhud 1,322 ’ ’
1132 2.378
Atrazing 9. 923
Gopcluglons Mrosine  2ubeD  Rowwad

The different herbileidesy 2,40, rawved and atrasing
produged differescey in groim yield signiflespnt ot P = 0,01,
Aerazine was superioy £o both 2,h«0 and remvod in inersusing

crain yield vhoveas 2ph-D and romyed behaved alike.

The intoroction effects of herbicidey 2,40 and strezine

with times of application wers not gignificont.

v} Straw yicld per plots Datan on strow pield per plet
wore gnglyscd and the snelysis of vorisnce presented
{dppendix X1V}, The difforent trestwent offcete were found
gignificant at P = Q.01

411 the throe methods of applicetion of atrazine and the
two pultursl methode were superier o the yvost of the
trestments (Tabls 41).  Preesmexpence spplicstion of styazing
woa supevrior to the culturol wethods, The difference botween
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the times of spplicstion was wot oisnificont fowx atrasige
and R,heD, The different spplications of 2,40 and rowrod
ware not sisnificently superdor to contyrol.

The following indopondent compurdoons were rode.

1. Gontrald Vo, Pest (Tg Va. Ty to Tyl

Table 48, Corparison of control with reat

Lreatments Tield of styow 4in Eg S8y ¢.B, {P=0,05)

CGontrol %335
55(620 9 0‘706
Pogt 29,127
Gonalugions Foot  Gontwol

Inere woz sirnificant difforonce between control end yest
of the tremrents st P=0.01 indicnting that the different
metheds of weed conteol odopted incroased strew yield per plot,

2. Sulturs) Vo, Chemical wothods {Ty snd Tp Ve, Ty %o Tg)

Table A3, Cemparison of caltural with chemical

Trotwenta  Otzaw ylold in kg  Bhp €.5.1P=0.05)
Caltural L0289
3,514 73829
Cheminsl, 25,935
Conglusiont Gultuysl  Chemical

The difference botwoon cultursl und chomicsl mothods was
highly eimmificant. The cultuml wethods vepe supgrier te
chomical methode fn incrossing tho siraw yield,
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3. Hond pulling Ve, hoeins and weedine bv, hgnd hos (T4Ve.Ds)

Ho significant difference wag found in styaw yield
botween thess twe cultural rethods of wead control, Both
rothods were equally sffective,

b Limg of apolicetion of herbieids (T3, T6 and Ty Vs, Ty ond
Tg V. Ty and Tg)

A corparigon of the timos of application of herbicides
viZ.y Proeomerpence, pro and pegtesmorgenec and postesrovgence

showad ro significont differanve in etraw yield.

5. Dotwson boybiciden (T3, Ty and Ts Ve, Tg Vo, Ty, Tg ond Tg)

Table hh. Corparisen of herbicides

Hevbigides I"ean yield of stwmw inm Kg SEp G.D, (P=0,05)

Frmrod 5.520 3.090 7.752

2 I3 ’0-3 6 . 980
3.579 7514
Atramine 55,029
Cenelusion: Atrazine 2,4eD Pomrod

Herbicides atyazine, 2,h.D sud ramrod preduced highly
gignif leant difforence in styow yield pey plot, Atrozineg wasy

gupsrior to both 2,00 and yomyod., The differonce between
2y 8nd yored wag not eimpificont,

Tne intoraction effecte of herbicides 242 snd strasine
with tires of gpplication were not significant.



Toble 45, Proporiion of weod species in contzol

Poregntage of total
populotion

L5%h day 75th day

Kame of weed apocios

Dicots:
Ixdonthems portolseastroe 98,00 96.78
Rigers sruensis 0.19 1.07
dparanthus yiridis vue .35
Doturs Lastucsn “se G435
Sodgas
Synorug yotimdus : b.J78 “ve
Gragsost -
Bouinochion golonue . G.39 . o7
Cther grasses G.58 C.71

Table k6. Survival of wecds in the trostod plots on 75tiEday

Perventage of total

Tragtmants population
Dipota Cyperus Groeses
TO » Contyol B BF e 1. !&3
Ty =~ Hosing and weoding 95,17 .60 3.21
Ty - Hopd pulling Bhe35 .90 5,75
Ty = 2:b=D prowerorgones 00,00 . .
Tp, = 24«0 pretpostegmorcaice 100,00 .o .
Tg = 2y4-D postwemergonee o b3 ‘e 3.88
Tg = Borred pro-emerochiee 98,70 1.3 "
Ty - Mtraldine pro-ororgence SR.A7 1,07 6,16
.Bg =~ Atrosipe.prevpost gmorgence  40.3k 21,95 31,70

Tg - Atrasine posteemargonge 35.20 5.88 58.82
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C. Heod study

1) Hood specisnt The rolative propovtisns of difforont
voed opecieow rocorded in the conmtwol ploks gyve fumished

(Tsblo 45}, ZIplepthema poviulocostyus wae the wost dominant
weed io the £leld,

In the trested plote (Toble 46) dloot woeds, mostly
Exisnthens QQ&LWM diuminated in tho contzol, 2,hD
and romred treated plotn while prasscs and oyperus dominstad
in the stvesine treated plote.

13) (o) ¥ood popelstion op LOEh davt Data oa numbor of
wosds token on 45%th dsy woro onalysed end the anslycis of
varisnce pregsented {ippendix XV}, The 4iffurent trentment
effecty wery found sispificont et F 5 0.01.

wd

ALl the methods of opnlication of atrasing snd hosing
and weeding aipnificontly roducod the weod population than
¥est of tho trestmonts (Table L7).  “eed populotion 4o the
nand weeded, 2yh-l ond romred trosted plots wore similay to
that 1o the contyel plos.

The folliowing indopendont comparinons wore made.
1. Gonkxol Yo, Jant (Tn Vo. Ty so Tl
Fahle A8, Comparison of eontrol with raet

]

Trontments  Homn nuthor of woeds per guadrst 585 €.0 (I=0.05)

Control, 170,33

Reat 06,07 17.91  37.628

Cenclugion? Test  Comtrel



Toble 47, Compavison of trentment weans (Yoed populstion on

L5th day)
Pean nurber o C.D,
Treatments of weeds pew SEp
quadyat {Pr0.05)
I - Centrol 170.33
T1 - Hoging ang weeding 58,33
Ip « Hapd pulling 139.33
T3 = 2,4 pro-smerpence 145,33

Ty, = 2,4« pretpest emorzence
I5 « 2yk=D post amergenco

15 =~ Bomrod pre-swoypence

iy « Mrasine pro-cmovgence

Ty - Atyezine protpost omorgence
T9 - Mraning posteomergencs

166,00 25,032 50.49
104, 66
155433
933
20.33
25.00

Gonelugiony Tg Ty Tgp Ty Tn T3 Tp U5 T, I

Table 51. Cﬁzﬂpd*‘i@ﬁﬂ of troatment means {(Yeed population on
Sth

day

Troatments

NMaan purbey [N

of woods

5By
per guadrat {P=0.05)

?0 - céﬁtﬂ‘ﬁl

T4 = Hosing and weeding

Ty - Hond pulling

T3 = 2k~ proeemergence

Ty = 244D pratpogt emergencs
T5 - RalimB pogteomorsence

15 =~ Ramyod prae-cmorgonces

Ty - Sirazine prewanornence

Iy = Atrasine protpost erevgones
’i*9 = Atrazine post-gmergence

93.33
124,30
105,33
79.33
78.33 18,58 39,036
68,60
77.33
31.00
,3‘60
11.30

Conclusiont I9 Tg Ty T5 Ty, T T3 Tg Tp I

s

e
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The differenco between ‘control and moat of the tyaatments
wog bighly sienificent indicating the offeet of weed control
rethods in reducing weed population,

2. Culbura) Ve, Chovignl methiods (T4 ond Ty Veu T3 to Tg)

The difforont cultursl end chomicel wethods of weed gontesl
adopted did not produce pignificsnt differcneco in weed

population. The reogult indicnte that woed control by chemiesl
ongd cultural methods were equally effective.

3. Hang puiline Vs, hoolne ond weeding by hand hog (047s.%p)

Teble 49. Corparigon of hond weeding with hoging and

weeding
o ‘3foan nurbor of wecds . ¢.0,
Trostrants por quadrat 88y {P=0,08)
Hoeing and woeding 58,33
8 24,032 50,49
Hond pulling 139,33
Capelugions Hoodng ond woeding  Hond pulling

The differcoee betweon hosing and weedinz and yemoval of
weads by hand palling was significant ot P = 0,01, losing
and weeding by hand hoo was superior te hond pulling in
reducing weed populocion,
be Time of mppligation of herbietde (T3, Ty end Ty Ve, 1) and

Tg Ve. T5 and Tg)

A compurison of the diffgrent times of application of

herbicides vis., pre-evorgence, pre and posteororgencs and
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postesmorgence did not reves) any simificont difference in
weed population.

5 Batwoen hexbicides (Tn, T) ond Tz Va. Tg Va. 29, Tg ong To)

Table 50. Compurizon of herbicides

Lgrbicides Femn nuvher of weeds per guadrat SDp €,D, (P=0.05)

Ramyod 155,33
458,66 19.68 K1.28
2 e »
sheD ? 1387 29.%
Atyazine 18.22
Cenclusion: Atrozine Ramrod 2,40

Amonp the different hovbicides, atrezine wom the wost
off kelent in reducing weed populatien,

¢, Interaction of herbicides wiih tires of apslization

The imteraction offocte of heybioidos 2,40 2nd styvesing
with timen of spplication weve not significant.

11) (b) Uged populetion op 75th dey: Dota on weed
population taken on 75th day were snalyscd ond the analysis of
varionce precented (Appendix AVI)., The diffevent treatwent
offeets wore significant at P = 0.0%,

The opplications of amtracine olomo sipnificantly reduced
vend population than tho unweeded eontwol (Table $1). The
difforonces omong otrazine spplications were not significant.
Uaed population in the 2,4«0 and yamrod treatod plots were
less than thot in the hand boed plot,
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Tho following indepondent covparipons were |

1. Congrel Ve, Fose (T Ve. ©4 to Tg)

There wes no significent differenco in weod populatien
hetwean contyol ond roat nf the treatwouts at tho seeend count,

2. Suliursl Vo, Ghoniosl wethody (T4 and T ¥s. T3 so Tg)

ioble 52. Comparison of cultuwsl with choriesl

iroptments  Hoon nuwber of weeds per quodpat SBp  ©.D. (Pe0,05)

Cultural H1he31
10,53 22,12
Chomicnl 50,95
Gonglusions Chemieel Cultuwal

Tho twe rothods of weed gontwol pyoduced o diffovensge in
wood population wiidch wee significant ot P = 0,01, The
chemicel =pthods wore move offestive than eulitural metheds in

reducing woed populotion,

3. Hond padling VYo, boodng and woeding by bond boo [Ty Ve. Ta)

These twe ~ethode did not prodocc sy eionificont
differoncs in uvced population,
he Z3mg vf coplicotion of hoxidedde (Tg, Tg ond Ty Voo ), end
ig V¥s. T5 and Pgl
To sigoifigont diffeysnce was found dn wepd populaticn

between the difforent times of spplication of herbicides viz,

pre~omuyanée; pre ond posteameypence and POsStwGMOYTERCE.



