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IHTOODUCTIOM

Rice Oryza satlva (L) is the staple food crop of Kerala

and It is the main source of energy to more than 50 percent of

world population. Total area under paddy in our state Is

7.78 lakh hectares producing 13.06 lakh tonnes (Anon, 1965),
Xhus the average yield of rice In our state is very low

(167B kg/ha), Aaong the isany factors that contribute to

this low yield, the part played Ijy weeds is quite substancial.

Without weed control, yield reduction wjuld occur

despite improvement in any of the cultural practices. Weeds

are probably present in every hectare of rice grown in the

world. Therefore it Is often pointed out that "agriculture

is a fight against weeds". To achieve the level of rice

production, required to feed an over increasing population,
new strategies for weed management must be developed and old

strategies re-examined {Ds Datta, 1981),

Gopalakrishna Plllai and Rao (197^) estlma'ted that the

reduction in rice yield due to weeds alone is to the tune of

15-20 percent in transplanted rice, 30 - 35 percent in direct

seeded rice under puddled condition where as it exceeds 50 per
cent in direct seeded upland rice.

Based on 108 dry season trials and 176 wet season trials

in farmers fields in Phllippiaesp 11-13 percent yield gap is



accomted for bet\yeen farciers weed control practices and

improved weed control techniques (De Datta, 193*1).

Out of the total area under rice in Kerala, 3.43 lakh

hectares are cultivated during Virippu season, 3.52 lakh

hectares during Mundakan season and 0.83 lakh hectares during

suramer season. Of these weed problem is more diiring the first

crop Viripnu season. Sizable area of first crop and majority

area of second and third (summer) crops are transplanted

(Anon, 19S5)»

Weed management has always been one of the major inputs

for rice production, because a large portion of the total

labour required ti^ditionally has been devoted to weeding.

Competition between v/eed and crop plants are mainly for

nutrients, water, sunlight and space. Direct and most

important loss due to weeds is the reduction in crop yield

resultiijg from the competition for the above factors. Further

the weed infestation deteriorates the quality of rlcep increa

ses cost of operations such as harvesting, drying and cleaning.

By altering the micro climate and serving as alternate host,

the weeds harbour pest and disease organisms.

Till now weed research in our state has been concentrated

more on weeds and weed conti^l for Individual crops in

Individual seasons. Nov; the strategy requires a change.

Cropping system approach has to be adopted for effective and

economic weed management.
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Weed research in croj^ing system concentrates on

the management of vfeeds by all available methods throughout

the cropping pattern. Since the weed coramunity in our

field is detenained largely by previous cultural practices,

we are interested in the long-tera effects of our control

measures. V/ith intensive cropping under high management,

weed species coasnonly shift towards the difficult to control

grasses and sedges (Anoa|197^)*

With high rates of chemicals continuously being

applied, the weed comimity rapidly shifts. In a two

season weed study at I R R it was found that butachlor

at the rate of 1*2 l?g a«i»/ha shifted the weeds in the second

season to an almost mifom stand of the difficult to control

Gyperus rotundus under low com population (Anon, 1974).

It was also found that all crops tested, the weeds shifted

towards Cyperus spp. as chemical rates increased.

Repeated application of herbicides at high rates,

season after season may lead to high residual toxicity in

the field. It will also affect the eaplosrment potential of

human labour available in our comtry# ^scientific use of

herbicides at exorbitant rates may lead to the pollution of

atmosphere and water# This vjili be detrimental to other

organisms living in water and associated media, besides

causing health hazards to human beings and other animals.
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So a suitable weed management technique for a rice based

cropping system is highly essential.

The present investigation xi?qs undertaktm to find out

a suitable weed management technique for a Rice-Rice cropping
system with the following objectives.

1• To find out a suitable weed management teclinique for
low land rice.

2» To find out the effect of herbicide treatment on weed

. species in rice crop.

3. To find out the residual effect of herbicides on weeds
of succeeding crop.

To find out the effect of weed management on yield
and quality of rice,

3» To work out the economics of weed management in rice

cultivation.
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REVIEW OF LITERATURE

Research on v/eed management In rice based cropping

system is in its Infancy and as such available literature

on this aspect is very meagre, A brief review of the woric

done on weed control in rice fields especially in transplanted

rlca is presented in this chapter under the following headings.

I. WEED SPECTRUM llj RICE FIELDS

II• CROP-WEED CaMPETITION

1 • Critical periods of growth

2. Competition for nutrients

3* Influence of competition on growth, yield

components, yield and quality of rice,

III. METHODS OF WEED CONTROL

1 • Hand weeding

2 m Chemical weed control

i. Kitrofen,

ii« Butachlor.

ill. Thiobencarb.

iv» Fluchlorolin.

V. Pendimethalin.

3m Weed raanagenient in cropping systems
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IV. EFFECT OF HERBICIDES ON GROWTH, YIELD COMPOrJErJTS,

YIELD AM) QUALITY OP RICE

V, UPTAKE OF NUTRIENTS 3Y WEEDS AW RICE

VI, I-nSRBICIDE RESIDUE IN RICE FIELDS

WEBD SPECTRUM IN RICE FIELDS

Weed flora varies widely wilih respect to vaiying

cropping sitiaations and regions. The weed flora found in

the upland rice is different from those in wetland rice.

The weeds associated with the cultivated crop gets all

the favourable conditions given to the crop for its growth
and multiplication. In the case of rice, vsQed flora has

been studied in detail all over the world. The review on

the weed spectruni in rice fields is sumrDarised below,

Pr^ominant weeds found in the rice fields of

Coimbator wei?e Echinochloa cru3«galli> E, colonua, Cyperua

difformisy £• iria and K^silea guadrifolia (Hohamed Ali
and Sankaran, 1975). In the rice fields of Pattambi,
Kerala, weeds conHoonly found ware EchinochlQa crus-galli.

^achiaria spp,, Cleome spp, and Fimbristylia miliacea
(Kair et al,1975)#

In a survey, Homg (1576) found 39 species of weeds
in Taiwan covering a total of 282 sample paddy fields during
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the first and second ci*ops under flooded condition. Among

them Monochoria vaginalls, Cyperus difformis. Echinochloa

crus-galli, Rotala Indica and Lindemia pvxidarla were the

most widely distributed,

:Dnportant weeds found in Tanjll Nadu according to

Mohamed All et al (1977)» were Echinochloa crus-galli (L)

Beauv, E, colona, Digitaria sanguinalia (L) Scrop, Paspalam

spp-9 Dactvloctenlum aegvptiuaa (L) Beauv, Leptochloa

panicoides (Presl) Hlchts, Cyperus dlffonnls (l), Scirpus

spp.» Ipomoea reptans Poir, Melochia corchorifolla (L),

Leucas aspera Sprong, Phyllanthus nlruri (L), mrsllia

quadrifoliata> Sichhomia crassipes (Mart) Solms, Ammania

baccifera (L) and Monochoria vaginalla.

At the Rice Research Station and Instructional Farm,

Mannuthy, Sreedevi (1979) observed 32 different species of

^ weeds in the first crop season of 1978 of vSiich broad leaved

weeds dominated followed by grasses and sedges. According

to De Datta (1981) most Irapoiirant weeds under transplanted
rice culture in India were Echinochloa spp., Ischaemum

SiSSaSf Pyp^rus spp,, Scirpus spp,, Bergia amaannioides,

Cyanotia axillaria. Eclipta alba, Ludwigia parviflora.

Marsllia quadrifoliata and Sphaeranthua lndlcus» John (1931)
reported that important weeds observed in the rice fields at

^ MoncoBipu, Kerala were Echinochloa crus-galll and E* coloniaa
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among grasses, Cyperua Irla. C. dlffor^a and Flmbriatvlls

railiaceae among sedges and, Monochoria vaglnalis .Ludwlgla

parviflora, Harsllta guadrifolia and Lindomia sp. among

broad leaved weeds.

The predominant weeds found at Vellayanl by Sukumari

(1932) were Echinochloa crus-galli. E* colona. Brachiaria

ramosa. Ischaemum rugtoatsn. Fimbristvlia miliacea. Cyperus

Irla, Monochoria yaginalis^ Ludwjgia parviflora and Marsilia

quadrifolia. V/eed species cornm'ohly found in the irrigated
wet lands of International Rice Research Institute were

Echinochloa crus-galli* E, ^labrescens; Monochoria vaginalis

and Paspalam distichum (Anon, 1933)»

Predominant weeds found at Kayamkulam, Kerala during
the first crop season were Brachiaria ramosa, Echinochloa

S23L2SE» £• C2ms*gallia Sacclolepis indica. Cyperus iria.
C* rotundus* Cleome yiscoaa and Monochoria vaginalis

(Lalcshmi,19a3). In the Kharif (monsoon) and winter seasons
of 1983-84, dominant weeds found in Tamil Kadu by Subramanian
and All (1985) were Echinochloa crus^galli among grasses,

diffoTOis among sedges and Sclipta alba among broad
leaved weeds»

Shad (1986) reported that the major grass weeds found
in Pakistan v/ere Echinochloa spp,, Paspalam distichum^
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£• gcroblculatum and Cynodon daotylon, Soirpus sp.,
Cyperus spp« ^ and Fi.tnbrls'tvlis litstoralls ware the important

weed sedges while Sphenoclea zevlantca, Marsilia minuta>

_S_agittaria spp. and Ipoaoea aqiiatica represent the raain

broad leaved weeds.

Summarizing the findings of above workers, most

important weeds widely seen in rice can be listed as follows:

Grasses - Brachiaria platyphvlla (Griseb) Stapf

Cynodon dactvlon (l) Pers

Schinochloa colona (L) Link

Echinochloa erus-galli (L) Beauv

Ischaemum rugosum Salisb

Sedges ~ Cyperus difformis (L)

Gyperus iria (L)

Cyperus rotundus (l)

Fimbristvlis ciiliacea (l) Vahl

Broad leaved weeds -

Ammania baccifera (L)

Ammania raultiflora (L)

Eclipta alba (L)

Eichhomia crassipes (Mart) Solos

Ludwigia parviflora Roxb

Marsilia quadrifoliata (l)

Monochoria vaginalis Presl
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CROP,WEED COMPETITION

1» Critical periods of growth

(1^0) reported that weeds emerging at 15, 30,
45 and 60 days after transplanting rediaced yields by 69,
47, 28 and 11 percent respectively. According to Gill and
Kolar (1^0) j the most critical period of crop-v^eed conpeti-
tlon in rice crop was four to six weeks after transplanting»

^lohaised All et al (1977) found that the period of

weed free condition required was 20 days after transplanting
which ensured more productive tillers and higher yields in
rice. They also opined that maintaining weed free condition

beyond three weeks did not enhance the yield significantly.
Singlachar et al (1978) observed that the minimiin weed free
period after ti^ansplahting for optimum grain yield in the

I • t

dwarf and tall types were 45 ond 30. days respiectlvely.
*

For the short duration variety q^iveni, the critical

period of competition was found to be between 21 and 40 days

after transplanting (Abraham. Varughesej 1978). Tillering'
was reported to be the critical growth phase most affected

}3y weed competition. Competition prior to panicle Initiation
stage affected the development and the number of splkelets

(Ghosrial^19S1). Sulcumari (1982) revealed, that grain and

r
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stra^yields suffered Eaxlmum from weed competition during
21 to 40 dasrs after sowing the rice variety rrlvenl.