Table She ggw-parm?n of troatrent means (Wood welght on

th day,
Yend G.B,
Treatwonts weloht 3
in gm {P=0.05)
‘1‘0 - Goptyol LE5.30
¢ « Hoalng and weoding 96,30
Tp - Hand pulling 206.00
T3 = 24ked pre-emergenco 519.30
T}, = 2yk=D pretpost smesgenco h25.00 56,32 118,918
Tg « RyheD post smergones 318,00
T - Poprod promemergence 405,30
Ty - Atrazine promerergonce 16,60
ig = Atrauine pretpest emergence $11.60
Tg - Atxozine post-gncrgence 8,60

Conelugion: %g Iy Ty Ty Tz Iz Tg

3 0y To

P ean
pr

ioble 59. Cox az‘iagm of treatmoent weoans

{ecd woight on

75th day
' "oed oz, - 6,D,
Tregtmonts welight 8O ‘
in . (P=0.05)
TG - Contynl ’él’cl}uBG
11 ~ Hoeing ond wesding 20.00
Py - Hand pulling 39,00
Tg = 2j4eD proegmergenco 529460
T}, = 844D prevposteerergence 405.30 K90 103,45
Iy w Rybel pogtegmorgonee 338,30
16 = Ramrod pre-grorgence 358.30
Ty « Mrozine prescmergence 26,60
Ig « Atryasmine provpost emergence 17.00
Tg ~ ftrasine post«gmergence 14,00

Conclusion: 1‘2 Ig Ty Iy Tp Ty B¢ Ty Tg T3
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5. Between hevbieidea (T3, Ty and Ty Ve. %y Ve. Ty, Tg and Tg)

Table 53. Comporison of herbicides

dorbieldes ean nuvher of weeds per gquadrat SE, ©.D.(P=0.05)

Ramrod 77.33
15,17 31.87
2y lpeid Theb2
10.72 22,52
Atrazing 8,63
Conclusion: Myasine 2 heD vad

The diffevences in weed population between herbicide
application of ramrod, 2,40 and atrezing was highly

gignifdcant, Atraving was superdor to both 2,k.0 and ramred
in reducing weed population,

6. Inteyaption of heruleides with times of spplication

The interaction effectes of herbicides 2,hkeD and atrasine
with tiwes of spplicstion woro not significant.

4313) {s) Meirht of woeds on 40th dayt Dats on dry weipht
of weads xetorded on the L5th day weorc enalysed and the
analysia of variance presented {Appendix XVII), The
different trestment offects wews found significant at F=0.01,.

A1 the treotments with atra;zine wers on par and were
suparior to bond weeding, other herbicids applicaticns and
control (Toble S5h). The cultuvel wothods sisc significantly
redused the weed welight than the contyol. Trostrentz of
RyheD and ramrod wevre not superior to contwol.
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The following indopundent corpnwisony wore mado.

1. Sentyol Ve, Dogt (T Vo, 04 to Tg)

Table 55, Comporison of control with rest

Treotwents Wood wolght in gm SEy  €.D, (P=0,08)

Gontrol 535,30
: 4.9 88,03
Fagt 22,10
Conclusions Hegt  Gontwol

There wos sipgnificont difforence in weed welght botween
coptyol amd rest of the Lrentrontes ot P = 0.01 indieating
that the wood contyol rethods sdopted wers offective in

radueing the waisht of the woods.

{Ty ond Ty Va. T3 to Tg)

Table 56. Oultural with phomiced

Froatvonts  Weed welght in gm 7 5% 6.0, {F=0,05)
Cultw 153, 1
Hreural 3215 3.8 (6.81
Chemical 229,23
Cenelugiont Culteral Chemical

ihe eomporison rovosled that tho culturol mothods werg
suporior to the chemiesl mathede in yodueing wood wolght.
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3. Hond pulline Vs, booins ond veodins by band Boo Ty Ve, Uy)

Ho eignificant difference wae oboerved in the dry weight
of weods betwsen thoeo two cultural mothods indicoting thab
beth the wothods wera equally offective.

" ieot of herbioide {23, T6 and 17 Ve, T
and Tg Vo. Ty ond Tgl

Toble 57. Comparison of tiree of applicotion of horbieides

Tiwe of application Veed welht dn gm  88p  ©.D, (B=0.05)

Pro-smargence 280,40
e ) 36.2 76.00
Pyo * pogtemmewnence 218,30
38,7 89.30
PogteaTmorgonce 103.30
Conclusiont

Sostegmorsongs  Protpostesngmionce  Pre-cmarygence
A eorporicon of the diffovent times of appliontion of

Berbieldes viB,.; pro-grorgenco, pro ond posteomergenice ond
pogteprarzenee rovorled thnt postesnomoncs application
significontly reduced weed welght thon the pre-cmorgense

application,
5. Sotwoon herbicides (I3, Ty and T3 Vs. T Ve. Ty, Tg and Tg)
Table 58. Comparipon of herbieides
Herbieides Weed wolght in gn 8Bp ¢, (£=0,05)
® d 10530
2"“’”; se7.10 15,9 96,43
b ) 32,4 68,07
Atvazine 12.20

Conglusion? Atyomineg  ReheD  Fowpod
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The differences in weed welcht betwoen herbicides were
highly signif icant, Atxozine wss superior to both 2,40 and

ranrod, Horbieldes 2,L-D and zamvod wore on par.

6. Interaction of herileides with times of appliestion

The intewaction effcets of herbicides 2,40 opd strazine
with times of application wewe not significant,

311} {b) Velspt of weods og 73th day: Data on duy
welght of weeds rocorded on 75th dsy were anslyssd ond the
anelysis of varisnce pressnted {Appendix XVIII). The
differant troatnent effecti were found to by significant b
P = 0,01,

All the treatments of atramine and the two cultural
metheds wore on par snd effective thap =ll other treatments
in reducing weed weight (Tebls 59). The pogteermorgente
application of 2,heD wog better than itz pre-smergence
application snd contrel but wmuch inferior ¥o atrazine snd
sultural methods.

The followinz indepondent comparisong were wade,

1. Soptrol Vo, Rest {Ig Ve, Tq to Tg)
Table 60, Comparison of contrel with rest

Treatronts Woed weight in gm SEp  &,D,(P=0,05)

Gontyol b3 36,60 76,80
Rast 185.5

—-

Conclusieons Regt Control
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There woa hiphly significent diffovence bobtween the
tranted snd eontrel plots 4ndicating thet the weed contwol

treatronts adopted wore offective in roducing weed woirht,
2. Cultpeal Vo, Chomicnd wethods (T4 and By Vs, T3 to Tg)

Table 61, Comporisen of cultural with chomiesl

Treoatments Yoad we&gm in gm 8tp é.ﬁ‘(i’:o.(lﬁ)
Gultursl 29.50
27.8 58,440
Ghamical 230.00
Conglusgion: Cultursl Shemicsl

The difforoncs in woed woight between the cultural wethods
and chomical wothods wos highly 2ignificant end the cultussd

wathods vero euporior to shewical rethods,

3, Hond pulline Ts, hoolnr ond weeding by hend hos (T4Ve.Is)

The comporigon rovezled no gignificont diffurence in
waed woight botwesn the two eultursl methods.,  Both thoe mothods
torg agually effootive.
be 2dwe of spoligation of hoxbicddes (T3, T ond Iy Ve, Tp and
Ty Voo T3 and Tg)
Tavle 62, Gospordson of times of herbicide spplicotion

Times of spplicotion Ueed weight in gm  SEp G0, (P=0,05)

Prewomozrgence 278.60 S 31 .-é 66.6
Pre + poat-emerzence 211,10 3.7 72,9
Pogteomoruenos 176,10

Conelusion: Posteonergenes P Dol »OMOFEONCE  PYo.GmRrnence
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Significent difference in weed weight wes observed
betwesn the different times of appl.teatiaﬁ of herhleides.
FPogteomergence snd o combination of pro.orergence and pogte

smeYzZence wWas Supsrior to preesmergence tyeateent.

5. Batuwsen hoxbicides (T3, T), and TsVs. Tg Va. By, Tgend Tg)

Tablo 63. Comparison of herbicides

Herbielddes  Weed welsht in gm Sty C.D, {F=0,05)
240 397.9 k0.1 Bh. 25

e ' 28,3 50,45
Atrazing 19.2

Conolusions Avpazine Romrod 2,40

The horbieiden, 2,4+, ramrod md atrasine produded
wignificont differences in weod weisht. The herbleids,
atrozing was wmoat offlcient in ro&uaim;: weed welghit than

the other two. [Rifforence betweon ramyoed and 2,heD was

not significant.

The Interaction effacts of herbicides 2,4-D and styeming

with tires of ppplication wore not significonmt.

1v} Yeed gontrolt The weed comtyol 1o expressed In terms
of the percsntage reduction in weed weight ovor the eontrol
(Table 64).



Table 64, Veed Contyol

Control, on cénwal on
Ireotrents Chith day F5th Aay
r.LsO - Control ) e
T4 « Hooing and weeding V7.5 95.5
o » Hend pulling 51,4 $1.3
T3 « 254l proe-cmergence 1.5 - 1.2
Ty, = 2,440 protpost emorgance Cul 8,8
Is « 2,34-D portegnergoncs 25.3 R3.9
Tg « Ramred proeomargence 4.8 19,4
Ty - Atrazine pre-crergence 96, 1 Sha0
Ty ~ Atrozine protpootw-gmérgence 97.3 96,2
g « Avrssine postwererpeonce 98.0 9G.8
Table 66. Linear roprossiony
L5th day after 75%h day after
Detailg sowing sowing

b volugs:

Grain yicld on waed walight  ~0.02175% w0 OR202NF

Straw yield on weed veigat w0, 10377%% «0, 10035
Lineor reoyesplon equstiony

Grain yicld Y on wesd =10,725-0,02178  ¥=10,315-

woight X 022028
Straw yield ¥ on weed 50,87 1-0. 1037%  ¥=h7,859w
weight & 0, 10035%

% Sipnifleant st P=¢,01 level
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v} Bolationehin of wead growih with ov alds The
simple corrplotion coefliclentn of gyoin and atyaw yiclde with
the wood growth sxe piven in tohle. 65,

Table 05. Sirple coervelation

¥ valuea
Betwsen L5th doy 7%¢h day
aftor after
Bowing, sowling,
Waed welght and gyein yilsld w 0.8015%%  w 0,8000%
Wegd wolght and etriow yield w O 80gL% - DJAGEFE

Veed populstion and proin yicld - 0,0893%¢ - 0,2375 1,5,

% Simnlfieant at P = 0.01

The ssgeelation botween weed growth and gyain ond gtyew
yields 4o very sivong ae vevesled by the hirhly significsnt
eorralatione,

The high significanee of 1lincar regrossion coefficicnt
of the groin ond gtrow yields on weed wolght (Toble 66) indicats
tnot veed prowklh oxexts gignificont aecotive influence on
the proin gnd stray yields of the orop. The extont of thie
influonce hes boen utilized to pradict tho approgizste yields
of mrain ond styow foy e glven extont of woed zyowth by
fivting linesy rojvession ognations.

B, Egononics of wosd contyol
The ceonomice of weed contyol by dilforent rothods ig
furniched in Toble 67.



Table Mo0.67

Heonomics of different weed control methods per hectarc over conirol

Extre Ixtra Value of Cost of Cost of Tobal et Yield
grain straw extra weed prepa=  cost  profit of grain
yield yield proﬁuce control ration  Rs. per in rg/
over over Re. Bs. of hectare rupee
Treatuents control  control  nectare extra Re.  invested
ip ¥eg in ¥g pro- in weed
duce control
Rs.
TO Control .e . .e .- .o os .e .e
T1 Hoeing and weeding 17%0.0 6155.0 1264 .00 150,00 208.50 418.50 845,50 11.93%3
T2 Hend pulling 1383,0 5732.0 1035.50 180.00 207.5%0 387.%0 648,00 7.683
Tﬁ 2 4=D pre-cmergence 112.0 928.0 112.00 33%.70 16,80 50.50 61.50 3.323
T4 2,4=D pre+post-emergence 5.0 81.0 T.30 73.70 .o 735,70 =664,40 0.067
T5 2,4=T post- emergence 112.0 303.0 75.80 40.00 16.80 56.80 19.00 2.800
T6 Ramrod pree-emergence 35.0 196.0 29.50 199.93 B5.25 20%.20 ~175,.70 0.175
T7 Atrazine pre-emergence 1809.0  8966.0 1442.50 115.60 271.35 387.00 1055.50 15.648
T Atrazlne pre + poste ”
8 émergeﬂce 1400.0 7147.0 1129.00 231.20 210.00 441.20 687.80 6.055
TQ Atrazine posteemergence  1284.0  7371.0 1084.20 166.00 19z.80 358B.6C0 725,60 7.735

Cost of grsin
Cost of strow

.o A28.50.0U per guintol
oe Rs.60.00 per ton

Cost of proceseing
extra produce

- Re.15.00 per quintol
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A1l the s*ethqu of weed control asxeept pre-grorZAnce
application of yamved and pre snd posteovergence sppliecation
of 2.kl wore profitoble (Fiz.¥1). Maxirum net profit was
ohtalued from pre-emorvgente eppliceation of atvaesine followved
by hooing aond weeding. Weed control by strazine application

and etlturzl wethode resulted in sizaeble profits,

In comporing the extya yield of grain per rupes invested
in weed eontxol by different methods, pree-cvergence spplication
of atrazine geve masivum return of 15.048 Kg, of grain per
rupee (Fig.12).

The expendituvre for varicus itews were calenlsted per
hectare on the foliowing basis.
Hoelnz 2nd weeding onge 50 women per hectare
at Ra.1.50/woman, for 2 operations oo Bs, 150-00

fiand pulling of weeds once £0 women per
hectare ot Fa. 1,50 /woman, for 2 operations +s B, 18000

Cogt_of hovbiejides

2yh~D {Blodex-A} «s B, O-00/Kz
Raprod-65 ++ B3, R7.55/8p
Ayrazins V.P. +s Bm. L5-00/Eg
g 54 7
& men at Bs.2.30 /each ++ Rau13-E0
Hire chorge of b sprayers ., Fe. 1-00
S o o G ot
Rae 1480
E. Basidund effgcts
1) Hoxbigide wesidue in erop: Chloroform extrset of sovghus

zrain and straw st the time of harvest was snalysed for atrazine



Isble 68.

Sample sboorbanes readings

Sample Ego5

Eapo  Easy A
g 1.60 1.00 .72 -0, 160
Ty 0.56 O.h3 0.37 0,035
1o 0.665 0.9 CJA0R 0,033
Blank of reagemte - 0.565  0.B15 0,850  ~0.08
00 v en 0.602 0.688 G292 G241
150 u gm 0.020 0,950  0.290 0,495
B bgyy = (3225 * Epgs)
2
Table 694\ Gbpoyvstions on subseguent ovop
AN
Treatmente "Ragi  Cokton
g = Control 0.0 (491 4]
T3 = 24h=D proeemorgonco 0.0 0.0
Iy, =~ 2ykD pre t postesmergence 0.0 0.0
'A‘5 w Rkl posi-grergenco 0.0 0,0
T ~ Famyod pre'-tmorgente 0.0 0.0
Iy = IAtrasine pre-omorgonge 0.0 0.0
Ty = Atvazine pre + postegrorgence 0.0 G0
Tg ~ JMrscine postesmevzenco 0.0 0.0
Bating: O = No visible offect; 10 = Complote movtality

S
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rezidue hy the spectrophotometric methed, no atraging residuo
was detepted. Theo yeadings of the trgoted evop sample was
conparable with thot of the untreolod exdp sample and Wlonk
of the reagents used (Table 68).

11} Fertilive of sordine poods: There wes no significunt
differencen iq the gormination porcentozes of the sorghum seeds
collectod fxom tho herbicide trested angd hend weeded plets
{Appendix XIX). ALl the somples shoued nowrsl gorrination
thoughh the germineticn of soods fyom the Eyk-D trented plete

vas dlirhitly less than the wroot,

134) Fortility of wood soodes The difference in the
germinotion porcentsge of tho Irisnthews portulncanteun sceds
celiceted from the differont hexblelde trested ond homd weedad
plote was not stotiotieally sipnificant (Appendix EX). R
Howgvey, tho germinovien percentape of the meede vaxdod from
26 per cent in the Z,L-0 pya-cmorpenge troated plet to 32,6 peow
cout 4n the atragine tveatcd plot.

iw) Bifect of herbledds apnllsotion on subsoguent srent
In the case of razi, ralped in ths dWferchntly treoted coile

there wag no diffevence either in soed evergonge or plant growth
up €0 flowoming (Tabln 09). Cotton seeds (7,6.0.3) com in
tho differently treoted soll gove uniform emewgence and theve
wse o difference in seedling growth wp o 20 daye,.
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DISCUIZION

Ths results of observations made in this trisl, evaluating
the herbicides and cormparing them with the cultursl rmethods
ravesl thet the herhicide atrasine comparcs favourably with_
the cultural rethods and in certoin aspecte osven excel thew,
Tho vosults pertaining to plant characteys, yield, weed eogtrol,
weed compatition end ite relstionship with the crop, economios

and the after offects of horbicide use ars discussced below,

&, PLAWL CdARACTERS

1) Blant beicht: The yesults showed that weed corpetition
lesd to o reduction in the height of sorghum. DBuwmgido end
Wicka (1905) reported reduction in sorghuwm heisht in the unweeded
gontrol, Siwmilar vbsorvaetions werc rade hy Vezamuddin and
Folman (1500} in waize and Verma annd Dhoradwsy (1963) in

SULATCANG.

dmong the diffevent wasd control trectments sdopted, plante
in the plots rocelving preo-emergence spplleation of atvasine
was tellor than thoae in the cwituwal plotg. Phillipe and
Roge (1965) obtseyved that sorghum plente in the atrazine and
propazine tregted plots were one and two inches taller than
thoze on the cultivated plots., Geomge gb al. (1967) wreported
inereamed plont height In sorphur over the hand weeded control.

Though both the atrazine treatrenta ond the cultural rathods
were effsctive in controlling weeds, tho Incraessess of eorglium

hoight in the otrazine proe-grersence treated plots right be dus
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to the weed froe condition previded by tho trestrent (Flate I)
and the weed compotion suffered by the plente 4n the cultural
plets up to the firest woeding.

Fogtesmergonee opplications of 2,4-D opd the treatment of
ronzod were not supovior to contyol. Tt wight be infoywed that
tols wodugtion in helght was due to the ineffectivaness of the

trootrents to control wooeds.

The pherieal and cultursl wethode Bf wosd control weve found
o hove similar offoete on plant helpht., Bumeide ond Wicks

{1865} repowted thot cwltivetions wers oblo to reduce woed
meonds 0 the extent that weods did not reduce sorshir height.

Flant helght in the hand heod plot was on pay with hond
waoded plot indicating that pyesence or nbsente of weeds nlone
affortad the helght of sorghur znd intercultivation received
along with nond hoeslng had no benefieisl effoct.

Atrasine glgnificontly enbonced plent height over 2,L-0
and ramred, Such effect of atrogine over other horbicides
wag reportod by Bodoede (1965) 1n soxphtme. Prowgremponce,
pogtegrergonee Oy the gombinstion of twe 4id not affeet the
plont hedght. But within horbicides tho difference bebween
vires of applicotion wog alzaificont in 2,40,

Ihuey weod contwol incwessed the plont beight in sorshum

and pro.ororzence appllestion of stwasine woo the best (Pig.2).
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11} Bumbox of Joaves: The varietion in the wean nurbor of
leaves produccd 4 the differently trested plotc showed thet weed
infestotion of the £10ld affcetod tue leaf preduction in serphuwm
and that the weed control motheds were benoeficinl to enhance
lecf producstion,

Atrazine was superior to 2,4<D In onhoneing lesf nurbor,.
Lapechonkov {1006) concluded from g herbieide trial that
applications of styasine ond simazine weve the best arong
harbicides which incressed ylelds of frash material in fodder
sorghum. The non gignificant differonce betueen the eultursl
ond chesical methody Indicated thnt the use of herbleides for
woed contrel In asorghtm wes s effective ns the conventional
mgthods and that the herbileides hed no adverse effect on leaf
production, Interculture did not bavo ony benefit on the crep
other thon weeding.

The time of gpplicotion of herbicides hod no sffeet on
tiidg chorocter. Howovor, the suporiority of pro-emavgence

tragtment of atrasine ovey hond woeded plot wos confiymod:

1i1) Lgof avesm: The weed contysl treatronts adopted
siznif feantly influenced the lesf gves of gorghur (Fig.3).
Asvazine opplications resulted v meziruwn inewvesse of lgaef arom
followed by culturol srethods,y 24ke0 snd rumyod in thot order,
Thig leads to the vonglusion tagt the louf ares of the plent
wae reducsd by the wecdinesz of the crop.

e

Atrasine wag the wogt offective in inorwasing leaf area.
The interaction of herbiecides with time of applisation wag
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significont, gince in 2,k-D proecmeygonce o pogtesrurgence
was guporier to ite corbination. Tho suporlerdty of cultursl
wothods over tie othor berbiefdes roveals thot beth the
caliural watheds wers equally effestive shile, smonz the
herbicides only atwynsine way effeetive, Ihg non significant
differsnce botween the ocultural methods showed that hesing
ond weading had no benefit otogy than yomewal of woelds.