All and Sankaran (1984) reported that for higher yield

In low land rice, the crop should be kept free from weeds
• s

during the, first 50 days in the monsoon season and 30 days In
the sufflmor season. They also found that Echinochloa rorugi.p;nn •>
competed with rice at all st^es while corapetition of Cvperua

dlffomals was severe 'in early stages^

The relriew of critic^ periods of crop-weed competition
shows that competition caused by weed Is severe in the eai^ly
staiges of crop growth and It varied with the type of rice
ciilture and the duration. For transplanted rlcej the mlnHnini
weed free period required is 20 to 45 days.

• ' , ' ' • ' '

2» Competition for nutrients '
* * ' . i

I ^^

• V ' ^ *

Factors ll&a nutrients, water and light were considered
to he of tnajor Iraportance in determining the nature and e^end

of crop-weed coiopatltion (Hoolanl and Sachan, 1966), since
the present Investigation mainly pertains to nutrients,
literature on. competition for nutrients alone is presented*

Ravlndran (1976) opined that nitrogen uptake by weed
was negatively correlated with ^trogen uptake by ,the crop.
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Kakati and Moni (1977) found that Increasing the levels

ot nitrogen suppressed weed grovrth and Iruthayaraj (1981)

observed that weed growth was greater under low levels

of niti*og©n« Sukumarl (1982) reported that unchecked weed

growth in rice removed 44«21 kg N, 15,90 kg P and 21 kg K

per ha at harvest. According to Da . . and Kukhopadhyay

(1933), among the weed species, Monochoria vaginalis (L) and
Amaania baccifera (L) were the heavy feeders of nitrogen,
while Eclipta alba and Monochoria vagjnalis were the high

phosphate consumers and Monochoria vaginalis (L) and

Ludwigia paCTiflora (Roxb) were the ranked potassium

absorbers. According to Lakshmi (1933), weeds competed
with rice crop for nitrogen i^to the 60th day of dibling
and in the case of Phosphorus and potassium upto harvest,

Mukhopadhyay et al (1935) reported that uncontrolled weeds

in rice removed 4.50 kg N, 1.87 kg PgO^ and 6.85 kg K^O per ha
at 60 days after transplanting.

Above review shows that even though competition for

nutrients existed through out the crop period, maximum

competition is in the first half of the growing season and
the competition is more for nitrogen followed by potassium
and least by phosphorus. Monochoria va^inalis compete

for all the major nutrients.
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3. Influence of competition on growth, yield

components, yield and quality of rice.

Weeds cause two types of crop losses. The most

important one is the direct effect on yield restating from

competition. Second is the indirect effect from reduced

crop quality. Weeds increase the cost of operations such

r weeding, harvesting dsying and cleaning (Moody, 1977).

Echinochloa crus-aalll (L) Beauv and Cvperua

(L) emerging 15 days after transplanting caused 72 and 60

percent yield reduction re^ectively. Weed infestation of

100-200 weeds per reduced grain yield by 51 to 64 percent
compared to weed free plot (Chang, 1970),

Gopalakrishna Filial and Rao (1974) estimated the

yield reduction in rice due to weeds as around 15-20 percent
for transplanted rice and according to than the potential

losa in production of rice in Ireiia would be about 15 million

tonnes per anmsa. Tiller nutnber, panicle number and number

of grains per panicle were reduced due to weed competition
in the unwaeded plots (iferayana Samy, 1976). Yamo et al

(1976) found that leaf area index of crop plant was decreased
in weed infested plots. The extent of yield reduction in

> unweeded plots at twelve locations of All India Coordinated
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lUc© Improvanent Project was reported to be around 33

percent (Anon, 1977).

According to Ghosrial (1981), tillering was the

critical growth phase most affected by weed competition.

Competition at panicle initiation stage affected the

development and the nuniber of spikelets. He calculated

that weed competition lowered panicle number per unit area

by 37 percent, nuraber of filled grains per panicle by

13 percent and weight of thousand grains by four percent#

At International Rice Research Institute, De Datta and

Hoque (1932) recorded the yield losses due to weeds from

9 to 83 percent.

At Vellayani, Kerala, Sukumari (1982) found that all

the growth and crop yield characters except plant height,

LAI and test weight of grains were affected by the weed

competition^ She recorded the least protein content in

unweeded control plot. She also reported highest protein

in grains obtained from plots \^iich were kept v/eed—fr^e

from 1-60 days. Yield attributing factors like nuaber of

productive tillers per hill, length of the panicle, weight
of the panicle and, number of filled grains per panicle,
were adversely influenced by competition with weeds, Ali

and Sankaz^n (1984) reported that during the monsoon and
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sunmer seasons, unchecked weed growth in low land rice

caused 53 percent reduction in paddy yield.

The review reveals that unchecked weed growth

adversely affects the growth and yield characters

; tillering, panicle number, numbsr of total grains as well

i as percentage of filled grains and .quality, of rice* The

yield reduction due to weeds in transplanteci rice varied

from 10 to'40 percent#
I ' ' '

METHODS OF WEED . COMROL
I , ' , • ,
I • # » ,

Eased on 108 dry season trials and 176 wet season

I trials, in farmers fields in Hiilipplnes, 11 to 13 percent
of the yield gap is accounted for between faraers weed

control practices and improved weed control practices

(Oe Da^a and Garlca, 1930).

Among the different methotis of weed control being
adopted by farmers, Important ones are hand weeding and
chemical weed control#

1m Hand weeding •

ScTolari and Young (1975) found that two hand weedings
^ days after sowing decreased weed population and

nutrient uptake by th^ and gave higher grain yields.
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They concluded that for small holdings, using famUy labour,

traditional methods remain the most economical.

Chang et al (1976) reportcjd that the cost of manual

we^ contiNDl is about 10 times raore than oheiaical weed

control* Ravindran (1976) opined that^ hand weeding on 20th

. and 40th day of transplanting rice thoiagh increased the

yield, the net profit was lowered due to increased labour

charges• E:Q)eriraents conducted at Indian Agricultural

Research Institute, by Kaushik and M^i (1973) revealed

that hand weeding treaiaaents (hand weeding alone and hand

weeding plus 3 percent urea) gave most effective weed control

and increased grain yield and plant productivity.
j

Siiki^ari (1982) suggested two hand weedings on 20th

and hOth day to be as effective as weed-free condition

during 21-40 days or keeping field weed free from 1 to 60

days* Under semidiy condition, Lakshmi (1983) observed

that hand weedings on'15th and 30th days suppressed total

weed population which was as good as the chemical treatments.

She also reported, that herbicide treatment gave higher net
profit than hand weeding# Ali and Rao (1985) opined that

hand weeding twice was less effective in controlling
^hinochlga crus^galli (L) coapared to herbicide combinations.
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Hand weeding is still the most effective and corsmon

method of weed control in almost all countries especially

under unfavotirable conditions. When the area is limited

and family labour is available or local labour is cheap,

hand weedir^ is economical.

2* Chesjical weed control

Modem farming relies heavily on chemicals for

protecting crops froia weeds, in laany instances, herbicides

offer the niost practical, effective and econoiaical means of

reducing weed competition, crop losses and production costs.

Effect of coenonly used pre-emergent herbicides in rice

like nitrofen, butachlor, thiobencarb, fluchloralin and

pendimethalin and their herbicidal activity are reviewed here#

Nitrofen.

Pre-emergence application of nitrofen at the rate of

2.5 kg per ha gave selective control of grasses, sedges and
broad leaved weeds and promoted yield in heavy soils of

Eediun fertility (Verma et al, 1978). Singh et al (1979)
observed that nitrofen at the rate of 2 kg per ha as post-
energence gave good weed control in rice.

r-JuIthopadhyaya and Mondal (1981) found that nitrofen
2 kg per ha in granular fora applied on the sixth day of
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transplanting rice in the Kharif season of 1979 gave the

highest grain yield* Granular formulations'of niti*ofen

3 kg per ha bi^oadcasted on the thini day of transplanting,
reduced weed population than hand weeding and gave higher

paddy yield (Rao and Giipta, 19B1),

Under semi-dry condition, Lakshmi (1983) obse^ed

that nit^fen at 1«875 kg a«i» per ha controlled inonocot

weed population throughout the crop gz^wth and suppressed

weed diy .matter accmsxalation. Nitrofen also recorded a

weed control efficiency of more than 76 percent. .

il» Butachlor.

^osh (1975) reported that granular formulation of

butachlor at the rate of 20 kg/ha controlled grasses

effectively, but did not control sedges and broad leaved

weeds. In transplanted heavy soils during Kharif 1975

Venna et al (1978) observed that butachlor 1,5 kg per ha
gave, selective control of grasses, sedges and broad leaved,

weeds and promoted grain yield;

Among the granular herbicides evaluated by Pareira

and Ghosh (1980) in transplanted Kharif rice, butaclilor

3 kg per ha was found to be the most effective treatment

along with thioberioarb 3 kg per ha, both in teras of weed



19

control and rice yield. Application of 1,5 kg butaohlor

a.ia per ha 2-3 days after transplanting four rice cultivars

gave paddy yields stailar to those obtained in weed free

plots (Chela and Gill, 1901). ,

A comparative study conducted in rabi season of 1981

by Sathasivan et al (1981) .to evaluate butaohlor emulsion

when applied as a spray or mixed with sand for control of

weeds in transplanted rice, revealed that there was no

difference in field performance and crop safety, Singh and
Sharma (1^1) recorded reduced weed dry matter production

and also increased grain yield from 2137 kg to 3500 kg per ha
due to butachlor EC and G application in transplanted rice,

Shahi (1985) observed that butaohlor (std, herbicide) had

equivalent herbicidal-effect to that of 1.5 kg thiobencarb

and pendimethalin, Samar Singh et al (1985) observed that

Machete increased grain yield by 68.51 percent compared to
weedy .check (2.35 t per ha), decreased weed infestation to

3 ws©38 pQi* Hi Iand In' "the second experlmen'fcQT year^ yield
wasr increased by 67*85 percent over the control*

• I'

iil» Thiobencarb-

Obien and Calora (1976) reported,that thiobencarb at

1.50 kg per ha was effective against Echlnochloa spp.,
dlffonnis and Sphenoclea gevlanlca but ineffective
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against Monochoria vaglnalis. Ravindran (1976) observed

in a trial diarlng the third crop season in which six

herbicides were applied six days after transplanting rice

as spray that, thiobencarb 2 kg per ha was the most effective

one and gave highest yield. Yang et al (1930) reported that

Saturn is the only herbicide which reduced the total amount

of perennial weeds and controlled annuals in rice fields.