Since the vozetstive charscters such ap plint height,
1leaf murbay and sres were fovoursbly influeresd by the atyvssine
troatments 1% =oy be concluded that tho ineressed plumt vigour
{Plata VITI} exbibited by tho strasine trvosted plots wey be dus
e ito offective hexbieldal property.

iv) & a.of ¢+ The thisknese of the peduncle
wan lnflucnced by the weed contyol wothods tried ond it wesm
propovvionsl 10 tas effectivencos of tho wmethods., The
trontments of 4«0 apd ramyod though bettor tnem the comtrel
wes dnferisy to the cvlturel wethods,

Atyasine recoxdod waximup values of thishness and wag
the best grong herbiclides. The differences betwasn tires af
applicstion was not sisnifdepnt in any cage and hence any
time of appllestisn trisd can be adopted for weed control.
the overall suporicsity of the cultural wethods over the
charicols way be otéributed to the offoctivences of the cultural
wothods while arong the chericales strazine alomo wes effective.
Gooxrge gt gl. (1967) obsorved no differcnce in thiclkmeowss of
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pedunele of sorphum betwean hand weeded and atrasine trested
plots.

The additional tillsge gaimed by the hand hoed plots wag
not boneficisl to the crop ond henee & $illage along with weed

wemoval wae of ne ume {0 incresae the thieclness of peduncle.

V) Lencth of sarheads The differsnt weed control rethods
produced differancos in the length of carhead indicsting that tho
trontments sffocted the ear lenpth (Fig.h). The mosn length
of aar in the trosted plota were more thon the apweeded plot
showing that the weed infestobion reduced ear length of sorpfhum,
a chovactor highly correlated with yicld according to Ayyongar
ot al. {1935).

The treatmente of atrssine snd the cultursl wethods weye
superior to other troatwents in increasing cay length,  Among
the nerbicldes, stresine was tho beot amd the resulte further
rovealed that any time of aoppliestion of herbicide can be
gdopted foy weed contvol.

The cultursl ard chericsl ~ethods 41d not produce any
differgnee In ear length which indleated thet the chemical and
cultural methods were equally efficisnt., Larba and Vorme
{196R) studying the vesidual effects of heavy spplicaticne of
herbicides obsorved that the esr langth of vhest rumainmed
wmaffected In all the tregtments.
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Similar longths of eor in the hand weeded and hoed plots
indicuted thet intercultivstion had no boneficlial effect on
ear length of sorihus,

vi) Brepdth of cevhesd: The difference in the wesn breadth
of ear ip the variously treated plots showed the offect of
trootments on this charactew, lhe bresdih of the ear in the
troatment woa more thon thet in the control, wilch indieated
that woed growth lend to a reduction in the breadth of ooy,

4 character ighly gorrelated with yield gegording to Ayyangar
o 23, (7935). The tweatwente of otrazine snd the cultursl
nothods yeduced weed growth o the extent however, that the
breadth of the eaxr wae net affaected.

Arong the horbileldes, strasioe wag the Best and was
effective when applied gs proeomeTgence, poste-cmoYgence or og
a corbination of the two, The wosn breadth of ooy in the
cultural ond chgnissl plets did not differ irdicsting thet weed
contyol by the twe wethods were egually effective and thet the
herhicide application had no pdverso effect on thiw cavhead

chayacter.

Ne differonce in breosdih of sar wia noticed between the
twe cultural rethods indiceting thot the additionsl tillage
receivad by the hend hoed plots did not produce eny offect on
the earlinnd.

vii) Weleht of the suxiisnd: The verying degres of weed
infestation in the field caused by the different wesd contwol
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rothiods produced covrospendiny difforence in the weirht of ido
cre Ing weop welrat of tac csvacad in tne ixeatwent plots
108 rovg thon wast of the wemcded choeelte “eod growth nlong
with tho eony reduced theo voight of the oor ard =0 woed contrel
rotasds voye bonolicisl o sahiopes the yicld poteatial of the
plmt. Bowmeldo gb 1. {1500} reportad fro- nn exneviront on
ary lond esrghue a3t Jobrnsks oot the welrht of the in_divss}usl
hooda was olvnificantly move In the calturally apd cheeloolly

pontzolled plotr using otrosing toon in the voody control,

Arowyr the iffcrere herbleidos teiod, otrozing sirmiflewntly

inerensel ooy 1 olrht tuan &yhed and roreeod.

I» tho goncrel cerporicou the eultuyel mochods vere
guporior vo thce deical wothoda. Lowovey, the tLresteonte

-

of mlraBine wore on o wich wio cultuzel wothode., Caoyro
2t ol {1907} "emnd thet tho woinht of ke oaviicad of prrain
goryhu~ vag not ifforent iy Wio otrxesine irested opd bhand

woied plote,

Sotreon thic differont tircs of woplicetion of Leyhicides,
atne of thes girnificantly affocted e woipht of the sorheod,
indlertin~ thet the woed eoepotition vpte 11 dave after sowing
iae orep did wot sffoct the asy weishv. ence 81l tao ¢ives 0f

opplicntion of etraging vaws oaually offactivo,

Intorenitivotion given te the hand hoed piot~ hed ne

wonesiciol offect on tac esrheod veifht.
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viil) ¥eluht of the grain per soy: Significent differences
were obeerved in the reen weights of grain per ear fyom the
differont tregtment plotg (Fig.5). The groin weight per sap
was the highest 4in the plots whers ths weed gontrol rathods wore
rogt effective, thug weed competition coused a severe reduction
in the yield of grain per esyr. Sumside opd Wicke (1965)
reported thet weed control trestrents that 4id net adeguately

control weads reduced morghir seed welght por oar

Of vho different weed contyol wethods tried, atrovine
spplications and the oultursl rethods wora supevioy to ald the
other methods of weed control in incyemsing welight of grain
peY gar,

Arong tho berbicides, strezine incressed the groin weight
per ear andl any time of epplication tricd was suitable.

The superiority of cultural wead control wothods over the
horbieidsl methode on » whole might be sttﬁbutsg to the
ineffactive control of weeds in the 2,5.D snd ramred treated
plotz. Bumnside and Wigke {1665) observed 5o difference in
grain weight pey esr between chewmical snd cultural methods

when the waed control wap effactive,

Gerparing the merite of the two culturol rotbods both wers
equally efficient in erhoneing the grein welght per ear showing
thot £4llsze duving tho growth phose of the crop was now
psaentisl., Bumeside and Vieke (1904} studying the effost of
eultivations on dry lend eorghur concluded that on goll types
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vhers wecds were controlled, cultivations wers neitber

advantagenus NoY nacegsary.

4 review of tho esricad characters such pe the pirth of
peduncle, lenstn, bresdth and welght of the oor along with the
wean yield of prain which were highly correlated with the
ultimate yield of the crop showed that weed infostation adversely
affected thesc chersmcters and in all the eases strazine
tyroatments Yeocordel maximum closely followed by the cultural
methode of weed contyol. TRest of the treabwante ware either
inferior or not better then the unweeded ocontrol.

ix) Ihousmnd crain weieht: The vesults of investigation
veveslad that the 1C00-grain weight of sorghum wam net affested
by the presence or sheence of weeds in the field. Buruside
and Wicks (1905} alwe veported that the sesd welpht of serghim
wog not  affected by weed competition, SBirilar ohgeyvations
w:za:'e mode by Msrs and Euear (1962) 4n bajrs and Yawtin and
Titeal {1903) in barley.

ihe reeult alseo indicated that herbicide application for
weed control did not affect the 1000-grain weight of swvrgha-.
George g% al. (1967) atudying the offect of atyazine spplicstiocny
on Aifferont varigties of gorghum chservad no differsnce in
1000=-grain welight botweon the atrazine trested and hand
wonded plots.

2} Xagld of stygw por plagt:  The differsnoe 4 the wean
straw yield between the diffevent troatments indicated the effact
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of treatments on straw yield of sorxghum., The sivow yield
¢losely followed the effectiveness of the weed contyol
treatments sdopted. A high yleld of gtraw in the treated plots
than thot in the unwseded plot showed thot weed Infestotion
veduced styaw per plant. Bumaside gt 2l. {196k} found that
the yield of fresh moterial in sorghun was insressged by
contyolling weeds, Lapchenkov (1966) glge obtained inerossed
yields in foddexr soxphum by weed contwol,

Among the effocctive trestrontss Pre-emergense mpplicatiqn
of atragine was supericr €0 the cultural tryeotments, This ray
be dug to the early weoed control wade posoible by the pro-
srefpzonce treatwent whovees iv the culiural plots the orop
sufforod wesd eovpotition upto the firet weeding snd in later
gtoges from subsequont resrowth of weeds,

Mrezine yag tho best omong herbieides to increase gtyaw
yielde, Bedode (¥965) weported siwilsr ruenlts. The non
slgpificant difference betwaen the times of applicstion indicated
togt any time of herbicide application cun be used. Th_g _
rosultes furthey revealed that the charical and cultursl methods
wers equally effective in increasing the styaw yleld snd that
the horbicide mpplicstion d4d not affect the dry ratter
production of the crop, The bonefit of intercultivation algo

wan 1ot reflected opn the strew yileld pexr plont.

B FIELD UBSARVATIONS

i} Sxop emarsonce: The preo~swergence spplication of
hexbicidos is likely to affect ger-ination and orergencs.
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A study of crop erergence was made with & view to Bacextain
whethey the erorgence of sorghum wag affected by sudh trestments.

The results vevesled that there wos no difference in crop
erergoncs betwecn tho pro-eworienee treoted ploty and the
unsprayed ploto, Honece the preeomergence application of X
herbicides did not cauge any inhibition of evergence of sorzhum,
This was in sgyecment with the rosulis of Bhnmradws) and Verma
(1961) who reported fror thres yenrs dets thot the pree-ewermonge
application of 2,4D had not advorsely offceted evorgence of
wheat.

11) Plapt estoblishmentt Significont differences in the
plant popilation were caused by the different weed contwol
mathode, The plant estsblishrest was magimum in the plets
where waed control was effective, The presence of weeds in
the £4icld caused a reduction in plant population snd hence L
adoption of wead contyol was essential to raintain the oplimum
crop etend. Tadulingam ond Venketanorayesna (1932) cbaserved
that on accommt of fts gregerious noture snd progstrato habit
Sriopthens boomre 80 bed in cultivated fields that the growth
of any erop was almost Aimpossible. Bumside gb al. (1964)
reported thst hand weeding increased donsity of sorghum,

Bedade {1965) stated that the yield incroases of sorghum
agacciated with improved weed zontrol wore attrxibuted to
incresee i plamt stand. Burnoide end Wicks (1965) found
that weedy cheocks roduced gorghur stand.
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Atrozine wes found to be the best hexbieide which rotoined
moximus ovop stand.  Tho prowsrerzonee oppliestion wen superior
to poateerorgancs application of strazine, This bohaviouy
may be sttributed o tho severs sarly woed cowpetition suffered
hy the crop till it »ocelived tho postearergenca trestrent.
Thereforey £or proper plomt cstablishiment pre-gmerieonce
spplicotion of otrasine wag better.

geth the culturel wothode wars olmo offestive in
maintoining prop stond.

The eultural methods in genovsl wore offective in
mainteining orop staad when covwpaved with the chemienl wmethode,
The difforonce in crop stond bobween the Inoffostive herbiclde
traotmente of 2,4-0 and wamred and the contrel was not .
mignifcant which rovonled that the high mortality of sorghum
was die 0 severo competition from the apgvecsive weed wather
than the effect of horbicide. Bumpide ond Wieks (1965)
reportod that plant cotablishront was net affected hy

eultivation or hoxbicide.

The vosulls yovesled that weed competition coused severs
mortolity of sorghum eccdlings. Pany workeys havo roported
auch cormpatition betwoon plants., Bloassdalo {(§960) stated that
the rate ot wiiieh certain weeds grew in heizht and leal aros
chpbled then to gupreas the growth of evep plants and oVventually
to kil them  Inatencen of phytotonine or zelibtaxieity botwaesn
plants which canpet be stiributed to competition for watovw
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nutyients oy space hove been wvoported by Oswald (1947},
Uderan (1558) and Martin end Pademacher (1960},

In this study 4% won obvious that some sort of cowpetition
redueed the stand of coyghur in the woedy plfsts:. ‘ Tt was not
posgibls to ¢loarly distinguish wvhether o corpotition for
apace and nutrienty or 2 telitoxicity of weed or a combrination
of the two rosulted in hbigh mosxtality of sorghur asedlinge.
This rogulres further inveetigations.

142) Azsopement of grop dndury: lhe selectivity of
hotbiclde dependas om ite toxie offoet on the woeds ond its
ability to leave the crop unhuavmed.

Tho results showed that nong of the herbicides ceused any
injury to sorxghum ot the rates and mathods of applieatiop tricd,
This lead to the conclusion that all the herbicide treatrents
were solective op sorphum though tholir horbicidel property
vary. Albext {1961) reported thet pestecwerzence treatront
with 244« ot one pound on soxghur six end 12 inches tall
eauped no sowghum injury. Peivre Dupaigye and Rog:ngn {1965}
voported sslectivity of atrazing end 2,4-0 on sorghun at gix
lesf stoge. Charberlain gt gl. {1997} ond Andeyson and
Witeworth {1967) woperted solectivity of atrasine when applied
as postegrergence st varicus stages of sorghum growth,

Posteomorgence application of 244-D snd strazine did not
cause any drift hossrd on a bhondi seed crep ralsed thres metros

away £rem tho sorghum field.
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4y} WM‘ The mosn gyain yicld pew plf:»t
voricd from 0,860 kilogrem in the contyol o 11,805 kilogvems
in the atrazine prewtrergence trested plet (Fig.6G), The
varistion in yisld rovoaled the influonce of woed control rethods
on the grain yicld, ‘here tho wocd cuntyol) wig offective the
yislds wero high., It wog evident from the eovliex ssctions
that tho weed compotion lesd to g reduetion in the growth and
yield attributes of tho erop. The low grein yield in the
waedy plots were the result of gsummation of reductions caused
in the plont vigour, yield of grain pey cor and plont
gstablishrent, The asdverse offwet of woed growth on cyep
Yicld wes fuvrther projected from the simmif icant negotivo
corrglation borueen the weed woight and groin yield.

Such offect of weeds on sorshur yislds hed boen reported
by rany vortoxs. Horewits snd Elottor (1003} found thet
waed Infemtotion reduced gwain ylelds of irvipoted soxghue by
0 por cent.  Yese gf gl (1964) weportod that weed erewth
reduoud grain ylelds of both lrwigeted ond dry land sorghur.

A1l tho three applicotions of atxezine ond the two eulitvwsl
rethods wore the bast trustmente vhich incregsed the yield over
the roraining trestmenty znd contwol, Hirilowr resulte ware
prodaced in the welpht of ear, weight of zyalin pér ear ond plant
sgtoblishmant.

The difference batween the gontrsl ond rest of the
trootments taken topother wos alego pignificont which foocumsed
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the effect of woed control methods and indicated tho necsgsity

1o adopt weed contrsl megsures to engure normal ylelds.

Atrogine produced nore yield than the other two horbiecides.
Congidering the sbuve sapect strosine ssowed to inereose the
grain ylold withowt any adverso offect on the evep, My
workexs have roported the efficlency of gtrazine in eontrolling
weeds and enhoneing evop yields, Howowits snd Kletter (19G3)
soncladed frer o Borbicide trisl on sorchum that t.heﬂgmin
7iolde from otrxasine trosiments wore highest when comparsd with
tho standard 2,b«D pogtesmarzence trestwent. Durmmside gt 5l
{1964} roported that strnsine ot one pound eoplisd pree
griorgonee rostlied in highor sorghus yield. Deodsde {196%5)
aleo roported ginilor offents of atraosing.

411 the throe times of gpplication of herbicide tricd weve
sguelly effcctive exd hence the gtudy vovealed that sny
conveniant time of spplicaticn of herbicids eon be chosgn for
weed contrel. Smmside and Wicks (1968) found thot proe
emeygence gpplication of stragise inoressed grain yields.
Stipkloy and Anderson (1965} concluded from o herbieide
cuporimont on sorchuw that strazine applied an postecwermence
rosulted In the highest profn yiold.

Botween the chemicnl and sulturel rmothods, in goneral,
the culiuval methods were found to be superior; hovaver,
Ggovpe gt gl. (1967} cboerved ne difference in prain yield of
soysiur botweer hond weeded aond atrasine trgsted plots,
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Crain yields wors not diffewent im the hand weeded ond
hand heed plots. This indiested thot hosing which pave on
Intercoliure in addition to weedinmpg bad ne bensficial offect
on the ercp yield othor than roroval of weeds. Pumside snd _
Wicke (1904) studying the effect of intovcuitivation 4m sowghim
coneluded that cultivetions woro neither adventageols noyp
necesaary., Coll ond Sewesll (1917); Baver (1958}, Changule ond
Khospe (1962) and Kyawer {1965) olse reported similer vesults
on the ylelds of different erong,

¥ Straw vigl Ihe Aifferonse in straw ylold

peyr plot betwoen the trooatwents and between the tronted and
coptrel plots indicsted that weed infostetion roduced styow
yiclds ond woed coptrol was eogentisl ¢o obtein wawirum straw
yields. Sumsido gf gl. (1904} found that hond weeding
lneronged yield of fresh raterisl in sowshir. Fadowschey i
(1964) stated thet weed compotition causcd dwy welsht reducticng
is covensls, Thakur gt gl. (1967} obdoined hiph straw yislds

by comtroeliing weeds in paddy.

The pottem of gtraw ylold from the differont treatrents
followed rlosgly the plant establishment ond the strow yleld
per plant, This indicated that apart frvom the effect of woeds,
plant sstabligheont ond weight of straw pey plant also
contribnted to the sty yicld.

Proegrergonce applicotion of atrazine produced more sTyaw
than the gultursl rothode of weed contyol. Thig effect might
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be dus to the eavly wéed control made poseible by the proe
omerrence trostment. The high straw yields obtained in the
otyszine trested plots over the 2,40 ond romyod treniments
slee indicoed the officiongy of ithis herbleide. Bodaede
{19065) roported that among the hovbicides tried, atyasine
preduced the highost yield of straw. Lopehenkeve (1966) olse
repoxted gimilay offepte of otrasine on fodder sovphum,

It wog found that the cwlturel wethods pyoduced wore otwsw
than the ghonfenl mothody., This might be etiributed to the
ineffective weed contyol and gonvequent low yielde of etvew
produced in the 24D snd vamrod trested plotse. Kofzs and
dngorge {1963} reported that the weed contrel by chewiesl method
with atrosing incysosed the dxy metier yiolds of waize thon the
eultivated plute,

The non simnmifdcont difference in whraw yicld betwesn tho
hond weeded and hand boed plets indieotod thnt the tillspe
rogeived by goxghum at the dime of how wesding was not beneflelal
%o incveese the stvaw yield and thot the tillege had po benefit
other than weod womovel.

€, VESD STUDY

1) Hgod snsuies: The dsto on the weod species of the
eontrol plot revealed thai Ipinntheors peviulscostivm, o1 annual

digot wap the rost dominant weed. Tho othor dicote such 9
Birers pryensis and Smemmnthos pividis wove of rcinor i-portance _
due to their nuverical insignificance. The ovcurrence of Cyngrus
Zotundue snd Bohidnechlien cnlapum wae also sparse,
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In the ¢sse of sivazing trested plots, irvespective of the
time of spplication progs and oypeyus dominated. This wmight
bo attributed to the officlent control of brosd leaved wecds
end itm ineffectivoncen on grogs snd oyperus &t the doooy tried.
Similor oboorvotionz on the ineflicisney of otrozing on prastes
have beon veported fyom esrlier lovestizetions.  Andeveon
(1904} from a hevbicide oxperiment on gyaln sorghum stated
thet sirazine et two pounds per acre wee tho wost offactive .
herbieide except apainst prosges. Shiveil and Ruo (1963) fyom
& wepd contral, trisl on maizo ceoncluded thot miyesine ot four
o elght pounds por scre contyolled brond losved and gyose weods
while 8 two pounds rate was suf¥icient o contyol the broad
Jaaved woods,

In tho 2,heD pro-cromencs treotoed plo%,a,y grgee ond oypeYun
wors shaent wherene broaed lesved vecds wore dominunt., Tn the
hend hoed and hond weedsd plots also grues and eyperus were
procent thosgh the dominant specloes was ,,T_ma@m. The wry
Loy proportion of grags and cyperis i the eontrol plot snd in
tho 24heU and wamred tvested plots might be due to Yhe emothoring
offeet of the dominant wesd Irxlanthoon. ?adulmgﬂm and
Venkatanoraysna (1932) described 4 oe oug of the wost dorinont
and spgreseive weeds of cultivation undey Cofrbatore covditien,

11) Hopd pomulation: A1l the plote were in & perforstly
waed froo condition st the time of gowing., Ihe fivet count

raprosented the offoet of prosemergonce ond prategrergence
applications ond tho first sultural opoystions on carly woed
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eontrol while the second count wag the net rosult of all the

treatmeanty at full flowering of the crop.

t. Effoct of treotrentst There wee significent diffevence
in the wean nurber of woods ipn the differontly troated plots at
tho first ond second pount., At the firgt count atrasine
treotmente and hoeinp and weeding by hand hoe reduced the woed
nurber fyrom the other treatments including contyrol, while st
the gecond count strazine treatmente olone rocordod 5 lessey
nurber of woeds than the unweeded eomtrpl. The wesults ghowsd
that ptresine applicotlonn effeet moagon lonn control of woeds
wiaile the effect of hiveing and weeding wos not lopg lasting.