Application of 2-3 kg thiobencarb a.i, per ha, two to
three days after transplanting four rice cultivars gave

paddy yields similar to those obtained in weed free plots

(Chela and Gill, 1981 )♦ De Datta (1981) reported that

thiobencarb was highly effective against most annual grasses,
sedges and broad leaved weeds for a longer period. GiU and

Mehra (1981) observed that thiobencarb 1o5 to 3.0 kg per ha
applied three to four days after transplanting rice increased

yield components and yield# Under sesii-dry condition,
Lakshmi (1983) noted that thiobencarb 2.0 kg a.i. per ha
controlled monocot weed population and suppressed weed dry
matter acciimulation throughout the crop growth period,
Thiobencarb 2.0 kg per ha and 1.5 kg per ha recorded a Weed
Control Efficiency of more than 76 percent and 66-70 percent
respectively,

Dhananjl Singh et al (1985) got yield comparable to
hand weeding in transplanted rice by applying benthiocarb
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1.5 kg old and new formulations. The effective control of

Echlnochloa crus-galll. E, colonua. Cyperus spp. and other

weeds in transplanted rice was obtained by applying 1,5 kg

thiobenoarb per ha within 4 DAT and resulted in a higher

yield (Shohi, 1985). Singh and Singh (1935) observed that

Thiobencarb was most effective in controlling weeds than

butachlor, basalin and two hand weedings. Patil et al (1986)

reported that, application of 2.0 kg thiobencarb per ha

two days after transplanting reduced weed dry weight at

harvest from 58.2 to 0.2 g per and increased yield to

5.70 t per ha.

iv. Fluchloralin.

Pre-emergence application of fluchloralin at 0,75 kg
per ha provided selective control of grasses, sedges and

broad leaved weeds and promoted grain yield in heavy soils
during Kharif 1975 and 1976 (Verma et al, 1978).

Kahlon and Mukand Singh (1978) observed and 74

percent increased yield by the use of fluchloralin over

weedy and weeded check respectively. Among the herbicides

tested by Hisra et al (1981), fluchloralin at 0.8 kg per ha
applied as a soil spray before planting rice was oiost

promising at all levels of water management. Granular

herbicide formulation of fluchloralin at 2 kg per ha



22

applied seven days after transplanting recorded yield which

was on par with that of .nitrofen and butachlor (Mukhopadhyay

and Mondal'i^ 1931)•

Kondap et al (19S2) revealed that Basalin A5 EC

(fluchloralin) recorded the same level of yield and weed

dry matter production as that of two hand weedings, Singh

and Ghosh (1983) noted that total niimber of sedges as well

as total number of weeds were significantly lower in plots

treated with fluchloralin. Use of Basalin (fluchloralin)

as a pre-emergence herbicide in transplanted rice was also

suggested by S^ar Sin^et al (1986).

v» Pendimethalln.

Ravindran (1976) reported that penoxalin (pendimethalin)
at 1'»5 kg a.i. per ha on sixth day after transplanting brought

down the weed growth and increased the yield; pendlmethalin (G)
gave the highest number of productive tillers per and

panicle weight,

Balu and Sankaran (1977) reconunGnded an economic dose

of 1,5 kg pendlmethalin per ha and they recorded maximum weed

control and rice yield with pendlmethalin applied six days
after transplanting# But Abud (1978) advocated pendlmethalin

at 2,5 to 3»5 litres of the product per ha for rice, Koursi et al
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(1978) dGtected the greatest reduction in fresh and dry
weight of Cyperus difforais with stomp^at 2.5 litre per

feddan (5.95 litres per ha) which was the most effective

herbicide against Schinochloa colona and reduction in

fresh weight of E« crus-galli v/as 80i9 percerit with stomp
at 1.0 litre per feddan (2,381 litres per ha). Stomp was
less effective v^en applied as post^-emergence than pre-

emerigence. Effective control of E. crus-galli. E. colonum.

Cyperus spp. etc# vras also .obtained in trials conducted by
Shahl (1985) in transplanted rice using 1,5 kg pendimethalin
per ha.

Tile use of herbicides in rice have indicated that

the yield recorded in many instances were better than or

on par with hahd weeding. Review further reveals that

thiobencarb t.5 to 2.0 kg a.i. per ha and butachlor 1.0 -
2.0 kg a.i. per ha can safely be used for transplanted rice
for effective weed control and higher yield, closely followed
by nitroferi 1.5 2.0 kg a.i. per ha, £Luchloralin 0.75-1.50 kg
a.i. per ha and pendimethalin 1,5 • 2.5 kg a.i. per ha.

3. Vfeed Management, in Cropping Systems

The perennial sedge gcirpus raaritimus persisted under
continuous low land rice, but not Cyperus rotundus. Low land
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rice grown in rotation with upland crops given no weed

control measures had fewer weeds than did continuous low

land rice, This shows the advantages of planned crop

rotations for reducing weeds and for reducing yield losses

through weed competition (Datta and Jereza, ^1976),

Moody (1977) while reviewing the crop sequences in

rice fields, has cautioned the importance of weed management

in cropping system#

* 1

At the International. Rice Research Institute as a part

of component technology development and evaluation of cropping

systems^ two trials were being evaluated for (a) hand weeding^

(b) chemical weeding and (c) no. weeding in continuous cropping
of transplanted rice* Preliminary results show that rice

grains were highest in 'a* followed by "b* and least in

(Anon, 1978).

Studies conducted by Dhandari and Hoody (1981) on the

weed communities of cropping systems, show that the weed

community was less.diverse In the herbicide treaty plots

and the niauber of weed species, decreased si^^lcantly by

the herbicide for a longer duration in transplanted, than in
• • . *drjr sovm rice. Weed control practices applied to the dry

sown crop i^uoed the total weed weight in the transplanted

rice.
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Repoatsd annual application of butaohlor at 1,50 kg^

thlobencQTb + slaotryne 2,55 kg, nltrofen 2,10 lig and

2, 4-0 Isopropyl 0,90 kg per ha four to six doys after

transplanting rice on loasi soli to control annual weeds

oauaod an Increase in weed dry weight creating a predominance

of tha annual and perenni^ sedges, Thsse species Increased

from 45 percent of the total weed population after the first

years troatment to 69 percent after the fourth year and broad

leaved weeds dscreased froo 45 percent to 10 percent over tha

same period (AfW et al, 1976),

In field trials conducted toy Yang et al (19S0), eight

herbicides were applied annually to rice froa 1972-77, plant

height and nuaibsr of culas per hill were a little higher in

herbicide treatnents than in hand weeded plots in tho first

year, but decreased slightly with each aucceaaive year of

herbicide application and at ripening, herbicides decreased

stem length, panicle length and nuaber of panicles per hill.

With six of the herbicides, yields In tho sixth year were

17-45 percent lower than in tho hand weeded control (6',04 t
per ha), but yields with 20 kg satvim per ha applied 10 days
after transplanting was similar to those of tho hand weeded

control,

Butachlor applied to the dry sown first crop in a

ralnfed cropping pattern in Baagladeah gave excellent weed
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control until 15 days attet crop emergence*' However there

was'ei'significant'reduction in stand coxmt of'BR-6'rice

and'yield; Weed weights and counts taken at four weeks

after transplanting show that butachlor had no residual

effect on the weed growth of "the second crop (Ahmed and

S^ahidiil Hoque, 19S1).

' " • • ' . •li, ' ' 1 , I I , , , ^ V j

. . Bhargaya et al (1982) conducted trials on cultural ,

and chemical methods of controlling weeds in rice-rice and

other crop i^tations» Weed control treatments were appli^
only to the first crop of a rotation and their residual

effect oh the second crop were determined. In rice-rice

rotation, 2 hand weedings or butachlor at 1*5 kg a.l. per ha
applied 8 days after transplanting were effective against
weeds and Increased paddy yields.

The above review reveals that, though there is a

decrease in weed count during second crop season especially
certain species of weeds ip. herbicide treated plots, the
residual effect is not sufficient to suppress the weed growth,
In some cases, continuous application' of herbicides was found
to have adverse effect on the yield components compared to
hand wading. However, by planned crop rotation, weeds and
crop loss c^ be reduced.
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EFFECT OF HERBICIDES ON GROWTH, YIELD COMPONENTS,

YIELD AND QUALITY OF RICE^ •

Among several graniilar herbicides tried, highest

nujnber of tillers, increased panicle number and maximum

yield were recorded in the thiobencarb treated plots.

Sridhar et al (1974) attributed this to the better weed

control efficiency and least phytotoxicity of thiobencarb,

Chang et al (1976) observed that grain yield was closely
related to the nutaber of panicles per They got highest

grain yield by the application of 3#9 kg thiobencarb followed

by 1.5 kg butachlor per ha,

Ravindran (1976) found that herbicide treatment

influenced productive tillers per, ta^, percentage of pTOdu»
ctlve tillers, weight of panicle and percentage of filled

grains, Thiobencarb EC 2 kg per ha recorded the highest
grain yield (4191 kg per ha) and straw yield (4756 kg per ha)
which were on par with penoxalin (G), hand weeding and
butachlor (g). Penoxalin (G) treatment gave the highest
grain protein of 7.97 percent, Atwell et al, (1978) reported
increase in rice quality or grade through the elimination of
weed seeds by the use of herbicides. Experiments at IRRI•

showed that thiobencarb 2.0 kg per ha recorded highest grain
yield (Anon, 1979).
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Application of 1,5 to 3.0 kg a«l. per ha o:C butachlor

or thiobencar^) three to four days after transplanting

seedlings of five rice cxaltivars grown under almost weed

free. conditions in 1978**79 increased yield coniponents and
paddy yields (Gill and Kehra, 1981)# Experiments conducted

by Lakshmi (1983) showed that thiobencarb 2,0 kg a,l, per ha

and-, nitrofon 1,875 kg a,i, per ha favoured plant height^
tiller nmber per and LAI as similar to complete weed •
,free condition* Thiobencarb 2.0 kg a,i, per ha gave highest

productive tillers per hill ^ich was on par with weed free

condition, Thiobencarb 2,0 kg, nitrofen, 1.875 kg, and

thiobencarb 1.5 kg a,i. per ha produced 14,3, 9,9.and 3,5
percent higher yields respectively than the local practice

of hand weeding tv/ice. She ^sp recorded a better cost

benefit ratio with herbicides than hand weeding twice.

The above review reveals that chemical weed control

in general favoured vegetative characters like plant height,
I

tiller number and panicle characters like length, weight and
number of filled grains per panicle ^d ultimately increased
yield over hand weeding and unweeded control. Among the
chemicals reviewed thiobencarb 2,0 kg a.i. per ha ranks
top in achieving niaximisn growth and yield of rice.



Sk-

29

UFTAKE OP MUTRIENTS BY WEEDS AI® CROPS

Sankaran et al (1974) reported that weeds in unweeded

control removed 6220,0, and 55.3 kg W, and KgO per ha
respectively In rice, Shetty and Gill (1974) revealed that

the total uptake of nutrients by the crop and weed together

in a weeded plot was less than the intake of nutrients by

the crop alone in the weed free treatments,

Ravindran (1976) found that unchecked weed growth

depleted soil 'IP to 20.86 kg per ha while a single application
of penoxalin (G) at 1.50 kg per ha brought down the intake of
•N' weeds to 0.96 kg per ha and considerably improved the
uptake by the crop (99.95 kg N per ha) while unchecked weed

growth resulted in an uptake of 65.54 kg Nper ha by the crop.
In the same station, Abraham Varughese (1978) observed that

the nutrient removal In weedy check was 23,99, 7.92 and
30.48 kg per ha of M, and KgO by weeds and 57.54, 28.44
and 70,04 kg per ha of N, and K^o by the crop.

In weed free plots maximum uptake of nutrients by the
crop recorded as 108,8 kg N, 67.4 kg PgOg and 178,6 kg K^O
per ha and in unweeded control plots the values were 94.89 kg R,
61,91 kg PgOg and 180,76 kg KgO for crops +weeds? Indicating
an adverse effect of the crop weed competition on K and P
uptake (Nanjappa and Kriahnamurthy, 1980),
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At Vollayani, Kerala again, maxiaum uptake of nutrients

by crop v/as seen in plots kept weed free from 01-60 days

after sowing (Sukumari, 19B2). Under semi-dry conditions,

nitrogen reaoved by weeds was lower in herbicide treated

plots than in hand weeded ones and weeds competed with rice

crop for nitrogen upto 60th day of dibling and in the case

of phosphorus and potassium upto harvest (Lakshmi, 1933).

Under all conditions, the uptake of nutrients by the

crop plants was highest in herbicide treated plots than the

hand weeded plots. Quantity of nutrients absorbed by the

crop in weed free plot exceeded the nutrients removed Jointly

by the crop and weed in weedy check. Thiobencarb caused an

increase in the total dry matter production by improving

growth components there by enabled the crop for better

nutrient utilization,

HERBICIDE RESIDUE IH RICE FIELDS

Trials conducted at Taiwan revealed that, one

application of herbicides such as butachlor, (MO-401)

nitrofen and thiobencarb in ipice does not have residues in

amounts toxic to several upland crops that follow rice

(Anon, 1973). Rangiah et al (1974) fotmd that Machete (G)
at 2.0-5.0 kg per ha applied 4 weeks after transplanting
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followed hy one handv/eedlng five weeks after planting

provided effective weed control but the chemicals themselves

lacked adequate residual activity against perennial weed

growth,

Ravindran (1976) also found that herbicides (butachlor,

thlobencarb axid penosalln) did not affect the germination of

cowpea seeds in the experimental area sown immediately after

the harvest. Application of butachlor at the rate of 1.00 kg

a.l. per ha as pre-emergence herbicide to the transplanted

rice left no residual effect oh the succeeding crops of

finger millet, black gram, cotton and sesamiam (Mohamed All

and Sankaran, 1979 and 1981).

Ahmed and Zahldul (1981) found that butachlor applied

to the dry sown first crop rice had no residual effect on

the weed growth of the second transplanted crop raised

in sequence. Even application of butachlor at 4.00 kg per ha

to rice had no residual toxlcity on green gram in clay soil

(Anon, 1934). Subramanian and All (1985) reported that

application of 1.5 kg thlobencarb, 1.5 kg butachlor and 0.8 kg
fluchloralin did not show any residual toxlcity to the following
crops such as cowpea and black gram.
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tIATERIALS AND METHODS

A field experiment v;as undeartake'n to find out a

suitable weed management technique for a rice based

cropping system. The materials used and methods adopted

are detailed below»

feterials

1 • Experimental Site and Cropping Iiistorv>

The experimental site having irrigation and drainage

facilities was selected in blocks E4, E5 and E6 located on

the western side of the Instructional Farm, College of

Agriculture, Vellayani. The experimental field is situated

at 8.5® N latitude and 76.9® E longitude and at an altitude

of 29*5 m above MSL< The area was under a bulk crop of

rice during the previous seasons.

2. Season. ' '

t t » i

The trial v/as conducted during the Virippu (first crop)

and Mui^akan (second crop) seasons and a germination test of

cowpea crop during the Pun.ia (third crop) season of 1984-85

(I4ay to December 1984).
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3» Weather conditions^

, The experimental site enjoys a humid tropical weather

condition* The meteorological parameters recorded were

rainfall, maximm-iDlnimi:«n temperature and relative hmaldlty.
The weekly averages of all these parameters for the crop
period, and the mean of the weekly avejreiges for the past ten

years are presented in Pig, 1 and Appendix 1.

Soil,

The texture of soil Is sandy clay loam and acidic in

nature. The physico-<!hemlcal composition of the soil is

given below (Table 1),

Soli characteristics of tdie experimental field

A« Mechanical analysis

Coarse sand

3m Fine sand

Silt

4. Clay

Chemical analysis

1 * Available nitrogen

2. Available

3. Available K^o
4. pH

B• OK<^amACL mafcr canfeni" •

« »

• •

• •

• •

• •

43*24 percent

18,26 percent

03.13 percent

32*20 percent

311»0 kg per ha

45.0 kg per ha

57*0 kg per ha

5.6

v3-/
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5# Varieties,

The rice variety selected for the experiment was

Trlveni - the progeny of a cross between Annapiima and

Ptb.15s released by Central Rice Research Station, Pattambi,

Kerala, It is a short dtiration high yielding variety with

moderate tillering habits and maturing in 95-105 days.

It is widely cultivated in Kerala during all the three

seasons. Rice seeds with 90 percent germination obtained

from the Department of Agriculture, Kerala State was used

for the eaqjeriment,

Cowpea seeds (C--152) having 95 percent germination

supplied by National Seeds Corporation Ltd, was used for

conducting the residual toxicity test (germination test)

during the third crop season.

6» Manures and Fertilizers.

Cattle manure containing Oo4 percent K, 0-3 percent

.^2^5 percent KgO was used for the experiment.

Urea analysing 46 percent N, super phosphate analysing

16 pei*cent muriate of potash analysing 60 percent K^O
and lime having a neutralising value of 165 were used for

the experiment.
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?• Herbicides^

O f
CO

ia Thlobencarb (Saturn 50 EC),

Saturn is a carbamat© herbicide foraulation containing

50 porcent active ingredlent-thlobencarb« Ts-A {Chloro

benzyl) II, N-diethyl thiocarbamate^

Ku3iai Chemical Industry Company Lliaited, Tokyo-Japan^

which is markotefd by Pesticides India, Udaipur. This is

highly aolective between rice and barnyard grass ond applied

ad pre-emorgence herbicide. It is available in EC and G,

ii, Butachlor (Delchlor 50 EC).

Delchlor is a proprietory product of Corosandel Indag

Products (P) Ltd», Madras# The product containing tho active

ingredient butachlor (2-Choro-2' 6» diothyl-If-Butoxy methyl

Qcetanilid^) is available in the fona o£ 50 percent BC.
It is a pre-emergence herbicide with good efficiency for

contx^Hing annual grasses and broad leaved weeds. It is

applied as pre-emergence herbicide^

lil« Pendimethalin (Stomp 33 EC).

StcMnp is a proprietory product of Cyneald India Liraited

Bombay. It contains the active ingredient pendlmethalin

It is a product of
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K-(1-ethyl propyl)-2, 6-dinitro 3, 4-Xylldine which is

the present name of penoKalin. It is available in the

form of EC and G, This is a pre-emergence herbicide used

for selective weed control in rice. The weeds are controlled

by inhibiting seedling dovelopnent.

iv, Nitrofen (Tok E-25).

It is a phenyl ether compound used as a pre-emorgence

selective contact herbicide andit contains 25 percent active

ingredient, nitrofen (2, 4-dichloro phenyl-P nitrophenyl

ether). This is marketed by Indofil Chemicals Private

Limited, Bombay. Nitrofen is available as EC and G.

v, Fluchloralin (Basalin).

Basalin is a product marketed by BASF-India Liiaited,

Madras, containing 48 percent of the active ingredient

fluchloralin "^-(a-Chloro ethyl) 2, 5 dinltro-N-Propyl-4-
trifuoro methyl aniline . It is a pre-eaergence or pre-sowing
herbicide used for selective control of annual grasses and

broad leaved weeds. The susceptible weeds are affected

during germination or seedling emergence.

8, Sand.

Clean diy river sand of 2.0 mm size was collected and

used for preparing herbicide granules.
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9» Wind screen»

A temporary wind screen made of cloth was utilised

to prevent spray drift ;^ile spraying different herbicides

in the experimental plots,

10. Observation frame.

An iron frame of 0,5 x 0»5 ni was used for taking

periodical v;eed counts.

METHODS

Experimental details

1• Design and Layout.

1. First crop-Rice (Virippii)

The experiment was laid out in simple Randomised Block

Design with three replications# There v/ere eight treatments.

The layout plan is given in Fig. 2a and treatments are given
below.

ii. Second crop-Rice (Mundakan)

In the second crop season, the experinental design

was split plot with non-factorial structure in RBD using the
first crop season layout. Total ntanber of treatments were

^ replication three. The layout plan is given in Fig. 2b
and treatments are given below.
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First crop

Thiobencarb 1.5 kg a.i./ha
Butachlor 1.0 kg a.l./ha
Pendlmethalin 1,0 kg a.l./ha
Kitrofen 1.875 kg a.i./ha

Fluchloralin 1.0 kg a.£«/ha
Hand weeding

Completely weed free

Weedy check

TREATMEI'TrS

T. -

-

^6
.^9
7io

*^•11

^13
•^14
^15
^16
•^17
^18

Second crop

Thiobencarb-no weeding

Thiobencarb-hand weeding

Thiobencarb-thiobencarb 1.5 kg a.l./ha
Butachlor-no weeding

Butachlor-hand weeding

Butachlor-butachlor 1.0 kg a.l./ha
Pendlmethalin-no weeding

Pendlmethalin-hand weeding

Pendlmethalin-pendimethalln 1.0 kg a.i./ha
Nitrofen-no weeding

Nitrofen-hand weeding

Ritrofen-nltiTofen 1.875 kg a.l,/ha
Pluchloralin-no weeding

Fluchloralln-hand weeding

Fluchloralin-fluchloralin 1.0 kg a.l./ha
Hand weeding-hand weeding

V/eed free-weed free

Weedy check-weedy check

'V
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2. Treatments,

Vlrlppu

M<j a» Thiobencarb(1,5 kg a,l./te) •

l3« ••

C • *

Mg a* Butachlord ,0 kg a»l»/ha) -

b« ••do^ —

c. «-do-

a. Pendimethalln(1.0 kg a.l,/ha)-

b, -do-

c« -do-

a, Nitrofend ,875 kg a^l^Aia) -

, b« *do" •»

c» -do- -

a. Fluchloralind »0 kg a,l»/ha)^

bo Mio— ••

c* -do- -•

Mg a® HMd weeding

b# -do-

c« -do-

a* Completely weed free «

b» -do- »

-»do— ••

a. Weedy check

-do- «

c • —do— ••

Mimdakan

No v/eeding

Tg Hand weeding

Thlobencarb(1,5 kg a»l,/ha)

No weeding

Hand weeding

Tg Butachlord,0 kg a.'l»/ha)

Tj No weeding

Tg Hand weeding

Pendlmethalln(1.0 kg a.l,/ha)

^10 No weeding

•^11 Hand weeding
T^2 Nitrofend.875 kg a.i./ha)

^13 No v;eedlng
Hand weeding

Fluchlorallnd.O kg a.l./ha)

T^g Hand weeding.

-do-

-do-

Completely weed free

-do-

-do-

'̂ 18 Weedy chock
-do-

-do-

- *p
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Individiial gross plot size « 4,05 x 5.00 m

V/eed observation area =« 4.05 x 1.00 m

Ket plot ='3.75 ^ 3.80 a

(Two rows allrourai were left as border rows)

In order to give the same herbicide in three plots

each diaring the first crop season, three adjacent plots

of size 4,05 x 5.00 la were grouped together and applied
the same treatment. So although there are 24 plots in

a block, only 8 treatments are applied during first

crop season.