Raduection in weed populotion by tho use of strazine and
cultural wothedas have been weported by wany enrly workers,
Apderson (1904), Phillipe {1965) snd Lapehenkov (1966) reported
gimilor vesulte in sorghum, Bumelde gt gl. {(196L) reposted
wasd yiolds decressed with tillage, nayrow spacing snd atrazine
troatments ond thely combinations,

2. T i onulation: Aunothey intaresting
phenerenon obseywed op the weod count wes & gudden incresee of
weed nunbor in the hoed plot frow 58,3 to i24.J per quadrot
fzrom the first to the recond ecoumt (Fig.8) vhile in the vemaining
treatments including ¢ontyol tho woed pepulation recoydod
congideyabile roduction., The incysase in woed population in tho
hand hood plot ag g result of hesing may he wxplaoined 1 doe to
brinzing ond exposure of weed secds {rom tho desper layews to

the surfaco wiere the comditions aye more favourable Ffor
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cmorpencs. Agasn the sesdling vecds that wero disturbed and
left on the suxfoeo by hoglng would bave rpecstablished with

stbgoquont roin or fywigstion. The pheve explanation is in

favour with thot of Bunting {1963},

3« Yood competitiont  In the coze of pontrol, 2,4-D and
ramyad trested plote tho weed pBpulatiom yeporded an appreciable
reduction at the sewend count. Ihis reduction In nurber wom
not ascomponied by a corrvesponding reductiecn in the weight of
wosds.  Honee, the reduction in murber without a wreduotion in
the vate of growth cannot be attrdbuted to any sort of trentwment
offects  This roy bo exploained s g natural phenomenon reegulting
£xom gompetition sropy the woads whieh yesulted in the glimination
of the weakor onga and suyvival and grouth of the competent
ongs, ihe notural reduction vas g chernsteristic of all
treatment plote in which the treotwente wore not effeetive to
eontrol woode (Fig.B). Tho sare apecles vis,, Trisnmthema
portulaenetyun dominated ip both the counts. Hence the natupal
thinping took plage within the seme apocics. Hmwpow (1960)
stoted that notural thinning whish stavts aftor goyrination
yosulted in thinniop in vhich the proportion of geedlings killed
inevemses with incrosging deneity of seedlimgs.  Eing (1966)
sedd that in tho scodling stoge the most importont problem of
establishmont in & denge stend of single speeies was compebition.
Charles Dexvin md othors opined that the severity of
competition betwesy planto belonging to the gome speciesy because
of gimilority of their demonds, waw mere thun that hotween
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individugle of two distinet speclss. In this csse g
sompetition weaulting fvom 2 dense stand of ipjapthewn moy be
accountod for the decline in wesd population from the fivet
to the mecond coumnt,

While corpaving the ¢ffect of
woed sontrol $roatmonte with the control, the difference was
significant st thy eorly pteger of the cxop prowth whi:le_ at
lator stogep the diffevencd was not simificont. This wight
be dus o the incrgasse of weed popuiation In the plots where
gultuyal methods of woed pontyol wag adopted snd on the naturel
reduction of pepulation in the centwol plots.  Se, vhile
sveraging the treatments, the sffeet of atvazine treatronte

was moshed by vomeining tyveotments.

Cowparing the effizisney of ha&hi&i&sﬁ in reducing wed
populztion the resulis wore congistent fyom the sewly to the
istey stage of ¢yop prowth, On both the cceamiong the
population in the otyasine plote was gignificamtly low,

Arle (1902) wepoxted, offective setsom Llong contyol of
Soninachlen crussgalldd with atyasine ot Louy pounds pory sore,
indoroun and Witworth (1967) cheerved 100 por vent control of
groge opd brood leeved weeds by pro-cmorgoned and poztecmorgence
eppligation of stravine in gyain sorghum. Bumside and .
Robison (1967) found that among tho horbicides tried on sorghum
vamyod wos the least effective im contzolling weoode. The
rosuXte showsed thot the timen of spplicatien did not modifly

tae heybicldel properiy of weedicides.
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Betwean the cultural ond chemical wmothods of weed countroly
on populstion basis there wos no difference at the Dirst count
while ot the geeond count the shierical methods were supevior
to cultural methods. The inferonce is thaet while the
herbieides provide geason long eontrol, tho offect of cultursl
methode ware tewporory. The failure of cultural rethods to
proiong the sffect may be due to tho rojyouth of weeds om
disousced sariier,

Amopg the cultuynl methods at the £irst count hoeling and
weeding was supericr to hand pulling while st the second count
boming ond weeding fell ghort of significance. The
ineffoctivenese of hond pulling te roduce woed population at
the ecaxly atogs might be duo to the fimradiate repyowth of the
breken parts and geedling weeds which escaped hand pulling
owing Lo thely mroliness. Chaneellor (19685) weported that
the geeds of mony weeds of arable ¢reps porminsted rore frecly
i svourtsenltivetad at imteryvals of one month, three months
or one yosr than in uncultivated ground., The rajopity were
alther stimlated or rewained unaffocted by cultivation,

Theugh the eulturel methods have not reduced the
population the weed growth wop suppressed adequately sg
evidenced from the low weight of weeds prosent on both
cecagions (Fiz.7) and the normsl yields of the crop obtained
from the eultural plets. Therefore, it right be concluded
that the eultural rethoda were effsctive in suppreseing weed
competition considersbly onough to raise o normsl erop (Plote I7}.



111

111) Yalght of weedst Tne drxy weight yiolds from the
differently treated ploty showed significant dif:{emnees in the
£irgt and gecond obsayvations. The patters of weed yields was
gimilar for the two cbseyvations in that the high yields on
the L5th day hod similar yislds on the 75th day ond pine yersd.
Thic shows thet the density of weed grouwth was almoat unifomm
in the esrly and lete stage of crop growth in the Aifferently
treoted plots (Fig.7}.

Veight of weeds was the least in tho otrasine treated pletn
on both the oceaglons, this g folloved by hond hosd and hand
weoded plote in thst ordor. The welght of weeds in the control
plot wos higher thon that iu the trested plots at the fivst
and gecond comnt. This difference chowed effectivensss of
the variouz weed control wethods in redueing weed growth,
Bumaide (1966} from a wosd contrel exporiment on somghum with
11 troatrents obtained sigmiflesnt reduetion in dvy weoinht
yields of weeds in tho treated plots. Bharadwe] and Verma
{1961} 1n wheat and Bhnyadwe) and Vomms (1963) in sugavcone
ohyayved signifieant reductions of weisht of weods.

Atrazine wae significsntly superior to 234D snd ramrod
on both the oaeasﬂzsns. Avrszine gove seoson long control
0f weoeds snd wag mopt offlcient among the herbicides {Plates
VI ard VIZ). Bovey snd Bumside {1965} reported from an
eXporiment in soxwthum thol atyasing way wmore effective then
the other chemicals tried. Vengria (1967} concluded from »
trial on £ield ¢orn that yemrod slong or in combinstion with
244nD wore not outstanding in byoad leaved weed control.
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Betweon times of appliscation postegmergence applicsiion
vag most affective on both the ocessions, Tho results indicated
that for genson long sontyel of weeds posteomerzence or o
goubination of pre and post-enaorgence appl_ieation wore the
host,  Albert (1989) weported thot post-omergence application
with 8,40 peve excollent control of weods. Fobinsen and
Holgon (190L) from twlals of four loestions roported
effgetiveness of pre and postegraygence opplication of herbicides.

Though post-anergence spplicotiens provided season long
contysl of waods 3t hed somo dlsadvantage in that it allowed
the weeds te corpeto with tho exep in the eaz‘ly_‘stage of grop
growth. This sarly competition might bo c!etx-imptal to the
early vigour, stond snd yield of the orep. Pademachew (1504}
ztudying the effect of woed corpetition ¢p oats at Aifferent
asbages of growth fndiceted the need for early spplication of
heybieidal sprays to winimise yield loses,

The ¢ifference hotweon ihe tires of applicstion weg not
significant i sirog@ine troated plota at the fivet and seoond
chearvation vhercas for k-0 the diffevence betwesn times of
opplication was zicniflcant at the second obhsexvation.

In the geseral comporison the cultuysl rethods were
auperior ¢o chemieal wgthods in weduciny weight of the weels
én both the ccensiene, The inefficiency of the chemical
mothods might ko due to the ineffectivences of 2sheD and
remrod (Ploges IIX, IV end V).
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Both the enlturel rethods were egually sffective in
reducing woed woisht at tne £ivet und geeond cheervation,

iv} Yool pomtyol: Yhe vesults showed thet ptrosing
troatrentes sffosted move thon 94 por gent control of weeds on
both the oeeawions of sscesamont while the cultursl methods
aeffocted glightly sbove 50 pey cont sontyol at the eayly stego
and 90 per cent gontre) at the finel sogesewment (Table 64).
Ihe erop perforronce was nowrnl in the eulturally weeded
plote also,

Weod comtxol by varyod ond R4h-U was not sufficient enough
to obtain poxmol oyop perfoywance. Any trostment of strazine
enabled seuson 1083 coptyel of weeds in sowghus., Hovowisz
{1963}, Poillips snd Boge {(1965), Lupchenkoy {1966) eng
Burnelde {1960) fronm triels with éiffovent herbieiden ond tive
of appligations on gorghum congludod that atragine was the
mogt off iclont foy weod comtrel sithey 2c proe-orerpence; popte
empygonee oF in thelr combination.

Kuksdd {1965} from tho vesulte of 10 yomrs twdale emeluded
that 2,4+0 wap less suitablo for weed contyol in sorghum beeause
of the short duration of its sction.

Vongris {1967} from o veed contyol experiment on cowm
Zound thot remred slenc or in covbination with 2,4.D were not
outotanding in brood laaved weed eontryol. Buzeside and 3
Tobison (1967) fxom trisls with Qif7orent horbieides on sorgbum
at 27 locotivms, copeluded that yemrod gove the lenst wecd condyol.



Beduction- of orop yields duo to weed growth have been rgported
by Fobinson (10L9), lorowits ond Kletter {1963), Rowson (9564},
Vieto (1965) and Boll and Wolowaja (1966}, But wuch work

has not been done to formulate a reliable estimote of weoed
arowth on whieh tho crop yield depended.

The resulis showed that the two cztimates of weed growth
viz.y waed populotion mnd weed weinbt wore nogutively
gorrvelated with tho yields of grein sod gtraw., 4 high
correlation woofflclent betwsen the weaed welght and the grein
yield vovenled that aspeng the two emtimotes of woed gmrowth,
waight of tho veed was @ bettor gstimote thsn the pophlstien.
3ueh correlations of yield on wesd welpht were poptrted by
Gisg and Dovis (1962) in wheat and Burnslde apd Wicks (1965)
in sorghum. Burnside and Robison (1966) stoted that wead
yields were o lsss variable efiterion for sscessing weed contyol,

Tho linesr regvession equations (Tzble €6) showed that an
inerease in weod weight would cause g corresponding veduetion
in thg yield of mrain ond styaw (Figs. 9 ond 10). Wead growth
&% the vata of 100 pramn (dry weight) per 0.9 square metre
{ono squars yard) 45 days efter sowing coused a reduction of
358,6 kilogrema grain and 17913.8 kilopyerms atrew yileld per
hectsra., Bumside et al. (1904} meported that every 50 pounds
of weeds progent in gn 2eve lead to o loss of ome bushel of

gorghum grain per scwe.
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The significant covralatien between weed wa:’tght and grein
and strow yields ot both the ccpasiong of assesoment indicated
thet the weed infostation in the ficld both at the eurly stago
and gt lowering were detyimantal to the yield of sowghum,

0, ECONGIIICS OF WhsD CONTIROL

$he rosults sbowed that o1l the troatments cxeept 2,kD
applied ss pre and post-enovpencs and wamrod gove profits over
eontyol vanging from xupses 19 to 1055.50 por hoctars (Fig.11).
Among thée various tmagmants. Pre-gmersencs app}icatiaﬁ of
strazine gave the weximuws profit. FProfits from preegrevzance
application snd postesmergence application of 2,heD ware not
sizable.