During the second crop season, three adjacent plots
(previously grouped and received same treatment) are taken
as three ^Independent plots and alloted three treatments,
each viz. (!) pfe weeding, (ii) hand weeding and (iii) same

A level of same herbicide. The last three groups of plots
of first crop season ie, hand weeding, completely weed free
and unweeded control were maintained as such in second
crop season also.

All the treatments were alloted randomly,

3* Standardisation of sprayer,

A hand sprayer of 1.5 litre capacity was used for

^ spraying herbicides. The discharge rate of the nozzle was
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tested and walking time was adjusted so as to apply one litre

spray solution per 20,25 All the herbicides at the

prescribed doses were applied at the rate of one litre spray
solution per plot.

4. Herbicide application.

The herbicides dose and pre-ernergence application of

herbicides on the 6th KT were fixed based on the findings of
earlier workers. Considering the availability of the herbicides
in the market and variation observed in Its herblcidal action,
both fluchloralln and pendliTJethalin were included under the

treatments.

In Kerala, major area of the first crop is dibbled or

broadcasted where as during second crop season, it is

transplanted. So herbicides were sprayed during first crop
season and it is applied as granules during second crop season.

To compare the effect of weed management with he2±>icides

and complete removal of weeds, the treatment "completely weed
free" is also included. As cowpea is widely cultivated during
the third crop season, it is taken as test crop for residual

toxlcity study.

During the first crop season, all the herbicides were

applied as spray on the sixth day of transplanting, after
draining the plots uniformly. The herbicide solution was

applied as a blanket spray in the respective plots In the
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early hours of the day to prevent spray drift. Further, wind

screen was used to prevent any possible wind drift during spraying.

During second crop season, all the herbicides were applied

in granular form on the sixth day of transplanting* Since all

herbicides are not avail^le in granular form and those

available are in different concentrations, two percent granules

of all herbicides were formulated in the laboratory and used

for the experiment. For this clean dry river sand of 2.0 mm

size was mixed with individual herbicides as shown in Table 2,

so as to get two percent granules. EC forms of herbicides and

sand were mixed thoroughly using hand gloves and kept for 24 hours

for drying in the laboratory.

Table 2

Table showing details of preparation of 2% granular

herbicide for the second crop

(g) granules
per plot

Thiobencarb (50 EC) '6.00 3.00 147.00, 150.00

Butachlor (50 EC) 4.00 2.00 98.00 100.00

Pendimethalin (33 Ec) 6.00 2.00 98.00 100.00

Ritrofen (25 EC) 15.00 3.75 183.75 187.50

Fluchloralin (48 EC) 4.20 2.00 98.00 100.00

Note: The commercial products wore accurately measured with

graduated pipette and vaquopet.
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aen applied imifornsly hand protected with rubber gloves

in Individual plots aftor maintaining a very thin fi3ai of

standing water*

5* Weeding operations.

For the hand weeding treatment^ weeds, were piillcd out

manually on the 20th day of transplanting (20th BT) and 40th

day of transplanting (40th DT)«

In order to maintain the coopletely weed free condition

in plots of treatment number VLj during first crop season and
treatment number during second crop season, regular hand

woedings were done as and when the weeds appeared#

Details of cultivation

I

All the cultural practices except weed nianagenient were

carried out as per the package of practices (1932) reconaiended
by the Kerala Agricultural University^

1» Kuraery^

ThQ nurseiy to get sufficient nuiabor of rice seedlings
was raised under wet systeai.

I

Main field,

^ i experimental area was initially ploughed with bullocks
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Plots of 4.05 X 5.00 ra size were laid out with 24 plots

in each block. The plots and blocks were separated with

bunds of 30 and 60 cm width respectively. Irrigation and

drainage channels were provided for all plots. The plots

were dug twice, puddled and levelled individually.

Cattle manure at the rate of 5 t per ha and lime at

the rate of 360 kg per ha were applied uniformly to all

plots» at the time of first digging.

Fertilisers were applied in split doses so as to

get 70 kg N, 35 kg P^O^ and 35 kg K^O per ha. Fifty percent
ni full. PgOg and 50 percent KgO xvere applied as basal dose
just before planting and the balance 50 percent N and 50

percent KgO were applied as top dressing at panicle initiation

stage.

Eighteen day old seedlings were transplanted at a

spacing of 15 x 10 cm and at the rate of two seedlings per
hill.

, Date of sowing, transplanting and harvesting are

furnished below.

Sowing in the nursery

Transplanting

Harvest

Total duration

First orop Second crop

25-5-84 1-9-34

12-6-84 19-9-84

6-9-84 8-12-84'

104 days 93 days
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3« Plant protection^

^ThreQ prophylactic sprayings with (i) tJuvacron hO EC

at the rate of 600 ml per ha at tillering stage (ii) Sevin

50 WP at the rate of 2.5 kg per ha at flowering and

(iii) Sevin 50 v;p at the rate of 2,5 kg per ha at milk

stages were given for both the rice crops. Thejre was no

serious attack of i)ests and diseases. General stand of the

crop was good.

Water management.

The water level was maintained at about 1,5 cm during

transplanting. There after it was gradually increased to
about five cm upto 10 days prior to harvesting, after is^ich
the plots were completely drained ^

5s Ifervestinjg^.

All the border rows and plants left in the weed

observation area were harvested first, !rhen the net plots
were harvested individually, bundled and niimbered and taken

for post hairvest operations.

Herbicide residual toKicity study.

To find out the residual toxicity of the herbicides

applied during first and second crop seasons, an area of
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one sq.mo in the middle of each plot \ma prepared after

the harvest of second crop of rice, for sowing cowpea seeds#

Rhigoblum treated 1CX) seeds of cowpea cv C-152 were uniformly

sown in each of the treatment plots on arid gennlnation

was assessed on 10th d^ of sowi^ and recorded*

OBSERVATIONS

An area of 4.05 x 1»00 m ^?as set apart on the same side

of each plot for periodical weed observations• Blometrio

observations and yield t^ro recorded from the remaining area

of 4.05 X 4.00 m discarding two border rows allround.

Obsearvation on Weeds

1. Weed species.

The weeds collected from the experimental site before

the experiment and diorlng.the experiment were Identified and

giTOUped into grasses, sedges and broad leaved weeds.

Even though weed species identified were groxiped into

grasses> sedges and broad leaved weeds, while counting than

at. periodical observations, they were grouped into nonocots

and dlcots.- This has b,econie necessary because at the time '

of counting and weed removal it has hecomQ difficiat to

differentiate grass and sedge seedlings due to their very
small size.
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I'^eed population.

Weeds were collected fronj an area of one from

th© weed observation area on the 20th DT and AOth OT

and at harvest. They were pulled out, washed and

identified; grouped into monocots and dicots and counted

separately. V/eed population was expressed as number of

monocot, dicot and total weeds per

3# Dry weight of weeds. .

The weeds taken as mentioned above were first sun-

dried and later oven-dried at 70°C till it recorded constant

weight. The dry weight of total weeds were recorded on the

20th OT and 40th 0P and at harvest and expressed in g per

Weed control efficiency.

Weed control efficiency was calculated by iising the
following fomula

^CE = 100
X

Weed coimt from the unweeded control plot or

treatment which recorded maximum, number of weeds.

Ueed count from the treatment for which weed control

efficiency is to be worked out.
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Obsenration on Crop

1• Crop growth characters>

For periodical observations, three sampling units

of two hills X two hills were randomly selected in each

plot (Gomes, 1972) and the follov/ihg observations were

recorded*

!• Height of the plant.

Plant height in cm was recorded on the 20th DT

and ^Oth DT and at harvest from' one hill per sampling

unit. Height was measured from the base of the ^lant to

the tip of the longest leaf or to the tip of the longest

earhead whichever vras taller (Gomez, 1972),

li. Number of tillers per m^#

Tillers on all the four hills of each sampling unit

v;ere counted at maximuni tillering .stage and the number of
p

tillers per m was worked out,

iii* Leaf Area Index.

Leaf Area Index (LAI) was computed at the flowering
stage as suggested by Gomez (1972). . ,
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Ten aatnple hills (at random) were selected from

each plot and the tiller number of each sample hill was

counted. Maximum width and length of each leaf of the

middle tiller were measured and computed the area of

leaf based on the length-width-factor method. LAI was

coiaputed as shown below*
\'

Value of adjustment factor used is K » 0.67 on the

20th day of transplanting and at harvest and 0.75 on the

40th day of transplanting,

^ Sua of leaf area per hill of six sample hills (cm^)
Area of land covered by six hills (cm2)

Yield components*

i* Panicle number per

At harvest^ productive tillers from* the three sampling
units (12 hills) were counted and niunber of productive
tillers per m worked out* i

ii. Length of the panicle.

Length of the main culn^ panicles of all hills in a

sapling unit V7ere measured and mean worked out and

expressed in cm.
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iil» Weight of the panicle.

All the panicles in the sanipling unit were weighed

and computed as weight per panicle,

. ly« Number of filled grains per panicle.

The main culm panicles from all the 12 hills were

separated based on height^ threshed and the ni^nbor of

filled grains (f), the number of unfilled grains (u) and

the weight of filled grains (w) were determined.

The rest of the panicles from all the 12 hills were

threshed and the number of unfilled grains (u) and the

ii/eight of filled grains (W) assessed. .

From this datai the nuiaber of filled grains per

panicle was calculated using the formula given below

(Gomes, 1972),

Nuaber of filled grains per panicle a £ x ^
w p

where P is the total number of panicles from all the 12 hills,

V. Thousand grain weight.

From the values obtained for calculating the number

of filled grains per panicle, thousand grain weight was

calculated and adjusted to 14 percent moisture using the
following formula given by Gomez (1972).
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Thousand grain weight «• x ^ x 10CX)

where H is the moisture content of filled grains,

3. Yield. '

• . I- . I t ^

1. Grain yield,
I . " .

I

' ' . ' , i ' ^ ^ .

Dry weight of grain was recorded from the nei

^ harvested area after cleaning arid drying and the weight

adjusted to 14 percent moisture and expressed as yield

' in kg per hectare#

ii. Straw yield.

• a:he straw harvested from the-net' plot was cleaned

by separating-weeds, uniformly dried' in sunlight, weighed
and expressed as yield in kg per hectare.

Crop dry matter production.

Dry matter production of the crop v/as estimated at

harvest t TJie sicn total of grain ^d st3?aw yield on oven
dry basis was taken and expressed in kg per hectare,

Iv. Total grain yield of first and second crops.

Total grain yield obtained from the ei^erlmental

plots during the f^st and second crop seasons were. added

together and statistically analysed.
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4. Weed Index.

Weed Index was computed by following the foraula

suggested by Gill and Vijayakumar (1969).

wi • 2:2. X 100
X

vjhere =3 Weed Index

X == Yield from v;eed free plot or the treatment

which recorded minimum weeds,

• y = Yield from the treatment for which weed index

is to be worked out.

5« Economics of weed management*

Cost of different herbicides, cost of Its application
and expenditure incured in hand weeding were v/orked out.

Calculated the increased yield obtained due to different

treatments and the income obtained based on market price
of the produce and herbicides and local labour charges.
Proa this, net Income obtained by different weed raanagement
techniques were computed.

Germination of cQv;t30a seeds*

Germination of cov;pea seeds sown as reported earlier
was assessed on the 10th day of sowing and expressed as

percentage.
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CHEMICAL ANALYSIS

A« Plant analysis

The total nitrogen, phosphorus and potassium content

of the weed samples collected on the 20th DX, 40th DT and

at harvest were estimated, Nutrients, removed by the weeds

at these stages were estimated separately and expressed in

kg per hectare#

Four rice hills from the weed observation area of

each treatment plot were carefully pulled out at random on

the 20th DT, 40th DT and at harvest and washed to remove

the adhering soil particlesi Then dried first In sunlight

^d later in the hot air over at 70®C tin it recorded

constant dry weight.

This was used for estimating the total nitrogen,

phosphorus and potassium uptake of the crop and expressed
in kg per hectare,

1• Total Nitrogen,

Total nitrogen content was estimated by Mcrokjeldahl
digestion method (Jackson, 1967), ,

2, Total phosphorus^

Total phosphorus content was estimated colorimetrlcally
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by Vanadomolybdo phosphoric acid yellow colour method

after triple acid extraction. The colour was read in

a Klett summerson photo-electric colorimeter at 470 na

(Jackson, 1967).

3 • , Total- potassium«'

Total potassium content of the samples were estimated

by Flame photometric method after triple acid digestion

with EEL Flame photometer (Jackson, 1967) •

Protein content of grains.

Protein content of grains was computed by multiplying
the Ncontent of whole grain by the factor 6,25 (Simpson et al,
1965)*

Soil analysis

Composite soil samples collected prior to the commence
ment of the experiment were analysed to,determine the physical
and chemical composition and they are given in Table 1,

I

1• fechanical analysis.

I

Percentage of coarse sand, fine sand, silt and clay
were deterroined by International Pipette method based on

stoke»s law.
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2. Chemical analysis.

Available nitrogen, available phosphorus and available

potassimi wore estimatea and expressed in kg per hectare.

i» Available nitrogen.

It was detez*mined by the Alkaline permanganate method

of Subbiah and Asija (1956).

ii« Available phosphorus«

Available phosphorus in the soil sainple was estimated

by Bray's method (Jackson, 1^7),.

iii. Available potassium#

Available, potassium was estimated, by the ammonium

acetate method (Jackson, 196?),

iv« pH of the soil,

pH of the soil (1:2.5 soil solution) was estimated

using a digital pH meter»

STATISTICAL ANALYSIS

AKOVA teclinique was used to analyse the data on all

characters under study. -Hie data on variables which' do not
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follow the basic assumptions of AHOVA were transfonned to

suitable forms before the statistical analysis.

The data on all characters under study of the first

crop were analysed as that of a simple Randomised Block

Design# The data on all characters of the second crop

were analysed as that of a split plot with non-factorial

structure (Pederer, 1955),

The AKOVA of the second crop experiment v/ith p « 8

(aain plots)-, <3. = 3 (sub plots) and r =» 3 (replications)
is given below.

Source df

Total - pqr-1 m 71

Replication - ' r-1 o 2

Main plot - pi-i a 7

Error (1) - (r-1)(p-1) « 14

Between treatments within main plot 1 o q-i « 2

Between treatments within main plot 2 = q«i » 2

Between treatments within main plot 3 *, q-i « 2

Between treatments within main plot 4 n q-1 « 2

Between treatments v/ithin main plot 5 « q-1 « 2

Between control treatments within-)
main plot 6, 7 and 8 (Others) / " ^

Error (2) - p (r-1) (q-1) « 32
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CD for comparison "between the / 2 MSE
at/main plot treatments r x q

CD for comparison bettTOen the / 2 MSE
=> t^o / -

sub plot treatments

CD for comparison of sub plot —
" t^P / MSE^ (1/3 + 1/9)treataents with conti*ol 52 y/ 2
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RESULTS

During the first and second crop seasons, the

experiments were conducted with different statistical

designst Hence the results and discussion are presented

separately,

FIRST CROP SEASON (VIRIPPU)

Observation on Weeds

1• Weed species.

Weeds v/ere collected from the experimental plots

before and during the e^qperiraentation. Weed species v;ere

identified and groijqped into grasses, sedges and broad leaved

weeds and presented in Table The predominant weeds were

Brachiaria ramosa. Schinochloa colona. E, crus«>galli.

irla, Fimbrlstvlis miliacea. Ludwigia parviflora.

Marsilia quadrlfoliata and Monochoria vaginalis.

2* Weed population.

Weed obseinrations were taOcen on the 20th day of

transplanting (20th DT) and 40th day of transplanting (40th DT)
before hand weeding the plots. plot was kept weed free '
through out the period by removing weeds as and when appeared.
Since weed count in was always zero, it is not mentioned

separately." Herbicides v/ere applied on the sixth day of

transplanting•
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Table 5

List of weeds found In the experimental field

Scientific name Family

A. Grasses

1. Brachlaria rataosa (Griseb) Stapf Graraineae (Poaceae) p
2. Oactyloctenlua aemrptl urn (L) Beauv
3- Echlnochloa colona (L) Link

4. Echinochloa crus-galli (l) Beaixv
5« Ischaemum rugosiim Salish

Qryza sativa var. fatua (L)
?• Panlcmn repens (l)

B. Sedges

1. Cyperus dlffozrols (l)

2* Cyperus Iria (L)

3» Cyperus rotundus (L)

Fimbrlstvlis mlllaceae (L) Vahl
5• Scirpus articulatus (L)

C» Broad leaved weeds

Altemanthera sesaills (L) R.Br, '
Roth ~

2. Ammania multiflora (l)

3« IJJdwlgia parviflora (L) Roxb
4. Llmnophila heterophylla Benth
5. Marsilia quadrlfoliata (l)
6. Monochoria yaglnalis (Bumf.) Presl

a =s annual';

p = perennial

-do~

-do«* a

-do-
a

-do-
a

-do-
a

-do-
P

Cyperaceae

-do-

-do-

-do-

••do-

) Amaranthaceae

Lythraceae

Onagraceae

Scrophulariaceae

Marsileaceae

Pontederiaceae

Q.

a

P

a

P

a

o-

a

P

a
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Monocotf dxcot snd "total weGd population wore talt©n

from a sampling area of 0»5 and converted to weed count

per square metre and analysed after x + "I traiisfoi^atlon*

Mean values of weed count are presented in Table

A, Monocot v/eeds

i. 20th day of transplanting#

The data presented in Table 4 show that the lowest

weed count was in which was on par with followed by Mg
which in tui^ XTQs on par with and Highest weed count

was in Mg which was on par with Mgj but both were significantly
inferior to all other treatments#

li» AOth day of transplanting

The lov/est v;eed population was. observed in which was

on par with f and intiim was on par with «

The highest weed population was observed in which was also

on par with

iii* At harvest

continued to record the lowest weed count and it was

on par VJith and which recorded the

highest weed count was si^lficantly inferior to all other

treatments.
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Table 4

.2Weed population per - stage wise - first cron

Group Treatments 20th DT 40th DT Ar harvest

(13.40) 200.64 (14.20)
Il2 77.68 (8.87) 222.50 (14.95) 267.96 (16.40)
Mj 103.04 (10.20) 259.18 (16.13) 312.54 (17.71)
"4 (^^.52) 117.16 (10.87) 194.44 (13.98)
Mg 113.49 (10.70) 341.62 (18.51) 382.38 (19.58)
Mg 203.20 (14.29) 229.74 (15.19) 228.52 (15.15)
My 0 (1.00) 0 (1.00) 0 (1.00)

Jk (14.11) 529.38 (23.03) 555.49 (23.59)

5.19».*

6.534

2.15
b. Dlcot

®^7, 14 29.49** 9.30«*
CD 2.610 6.579
SE 0.86 2.17

Ml 13.62 (3.69) 25.52 (5.15) 21.09
19.10 (4.37) 24.40 (5.04) 20.90

M3 18.45 (4,41) 21.85 (4.78) 22.62

«4 9.89 (3.30) 22.52 (4.85) 21.94
Hg 16.64 (4.20) 24.60 (4.96) 21.28

"6 35.00 (6.00) 28.92 (5.47) 26.56
0 (1.00) 0 (1.00) 0.

35.48 (6.04) 62.84 (7.99) 42.03

^7, 14 4.85** 6.4l«*
CD 2.028 2.344
SE 0.67 0.77

weeds •» 25.52 (5.15) 21.09 (4.70)
' " ' (4.68)

(4.86)

(4.79)
(4.72)

(5.25)
(1.00)
(6.56)

4.01*

2.462

0.81
"l ^*02 (6.71) 218.04 (14.80) 236.16 (15.40)
^ 100.20 (10.06) 259.82 (16.15) 299.33 (17.33)
M3 114,56 (10.75) 294.15 (17.18) 347.94 (18.68)
M4 29.91 (5.56) 142.52 (11,98) 220.41 (14.88)
M5 130.79 (11.48) 372.26 (19.32) 413.72 (20.34)
M5 236.16 (15.40) 259.82 (16.15) 246.43 (15.73)
JV 0 O.OO) 0. (1.00) 0 (1.00)
^ 230.65 (15.22) 591.43 (24.34) 598.27 (24.48)

^7, 14 35.07**- 11.23*» 10.48»»
£ ni? ^-3970,83 '2^08

2.11

= •" t.»,=for.M aE»re..
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3« Bicot weeds

1« 20th day of transplanting

recorded the lowest weed count and was on par with

all other herbicidal treatments. VSq which recorded the
highest weed coiant was on par with Mg and both were si^fi.
cantly ir^erior to all herbicide treataents,

ii» 40th day of transplanting

The lowest weed popiilation was observed in which

was on p^ with and which recorded the

higliast weed population, vms significantly inferior to all

other treatments,

iii» At harvest

recorded the lowest weed count which was on par with
all other treatments and recorded the highest weed count.

C, Total weeds

ift 20th day of transplanting

The lowest weed count was observed in which was on

par witJi Tij and both were significantly superior to other

treatments, while on par with and The highest
weed population recorded by ^^as on par with and both

wer^ sigMficantly inferior to all other treatments.
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lim 40th day of transplanting

which recorded the lovrast weed coimt was on par with

^1' highest v/eed count recorded was
significantly inferior to all other treatments.

iii. At harvest

continued to record the lowest weed popi£lation which

was on par with all other treatments except v/hich recorded

the highest weed population.