Gonspidoring the efficvisncy of giffevent weed control
methode, from the qusntity of extre grain produced per yupee
invested in the different trestrents, proegravgence application
of atrasine was the mogt efficlient and ccopomic trvestment since
the extra grain production per xupse was 15.5468 kilograra.
Hoging and weeding by hand hoe ylelded 11,933 kilograms per

PG,

I% wmay be concluded f£rxom this study that the most economie
and effiglent mothod of wead control frow the point of grain
gnd gtyaw pleld was prewsmorgence application of atrazine.
Similer sonclugions in favour of chemieal or o corbination of
cultural and chonionl mothods of woed control have besn reported
by HMathur (1561) and Verwa and Bharadwaj {1963).
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5, FLSIDUAL EFFECRE

%) Herbieddo yogiduo in cron: The absencs of stresine
rosidue in sovghun plents st the time of harvest showed that

there wag no rowidue hawsard in using atrazine for weed control

in goxghum at the recormanded rstes of spplication,

Similor findings hove besn reported by sore workers after
in¥estignting berbicide rosidue in evops. Colly and lavris
{19606} studying motabolism of styswine in maise veported that
no unaltered stropine was Found in maise. Oelgy (1960)
dotarted no vesldue of simemine in fxuits growm on treated
srchords.

34) Fervilicy of soxzhum aged: The nommal gerwinstion of
the soxzhum gseeds collected from the verious horbiclde trested

plota indigated that the herbieidos had no pdverse affect on
fertility oy pewmination of sevds and that the horbicides can
e uped safely on gced orops alwo,

Bumaide and Wicks (1965} found ne difference in gorrination
of gorghum geeds ¢ollected from styssing treated and sultivated
piote, Georpe gk al. (1967) roported that ntrezine
application 4id not affect the seed meb oy gevrinstion

peveentoge of soyghum grain.

113) Sermination of wesd geedat A non significant yesult

on the gorymination of weed seeds showed that none of the
herbicide treatments tried affected the vishility oy dormoncy
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of the seeds produced on the plants which survived the

herbicide treatments.

The general low germination percentage (26 to 38) recorded
in the weed seeds wight be attributed to the inherent dorrancy
of Iriapthems portulacagtrum. Dale and Harrison (1966) and
Dickerson et al. {1966) veported dormancy in newly matured

weed seeds,

Aberg (1956) reported lhat when certain weeds were sprayed

with hormone weed killers the seeds produced were non-doymant.

iv) Effect of hervicide application on subsequent crop:

The normal emergence and growth of ragi and cotton sown in the
g0ils treated with herbicides in the previous season indicated
that there was nho toxic level of herbicide residue present in

the soil and that further cropping could be safely taken.

Lamba and Verma (1962) studying the residual effect of
high rates of herbicides on the succeeding wheat sown eight to
ten weeks after treatment reported no significant difference
in any of the plant or yield characters. Sarpe gt al. (1965)
stated that wheat and peas could successfully follow atrazine
treated maize provided the rate did not exceed three to four
kilogram per hectare. Razlukina gt 3l. (19606) wmeported that
atrazine at 1.5 kilogram per hectare applied to mwaize had no
toxic effect on the following years crop of carrots, beet

roots, cabbage and tomavoes,



SUMMARY AND CONCLUSIONS



SRIARY AMD COBCLUSIONS

The presant investigation wes undevtolien to aveluste
the effteiency of sore of the hevbiclder for weod control in
sopghtm end to esrpare them with tho standaxd cultural metheds.
Tno triel wez conducted in n silty clay loarm {1014 under
Cnimbatore copditions on B.3 sowghus. The offeet of weed
growth on ihe erop and yleld, nocessity Tor intercultivation,
the scenomice of wmed control and the aiter offeaty of
harbicide applicativn were sleo atudied,

The data en the variour obseyvabitns weys snslysed
atatistically znd the folloving conclugione were drawn.

4, Yeod contwol

1, 4mong the heyhicides, etresine was found to be the beost
for selective woed contyol in eorghum, Romeed snd 2,b.D wove
not effective and weore inferioy to tho oiltural methods.

2. Both the cultural rgthods vis,, hoeing and weoding
twice and bend pullisg of wveeds twicw weve oqually effieclent
in contyolling weeds.

3, Botwoan styozing applications and the culbnyal wethods,
atrasine spplications provided nesson leng control of weeds than
the enliural mothodsa.

%, Pro-crerzente spplication of styasino at the wnte of
1. 12 kiloyrme sotive ingrodiont per hectare was significontly
suparioy te the stendawrd eultural rethods in incrveasing plont
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beights leaf aves of the plant, yleld of strow per plent and
per plot, In gil othey aspscts it was comparcbls with the
culiurel methoda,

5. ALl the timem of applicotion of otzwsine waro egually B
aeffeetive in contxolling wecds and the differsneos betweon then
weye not significant sxweopt in plant emtablishmont, whars Pre.
emerzongo application wos superior to the post-ororgencs
applination,

&, The intersction of herbieides with tirmem of sppllication
wag not glgnificent except in loaf mrea of sorghtm, Henicey
for weed contysl, prem-groryence oy pogtwomorience applicetion
of horbicides or o combination of tho twe wie suiteble.

T« Groin yicld pey plot in the strauwine troated and
culturally contxolled plote were on par ond wag siperior Lo

yaoy uf whe trestments,

8, Btraw yigld per plot in the atyssino pre-orergoncd
Lreated plot wan more than that in the anltural plote,

v Ehe most profitebls and eoonosie wmothod of weed contrel
for sorghun woa proeensygence spplicstion of atrazine,

B, Influense. of woede on tho crop

1, Weed infostation of the £iold coused ‘s roduction in the
plant helght, number ond ares of leaves,; thickmess of peduncle,
length, byeadth and weight of the earhesd end the weight of
grain per eaxn
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2. The shousand grein welsht was not influenged by the
waediness of the fidld.

3. Veed competition reduced the establishment of the erap.

©

i wm

Le Voight of the weed wes found to be a veliabls satimate
af woed infestotion than tho nurboy of woedo.

5, The groin and strow yield of the ortp wio negatively
gorralated with tho weight of the weeds. The rogversion
ocquntions revealed & loss of 358,06 kilogrewe gyein and

1713.8 kiloprome gtyow por heetsye for gvery 100 prars of dry
weignt of woeds present per 0.91h syuare wotyo (1 aquave gard)
LS days aftor sowing sorghum.

The intovcultivation did nov produce any benoeficial effect

on onyghiun other than woed vomovsl.,

1e Pre~gmergence spplication of herbicides ot the doses
trisd hod no odverse offoct on the emermancg 8f  sorgaum.

2. Cxop injury to sexgoum was not coused by tho pogte
energence applications of atrazine and 2,h.D.

~

J« Do rogidue of otrapine woeg detocted in the sorghum plant
by gpeciyophotometric snglyosis at  the time of harvest.



121

ks Herbicide application d4d not offect the germinstion

and prowth of tho subsequent cotton and rogl orops.
i

5. Horbielde spplieation on the orop did not affect the
germination of worghum sged or dowmaney of the weed seed

Exienthemg povtulacamtynm,
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fppendix I

Plant heisht

Anglyais of varisncs

Source B,F. 8,5, ¥.5, F

Bloeks 532,30
Treatnants 25900,10  2766,68  16,63%%
Control Vs, Rest 1 506L.81 5GO8.B1  34,20%
Cultursl Ve, Chemical 1 81,01 81,01 <1.0
Hand pulling Ve. hoeing snd

woeding by hand hos 1 105,32 164,32 <10
Betugen times of application 2 92.09 453,00 <1.0
Between herbicides I7RR2.93 873150 52,309«
Interaction of herbicides

with timog of application 2 313,66 156.83 <1,0
Lxroy 14 2095,538 108,35
Totsl 29 28h26.80

¥ Bpmificent at P = 0.01 level



Appengdix XX

Tushae O ~;‘5£9/
dnalyeis of varisnce

o ?‘gﬁ:&ma g’w?, g¢é; Z}*‘Q, E"
Bloeks s 4. 169
Tregtronts G 7081 07823 B.20S0O%%
Contyol Ve, Rogit 1 2,0280 2,028  10,015%%
Cultural Ve. Chemical 1 0.105¢ 0,105  0.565
Hond pulling Va. hooing 1 0,2816 0.2816 1.51%
Between times of applicgtion 2 0082  0.081 0220
Botweon harbicides 2 3.570 1,785 0., 607
Interaction of berbicides

with times of upplicetion 2 0,070 0.035 0, 188
Evyoxr 18 3:355  0.18543
Total 29 144555

e Bignificant at P & 0,01 lovel



Appendix III

Lanf aves
dnglyslo of varianes

Souros ‘ .7, 8.8, ®,8, ¥
Blocks 2 3060.41
Tragtronts 9 13832, 17 19981,35  W1,47+%
Control Vo, Hegt 1 3227237 3327257 83,7t
Cultuval Vs, Chemieal 1 A75L.59  275h.59  T.0e%
Hond pulling Ve, hooing end
waeding 1 1877.50  1277.50 3.31

Botween tives of application 2 05357 317,70 <40

Bgtwoen hoybioldey 2 163510.67  51758,33 10b.33w
Interaotion of heorbigides

with tiven of sppliention 2 2861.51 130,71 3.71%
Srroy 14 6935 385,29
Total 29 153627

# Bignificant ot P = (.05 lavsl
% Sapnificant ot P = 0,07 lovel



Appendiz IV

Iy

T 8 o uhngle

fnalysis of varimee

Source 7. 5.5, .S, F

Blocks 2 0.00136

Treatrents o 0.18726  0.0208  13.77%*
Centrol Vo, Regt 1 C.00579  0,06979 6,229
Culturel Vo, Chewieal 1 0.,00800% ©,0080 5.30%
Hand pulling Ve, nooing

and gaeﬂiﬂg k| 0.000042 .. ¢.02
Between tiros of application 2 0.00152  0,00076  0.50
Botwoen Herbloldes 2 006556 0.0532 35.23%5
Internction of herbicides .
with times of oopplication 2 0.600268 0.00013 <190
Exyor 13 002721 0.00151
Potsdl 29 0.21883 P