3* Dry aatter isroduction bv weeds

^fean values of dry matter of weeds at different stages

are presented in Table 5.

i# 20th day of transplanting

The data presented in Table 3 show that the lowest weed

di^ suaoter production recorded in was on par wit^ and
Mg and in turn was on par with and Highest m was

foxind in which tos on par with and both were significaniay
inferior to all other treatments«

ii* 40th day of transplanting

5116 lowest weed dry weight was recorded in which was

on par with and while and Mg in turn were on par
with and The highest weed <iry weight was recoiled in
Vi^ and was significantly inferior to all other treatments.
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Table 5

.2'pry matter production of weads Cg/m^^-^flrst crop

Treatments 20th DT 40th DT At harvest

8.03 20.42 43.03

M2 13.27 24.40 44.67

"3 17.27 25.60 52.00

M4 7.18 17.32 42.83

"5 19.38 31.58 72.00

% 32.67 11.60 42.73

0 0 0

31.33 61.43 105.17

^7, 14 14,46** 16.85"* ' 18.62**

CD 9.195 13.243 20.939

SE ' 3.03 4.37 6.90

♦^Significant at 0»01 level.
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lil. At harvest

produced the lowest weed dry matter and It was on

par with lij, ^2 In turn was on par with
All the treatments were significantly superior to which

recorded the highest weed dry matter,

4. Weed Control Efficiency.!

As the total weed popialation was highest in through

out the crop period, it was taken ais the base for calculating
WCS and the calculated values are presented in Table 6,

i* 20th day of transplanting

The hijghest WCE was obtained from closely followed
by Next in order were 5^, and and Mg recorded a
negative value#

ii« 40th day. of transplanting

recorded the highest. WCE followed in order by
and

iil* At harvest

continued to record the highest WCE followed by

and
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Table 6

Weed Control Efficiency « first crop

Weed Control Efficiency
Treatments At harvest

20th DT .40th DT

«1 81 63 61

57 56 50

50 50 42

M4 87 76 63

% 43 37 31

% 2 56 59



5t • I^trlent removal by weeds«

66

66

Mean values are presented in Table 7. In the case of

(weed free plot), the observations on weeds vfere recorded
as zero and as such it was not mentioned separately,

A* Nitrogen^

!• 20th day of transplanting

The weeds in removed the lov/est quantity of nitrogen

which was on par with and ^ and was superior to other
treatments. It was followed by 1'̂ v^ich was on par with

removed the highest nitrogen content which was on par with
Mq and both were ai^ificantly inferior to all other treatments,

A

ii. 40th day of transplanting

The lowest nitrogen removal was recorded by Mg which was
on par with ^ and while ^d wore on par with

and The highest nitregen removal 'was recorded hy
which was significantly inferior to all other treatments.

iii. At harvest

Though the weeds in Mg removed least nitrogen, it was
on par with and and in turn was on par with
Mq was significantly inferior to all other treatments.

B. Phosphorus',

i* 20th day of transplanting

Phosphorus removal was the lowest in M4 which was on par
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Table 7

Nutrient removal bv weeds feg/ha) ^ firat crop

Kutrient Xrea-faaents 20th DT 40th DT At harvest

a# Nitrogen 1.76 4.29 8.18

Ma 2.92 5.12 8.49
M3 3.80 5.38 9.88

% 1.58 3.64 8.14

.1% 4.26 6.65 13.68

% 7.19 2.44 8.12

«7 0 0 0

% 6.89 12.90 19.93

^7, 14 14.49»* 16.86** 15.01»»
CD 2.022 2.780 5.991
SE 0.67 0.92 1.32

bft Hiosphorus 0.62 1.57 3.31

1.18 1.88 5.44
M3 1.33 1.97 4.00
M4 0.55 1.33 3.30

% 1.49 2.43 5.54

% 2.52 0.89 3.29
M7 •0 •0 . 0

2.41 4.73 7.86

^*7, 14 13.58«» 16.85«*- 14.25»*
.

CO 0.723 1.020 1.611
SE 0.24 0.34 0.55

Cm Potassium Ml 1.21 2.84 5.16

2.05 3.49 5.49
H3 2.75 3.74 6.50

'^4 1.07 2.44 5.14
3.06 4.58 9.07

'̂6 5.36 1.65 5.04
. 0 0 0

5.23 9.34 13.46

^7,14 15.49** 18.79»» 20.46**
CD 1.488 1.917 2.378
SE 0,49 0.63 0.78

»»Signifleant at 0.01 level.
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With and and^ T-^ in turn was on par with and

2?hG highest-phosphoxnjs removal was observed in Mg iiMch was
on par with and both were* significantly inferior to all

othor treatments#

li* 40th day of tr^splanting

recorded the lov;est phosphorus removal which was

on par with ^d MgJ and were on par .with

and r-^ recorded the highest phosphorus removal and was

significantly inferior to all other treatments.

iii» At harvest

Phosphorus removal was the lowest in Mg \rfilch was on
par with ^ and;^^ in turn was on par with H^;

recorded the highest phosphorus reraoval and was significantly
inferior to all other treatments,

C» Potassium,

i* 20th day of tx^splanting

Weeds in removed the lowest quantity of potassium \diich
was on par with and and Mg in turn was on par iVith
and highest .potassium removal was in Mg v/hich was on
par with and both were significantly Inferior to all other

treatments.
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li, 40th day of tar^splanting

Mg recorded the lowest potassium removal which was

on par with and tlj and Mg in turn were on par
v;ith and The highest .potassium removal was recorded

by Mq which was significantly inferior to all other treatments

iii. At harvest

V/eeds ill Mg removed the lowest quantity of potassium

which was on par with and and in turn Was

on par with All other treatments were significantly

superior to which recorded highest potassium removal*
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Observation on Crop

1• Crop growth characters

A* Height of Plants

Mean values are presented in Table 8#

i. 20th day of transplanting

The tallest plants wore recorded in which was

significantly superior to all other treatments. Next ranked

treatment was which v;as on par with 1^, Mg and The plant
height was the lowest in 14^ which was on par with Mg, Mg,
Mg and '

ii. AOth day of transplanting

produced the highest plant height which was on par
with and It was followed by which was on

par with was significantly inferior to all other

treatments•

iii• At harvest . •

M7 continued to record the highest, plant height which
v/as significantly superior to all other txvsatments also# It

was followed by which v/as on par with Mg, and The
next in the 03?der were and v;hich were on par* The plant

height was the lowest in \vhich was significantly inferior
to all other treatments»



71

Table 8

Crop growth characters - first crop

Height of plants (cm) Tiller

LAI
20th DT 4oth or At harvest 2

per tn

35.04 63.01 74,22 460.70 4,16

33.31 60.31 72.12 459.70 3.95

"3 33.09 57.03 66.49 430.20 3.58

"4 31.78 60.56 72.85 461.90 4.24

"5 33.38 56.03 65.50 438.53 3.70

% 32.56 60.29 73.62 464.43 4.27

^7 37.10 63.12 80.00 476.60 4.32

% 32.78 47.92 61.11 401.33 3.36

14 11.16** 26.59** 35.06** 4.44** 26.27**

CD 2.139 2.921 3.065 34.884 0.214

SE 0.70 0.96 1.02 11.50 0.07

♦♦Significant at 0«01 level.
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B, Tiller ni^aber per ra ,

Mean values are presented in Table 8,

The largest number of tillers was recorded in

,v/hich was on par with and where as

and Mg were on par with anti The lowest number of

tillers was. produced by which was on par with

Leaf Area Index ,♦

The lAX was calculated at the flowering stage and

the data an^ysed* "Mean values are presented in Table 8e

The highest LAI was observed in 11^ xvhich was on par
with Mg, and and in turn v^as on par with

follov;ed by.M^ and Mg which recorded the lowest LAI
was significantly inferior to all other treatments.

2» Yield coTDPonents.

The data on yield components via. Panicle nunber per

length of panicle, weight of panicle and thousand grain weight
were analysed and mean values are presented in Table 9.

A® Panicle number per

The highest number of panicles was produced by which

was superior-to all other treatments. It vras followed by

v^ich was on par with and » The next in order were Kg
and M5; was on par with was significantly inferior
to all other treatsnents#
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Table 9

Yield oomponents first crop

7..

Treatiaants

Wo, of Length of
panicles panicle

per n?

Weight of
panicle

(g)

No. of filled
grains per
panicle

Thousand
grain
weight (g)

M, 371.63 20.12 1.79 51.09 23.15

"a 357.73 18.43 1.73 45.70 23.25

"3 339.23 19.20 1.61 3S.58 23.79

"4 374.90 19.90 1.85 57.40 22.92

Mg 342.00 16.88 1.58 39.18 23.37

% 37Q.SD 19.03 1.71 47.86 23.06

lij. 406.53 22.10 2.01 59.20 23.15

277.67 13.87 1.35 26.64 23.25

^7, 14
^8.84** 22.50»» 8.92** 44,79»» M.S

CD 7.375 1.570 0.201 4.874

SB 2.43 0.52 0.07 1.61

♦♦Significant at 0,01 level,

N#S Not significant.
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B, Length of panicle

produced the longest panicle and was significantly

superior to all other trea-fanents, was followed by

which was on par with and Hg. The shortest panicle
was produced by which was significantly inferior to all

other treatments. and were ranked in between Mg and

C. VJeight of panicle

The heaviest panicle was produced by which was on

par with in turn was on par with Mg and Mg, while
and Mg were on par \*ith and Mg. The lovirest panicle

weight was recorded by which v/as significantly inferior to

all other treatments.

D# Number of filled grains per panicle

The number of filled grains was highest in which was

on par with and both were significantly superior to all

Ooher treatments. It was follov/ed by which was on par with
Mg and Mg in turn was on par with Mg was followed by
which was on par with Hj. was significantly inferior to
all other treatments,

E. Thousand grain v;©ight

There was no significant difference among the treatments
for this character®
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Grain yieldt straw yield. Crop dry matter production

and Protein content,• o

A. Grain yield.

The highest grain yield was obtained from Vlj v;hlch was
significantly superior to all other treatments (Table 10).

The next highest yield was obtained froia which was on par

vfith and The nesrt in order were and and they

were on par. The lowest yield \ms obtained frora which was

significantly inferior to all other treatoents.

B. Straw yield.

The highest straw yield was obtained Hy which was
significantly siaperior to all other treatments (Table 10).

It was followed by which was on par with and Mg.
The next In order was which was on par with was

significantly inferior to all other treatments.

C. Crop dry matter production.

My recorded the highest crop dry matter production and

was significantly superior to all other treatments (Table 10).
The next in order was which was on par with and M2»
The lowest crop dry matter production was in which \ma

significantly inferior to aU other treatments.

Protein content of grains.

Although there were no significant difference among the
treatments, recorded the lowest protein content (Table 10)»
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Table 10

grain yield, straw yield, crop dry matter and protein

• content of grains - first crop

Treatments

Grain
yield
(kg/ha)

Strav/
yield
(kg/ha)

Total
dry matter
(kg/ha)

Protein content

of grains (^)

"1 3764 39^ 7195 8.36

• ^2 3687 3857 6990 8.21

M3 3315 3539 6355 8.18

•
3790 3986 7206 8.33

. % 3382 3544 6617 8.18

3759 4022 7214 3.24

.

3954 4204 7563 8.44

% 2360 2576 4580 8.01

'7, 14

CD .

SE

127**

136.6

45

76**

i7a,6

59

^^Significant at 0.01 level.
N.S - Not significant.

93
**

287.4

95

N.S
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4, Vieed Index*

Weed Index is the reduction in yield due to the presence

of weeds in conjparison with the plots having miniraum'weeds.

Hj, v;as taken as the base for the calculation of Weed Index

as it recorded the highest grain yield. Weed indices calculated

are presented in Table 11*

The lowest Weed Index v/as worked out in closely followed

by and Mg. The next in order were and and, ^

recorded the highest Weed Index.

5» Nutrient uptake by the Crop

Mean values of I'JKC uptalce by the crop are presented

in Table 12.