¥ Signifieont gt P = 0,05 level
¥ Significant at P = 0,01 lovel



Adppendix ¥V
Loneth of_eavhesd
4dnalysis of vardiance

Source DL 55, w.s. ¥

Blogka 2 5,576

Trentmente 9 51,10 5.682 3.97%
Control ¥Ya. Fost H 16,089 16,089 €, 9830%%
Gultursl Vg, Cherical 1 1.207 1,207  <t./0
Hang pulling Vs, hooloz and

weeding 1 0.0%0 0.090 <%, 0
Botwoen times of applicetion 2 0254 0,187 <1.0
Botween hexbicides 2 33,186 16.593 G R0
Intaracilon of hovbiclden

with times of application b 0,391 0,193 <1.0
Bryox 18 3R.26% 1.791

Total 29 BY.957

# 34mmificant st P = 0,05 lovel
+% Simnificont ot P = 0,01 level



Appendix VI

Broadih of

fnalysie of varionce

Soures o7, 8,8, ¥.5, F

Blocks 2 0.6373
Troatrents g 11,5818 1.2868 T 17
Gontxol Ve. Rost 1 3.200L  3.2005  15.98K%%
Cultural Va. Chemical 1 0,0737  0.0737 <10
Hand pulling V. hooin

and fmamg & 00726 G.0726 < 1.0
Between times of applisation 0.0568  0.0289 < 1,0
Botween herbicides 2 6.7382  3.3661 1877w
Interootion of herbleides

with times of application 2 0.9325 0.4662 2,600
Lryor 18 3.2285  0.1793
Tﬁtﬂl 39 15. !#1#?6

% Signilicant at P = 0.01 lovel



Appendix VIX

Yoizht of cerhosd
Analyaie of varlsnce

Souree o0 3,8, ¥,8, F

Blocks 50,561

Treatmonts 9 ORAB.303  TIOATE 15.959%
Contyol Ve, Feost 1 1888.602 884,062 B2.07%%
Cultural Va. Chemiesl 1 358.185  35%.155  7.01%
Haond pulling Vs, hoolng

and weeding 2,950 2940 <1.0
Botuesn times of Zpplication %0,877 20,532 0.45
Betwasn herbieides HOL1.0BG  2020.883  A5.07w&
Interoctiva of herbileides

with times of applicntion 2 71754 35,872 0.79
Byroy 18 808,086 55,893
Total 29 7315,850

¥ Bignificont ot P = 0,05 loval
a3 Simmdficant ot P = 0,01 lovel



Appondix VITY

Uoipht of prain powr saw

Amalysis of veriasnoo

dourae DB, 3.8, 8, F

Bloeks 2 10,673
Iroatnents 9 5718.025 635,336 15,05%%
Contyod Vo, Feot 1 1585,102  1885,102 10,033
Cultuaral Ve, Chowileol 1 358,403 34B.R03  8,70%
Hand pulling Vs, Heeln

and woeding : & 1 6.615 6,615 <1,0
Botwaen timen of application 2 22,655 11,327 <10
Botweon herbicidey 2 3620.686 1810.380 45,7

Trveyaetion of horbicides
with times of application

By

LI K55S 1,15

Lewnp 18 Fi2,621 39,573
Toeval 29 6171312

¥ Sienificont ot P = 0.0% levol



Appendin IX

Thoussma gyoin weisht
Analysie of verionee

Bource D, 5,8, 9.5, o
Blocks 2 3.1157
Iveatment 9 37.1661  &,9295 2,132
Byror 18 35,0554 9.9364
Total 29 75.1322




Appendix X

14014 of straw pew plant
Apslysis of varisnce

_ Souvce ‘ b.7, 8.8, m.E. P
Blocks 2 693.005
Tyoatrenty 9 18156,965 2017.4%  947%%
Control Vo Bost 1 3434,700 3!;8&0736 ’60 2w

— Cultural Ve. Chemisal 1 £0.981 80,981 1.0

‘ hond plling Vs, loeing

and woeding ] 165,259 185,259 1.0

Betaen times of applicsation 4 231,25, 115,627 1,0
Between herblcides 2 12637,987 06314,980 20,66%%
Internction of herbicldoes

B with Simee of applicstion 2 89,714 55.85¢ 1.0
Bryor 12 383L.220 213.010
Total 29 22681, 950

#* Flenificent ot P = 0,01 lovel



Aprendin XX

Crop erorzence

Apalysis of varimnce

Souvce n.r, s.8, R I3
Blogks 2 26,168
Trpgtrenty 9 125,063 12.89% 1.2
Dywor 8 200,355 11.13¢
Totnl 29 351.583




Appendix LI

Flant ealablishment

Analysis of vawriance

Souree BF, 3.8, M8, P

Blocks 2 0817
Traotments 9 102,540 11,393 28,55%%
Contyrol Vo, Degt 1 12.245 12,205  30.68%%
Cultural Ve, Cuemical 1 11,477 11,177  28.01%%
fland pulling Ve, Hoving

sond woeding $.500 1.500 3.75
Betwson timos of applieation 2 ©. 146 0.933 1.0
Betwesn hoybicides 73.507 36,753 92,110
Tntersetion of herbicides

with tires of application 2 1797 0.868 2,82
Bewor i8 7.483 0,399
Total 29 110,540

w4 Slemificant ot P = (0,01 lovel



Appondix AIXY

Grain viold pey plot

fnalyaie of vavisnce

Boures BiFQ 5.3, .8, ®

Blocks 2 14.00

Treciments G30.0681  70.0053 12,07
Coptrol Va. Rest 1 76,8085  70.8083 13.24%%
Sultuyal Va. Chemical 1 10,0616 150,0516 21,254
Hond pulling Ve, loging

e o S 09,0282 0.0282 1.5
Botween times of application 2 Cabil ik 00,2222 <10
Petween herbic ides 86,1916 193.0958 33,30%%
Internetion ¢f herbicidss

with times of spplication 2 75785 3789 <0
Lryop 18 10,3715 5.,798%
Total 28 T8L K196

¥ Significent at F = 0,01 level



Appesdix XIV

Straw yield pey plok
Anelysis of variance

Souree D7, $.8. .8, ¥

Bloeks 2 201,95

Troatrents 13305,18 178,35 25,0648
Contyol Ve, Heet ] 059,60 1659,60 28,793
Gultural Ve, Chemical i HR.47 902,47 16,69
{iond pulling Vs, Hooing

ond gaa&ﬁ% ] 9280 2,80 <1.0
Betweon times of opplicatien 30,05 15.02 <1.0
Betwoen herbicides 2 10h93.77  5227.88 90,09t
Interaction of herbicides

with times of opplication a 34,58 17.29 <1,0
Byvor 18 1037.64 57 605
Total 29 15hha W7

# Sipnificant ot P = 0,01 Zevel



hppendin XV

Yoed populstion on Lith dov aftor souine

Annlysie of varimnes

Jouyes D.F. 8,8, .8, 7

Bloghs 2 3837.50
Iremtments 9 125058,96 13895,0, 16,03 %
Control Vs, Nest 1 WOOT.TS TOWLTS 16,274%
Culiural Vo, Chowiesl ] hali7 bab? <10
Hand puiling Vg, Hoeing

erd weoding by hend heo 1 98L%.50 984150 11,35%¢
Betweon times of applicotion 2 439,07 719.53 .83
Betweon herbicides 2 9992h.3%  4O962.17  57,67%
Tntoraction of hecbicides .

with timee of applisation 2 B6S0.77 345,38 <10
Brvoy 18 1550423 866,30

Yotal 29 1 hbhb91.00

a%  Significont st P « 0.01 Lovel




dppendix VI

Yoed populatien on 75th doy ofter sowing

Anolysis of vardance

Source D,F. 5,8, *.8, r

Blocle 1070.06
Troatronts 38811,46 4312.38 8.32%%
Cﬂﬁtml vﬂo Fest 1 2161.83 2161&63 ’60 17
Cultural Va. Chemical 1 18706.67 18746.67 36,154+
Hond pulling Vs, Hooing

and weoding by hand hoe 1 600,00 600,00 1,15
Uotwoen times of appliestion 2 2181.23 1090.61 2,10
Batweon hoybileides 2 164,36.06 8218,03 15,86%%
Interaction of herbicides

with timos of applicotien 2 138,77 69,38 <1.0
Eyvor : 18 9321.93  597.88
Total 29 £9203,46

¥ Bigmificant at P = 0,01 lavel



Appondix AVII

B xR ads o . oftey

Apolysis of vayianes

Bource D.P, 8,8, W8, 7

Blocks 2 9655.30

Tyreatments @ 932755.00  103038,33 21.85%
Control Vs, Rast 1 12R752.03 IR2752.03 25,888
Cultural Va. Chemieal + 2T7R0.02 27730.02  5.84%
kond poiling Ve, Hoolng

and aeadgggg - 1 18704.%6  1970R.16  3.9%
Betwoen timos of spplication 2 50371.04 25185,51 5,39
Bevveen hexbicides 2 7LI720.07  370880.00 7B.225¢
Intoraction of borbioides

with timew of applicatien 2 9822,00 K311.00 103
Zyror 18 8535%.70 K7h1, 76
Total 29 10R7732,00

=

L2

Significant at P = (0,05 level
Bignificant st P = 0.01 leovel



Apperdix XVIIT

Souves ) a7, 8,8, 5. F

Blocks 2 1708,7
Troatments 9 J091923.2 121324.0 33,45
Control Vs, Bost 1 10859 7 1804057 40.07%w
Cultursl Vo, Chemical 3 187779,3 1877793 51,78
ilond pulling Ve. lloelog

and m}eﬁiﬁg 55h1.5 5h1.5 <30
Betweon bYimes of opplisation 2 50832,6  20416,3 5.63%
Hetween havbioides 2 703030,0 351815,0  96,91%<
Interaction of horbicidos

with timen of opplicstion 2 7516.5 3788.2 1.03
Erwor 14 65269.3 3626.12
Total 29 1158901.2

# Sionificant ot P = 0,05 Zevel
% Hipnifjeant at P = 0,01 level
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ILLUSTRATIONS
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PLAN OF FIELD LAY OUT
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PLANT HEIGHT I[N CHt.

FIG3

LEAF AREA IN SQUARE Cm.
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LENGTH OF EAR
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LENGTH OF EAR IN Cm.

O]
To  Tp T3 Tg T5 Tg T7 Tg Iy
TREATMENTS

FIG.5. WEIGHT OF GRAIN PER EAR
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YIELD OF GRAIN AND STRAW IN Kg
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WEED WEIGHT IN GRAMS

WEED POPULATION

450
400
3507
3001
2504
2004

1001

SOf

FIG.7

WEED WEIGHT PER 0.94 SQUARE METRE
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PER PLOT

YLELD OF GRAIN IN Kg.

YIELD OF STRAW IN Kg. PER PLOT
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FIG.9.
LINEAR REGRESSION OF YLELD OF GRAIN(Y)
ON WEED WEIGHT(X)
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PLATE I

EFFECT OF PRELWERGEMNCE APPLICATIUN OF HERBICIDES




PLATE II

WLED GROWTH IN CULTURAL PLOTS




PLAT IIT

EED GROWTH IN 2, 4-D TREATED PLOTS ON 45TH DAY




PLATE IV

WEED GROWTH IN 2, 4-D TREATED PLOTS AT HARVEST




PLATE V

WEED GROWTH IN CONTROL AND RAMRCD TREATED PLOTS




PLATE VI

EFFECT OF ATRAZIMNE APPLICATICNS ON 45TH DAY




PLATE VII

EFFECT OF ATRAZIFE APPLICATICNS AT HARVEST




PLATE VIII

GROWTH OF SORGHUM IN DIFFERENT TREATMENTS AT HARVEST
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