A. Nitrogen.

i. 20th day of transplanting

The data presented in Table 11 show that the highest

nitrogen uptake \7as in which was on par v/ith M| and
in turn was on par with v^iiile Mg was on par with

and recorded the lowest nitrogen i^talce which was

on par with and

ii. 40th day of transplanting

The nitrogen i;^take was the highest in and v;as
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Table 11 - Weed Index

Treatments Weed Index

^ 4.81

6.75

16.16

M4 4.15

M5 14.52

% 4.93

_

^ 40.31
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Table 12

nutrient uptake by the crop (kg/ha) - first crop

Nutrient Trea-taients 20th DT

a. Nitrogen

M
3

^5
%

H,
B

^7, 14
CD

SE

b. Phosphorus H
1

M3
H4

"6

%

Potassium

^7, 14
CD

SE

K,

'̂2
%

^7
CO'
SE

14

48.45
44.56

42.08

43.55

41.21

37.67

50.68

37.22

12.51<f«-

4.063

1.34

18.61

16.49

15.69

17.67 ,

15.30,

14.07
19.32

13.73

14,07*»

1,624

0.53

33.18

29.56

28.57

29.56

27.74

24.80

34.25
24.44

14.87**

2.755
0.91

•»Slgnifleant at 0,01 level.

40th DT

72.77

67.29

54.99

71.56

56.01

67.86.

78.86

47.90

29.77**

5.873

1.94. •

29.82

27.58

20.23

29.56

21.47

26.72'

32.87

17:69

46 .-go**

2.367
0.78

45.65

43.36

35.72

44.76

36.25
43.35

50.27
28.02

140.08**

1.817
0.60

At harvest

86.25

82.80

72.94

87.21

73.80

84.93

92.80

48.24

141.12**

3.570

1.18

30.58

29.04

23,16

31.37

23.91

28,79

34.16

18.34

34.03**
2.698

0.89

48.65

45.62

37.17

48.07
38,02

45.20

52.59
32.52

30.83*»

3.620

1.19



8 0

significantly superior to all other treatments, ^ was
followed liy vfliich was on par with Mg and Mg, The next
in order \iQre and which were on par. Mg was significantly
Inferior to all other treatments.

ill. At harvest

Kp continued to record the highest nitrogen uptake and
v;as. superior to all other trealaaents. It was followed by

which was on par with Hj and and Mg in tur*n were on
par with The next in order was which was on par with

Mg was significantly inferior to all-other treatments.

B, Phosphorus,

i. 20th day of transplanting

The phosphorus uptake was the highest-in which was

on par with where as was on par with and in turn

on par with was also on par with and

Phosphorus 'S^ta^., was the lowest in v^ich was on par with
^ and Doth were significantly inferior to' all other treatments.

ii. 4oth day of transplanting

, ,The highest phosphoms uptake was obsex*ved in which
was significantly superior to all other treatments. It was

followed by ^^ich was on par with and while 11^, in tuni
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was on par with Mg. Next in order was which was on par

with IAq Vias significantly inferior to all other treatments.

iii# At harvest

continued to record th© highest phosphorus uptake and

was Significantly superior to all other treatments. It was

follov;ed by which was on par with and Mg, Next in
order was v;hich was on par with was significantly

Inferior to all other treatments,

C. ' Potassiimi#

1. 20th day of ti^ansplanting

The highest potassium uptake was observed in My which
was on par with and both were significantly superior to

all other treatments® ^?hey were followed by which v/as

on par with and The lowest potassimi uptake was

observed in which was on par with Mg and both were
significantly inferior to all other treatments.

ii« 40th day of transplanting

My with the highest potassium uptake was significantly
superior to all other treatments. Next in order was which

was on par with wiiile Ma was on par with and M •
^6
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It was followed by v^ich was on par with was

significantly inforior to all other treatments.

lii. At harvest

continued to record the highest potassium uptake,

and was significantly superior to all other treatments.

It was followed by which was on par with and

Next in order was v^ich was on par with was

significantly inferior to all other treatments,

6, Economics of weed managements

Mean values are presented in Table 13,

recorded the highest net profit ^f^hich was on par

with ^ and and was superior to other treatments. Nexb

ranked treatment was on x>ar with and was followed by

recorded a negative value and was inferior to all other

treatments«
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Table 13

Economics of v/eed management - first crop

Increased
yield over
weedy check

(kg/ha)

Grain Straw

Monetary
value of
increased . .
yl.ia (Vto)

Total cost
of weed
control

83

Net Return
(Rs/ha)

1404 1422 • 3570 496 3074 (4074)

"2 1327 1281 3286 376 2910 (3910)

1%. 955 953 • 2513 460 1933 (2933)
1430 1410 3558 • 791 2770 (3770)

% 1022 968 • 2517 424 2093 (3093)
1399 1446 3530 1188 2342 (3342)

1593 1628 4007 • 4554 -547 (453)

^6, 12
CD

SE

145»*

316

104

**Signifleant at 0,01 level.
Figures in paranthesls are the "x + 1000" transformed values.
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SECOND CROP (MUKDAKAU)

During the first crop season, main plots were treated

with five herbicides M3, and M3) hand weeding
(%)f completely weed free (f^) and weedy check (B^).

During the second crop season, each herbicide

treated main plot was divided in to three sub plots in
which one sub plot each was kept unv;eeded (T<|,
an.d T^^), one hand weeded (Tg, Tq, and and the
third was treated with the same herbicide fT-»o 7^- T T

N *5>

^15^* hand weeded, complete weed free and weedy
check main plots were also divided in to three sub plots
each but the same treatments X'/ere repeated and T

respectively). ^

Hand weeding was given on the 20th DI and 40th DT to
those plots which were allotted for the same. Weed obser
vations in these plots ^^ere taken before hand weeding. In
the case of completely weed free plot, vreed observations
were recorded as zero and so it was not mentioned separately
in the results and discussion given below.

Data recorded during the second crop season were
statistically analysed as a split plot esperiraent with
non-factorial structure» So the main plot effect is not
considered here for results and discussion.



85

In the presentation of the results, the following

comparisons were made and their notations (a to i) are

followed as such.

a» Comparison among the sub plot treatments within each

main plot of first crop, (GDg)

b# Comparison of herbicides v;ith hand weeding and

weed free (T^^) of both the seasons, (CD^)

c« Comparison of weeded sub plot treatments in second

crop season with hand weeding (T^g) and weed free

of both the seasons. (CD^)

d. Comparison of unweeded sub plot treatments with hand

weeding (X^g) and weed free (T^^) of both the
• seasons. (CD^)

e. Comparison of iinweeded sub plot treatments in second

crop season with continuous weedy check (^^3). (CD^)
f. Comparison among the continuous herbicide sub plot

treatments. (CD^)

g. Comparison among the herbicide-hand weeding sub plot

treatments. (CDg)

h. Comparison among the herbicide-unweeded sub plot

treatments. (CDg)

i. Comparison among all the 18 sub plot treatments. (CD^)
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Examples of notation used in presenting the treatments

for interpreting tho results of second crop season are

shown below.

herbicide treated sub plots «

hand weeded sub plots

Unweeded sub plots

Thiobencarb-thiobencarb

TMobencarb-hand weeding

Thiobencarb-no weeding

means sub plots which received

herbicides during both the

seasons*

means sub plots which received

herbicides during the first

crop followed by hand weeding

twice during the second crop.

means sub plot which received

herbicides during the first

crop season followed by no

weeding during second crop.

means sub plots in which

thiobencarb was applied in both

the seasons,

means thiobencarb applied in

the first crop season followed

by hand weeding in the second

crop.

means thiobencarb applied in

the first crop season followed

by no v/eedlng in the second crop.
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Hand v/eedlng-hand weeding - means hand weeding twice in

the first crop followed by

hand weeding twice in the

second crop.

Weed free plot - means completely weed free

during both the seasons,

Vfeedy check - means continuously unweeded

plot during both the seasons

Unlike other biometric observations, in the case of

observation on weeds^ treatments which recorded low values

of weed number, weed dry weight and low nutrient removal

were reckoned as significantly superior ones (treatment)♦

ObserTration on Weeds

1• Weed species.

Weeds were collected from the experimental plots.
Weed species were identified and grouped in to grasses,
sedges and bi^ad leaved weeds, 3hey were same as that

observed during the first crop season and presented in

Table 3,

2, Weed populationa

A, ?4onocot weeds.

Mean values are presented in Table 14 and analysis
of variance in Appendix II.

7
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Table 14

.2Monocot weed population per a - Second crop

Treatments 20th DT 40th DT

f")

At harvest

79.28 (8.96) 323.00 (18.00) 357,34 (18.93)

•^2 86.61 (9.36) 123.10 (11.14) 142,09 (11.92)

T3 24.20 (5.02) 130.79 (11.48) 176.96 (13.34)

^4 91.16 (9.60) 339.03 (18.44) 372.26 (19.32)

^5 88.87 (9.48) 136.83 (11.74) 163.10 (12,81)

^6 35.12 (6.01) 146,87 (12.16) 192.77 (13.92)

^7 95.84 (9.79) 352.82 (18.31) 594.21 (19.88)

99.60 (10.03) 133.40 (11.55) 179.36 (13.43)

^9 44.16 (6.72) 154.75 (12.48) 208.09 (14,46)

^10 100.61 (10,08) 332.79 (18,27) 371.10 (19,29)

^11 102,43 (10.17) 124.66 (11.21) 157.51 (12,59)

^12 25.32 (5.13) 123,55 (11.16) 171,92 (13.15)

•^13 101.62 (10.13) 349.06 (18.71) 378.08 (19.47)

^14 83.64 (9.20) 135.89 (11.70) 173,77 (13.22)

^15 41.12 (6.49) 157.26 (12,58) 204.35 (14.33)
CDg ct 0.409 0.371 1.692

^16 88.49 (9.46) 158,26 (12.62) 170.30 (13.05)

^17 0 (1.00) 0 (1,00) 0 (1.00)

^ia 119.78 (10.90) 381.59 (19,56) 431,11 (20.79)
CDj 0.334 0,303 1.382

SE 0.12 0,11 0,48

Figures In paranthesls are the TxTT tranafonaed values.
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!• 20th day of transplanting

All the herbicide treated sub plots were superior to the

respective hand weeded and unweeded sub plots ivhere as

all hand weeded sub plots were on par with the respective
unv/eeded sub plots.

b. All the herbicide treated sub plots recorded significantly
lesser number of weeds than

o. Compared to T^g, treatments Tg and wore on par
and, Tq and inferior.

d, v;as superior, and on par and, and were

inferior to

©• All unweeded sub plots were superior to T* •
i8

f. Among the herbicide treated sub plots, and were
on par and superior to other herbicides, Tg was superior

^15 ^9 v/are on par.
S. Tg recorded less weed count which was on par with and

superior to other hand weeded sub plots. Weed count

recorded ^ was on par with Tg end
h. was significantly superior to all other unweeded

sub plots followed by 0?^ which was on par with 1^.
T^3 recorded higher number of weeds which was on par
with T^q,

i. Among all the sub plots, recorded the lowest number
of monocot weeds. This was on par with T^g and superior
to all other sub plot treatments. T^g recorded the
highest number of tnonocot weeds*
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11. 40th day ,of transplanting

a, ^2 ^3 ond, and were on par; Tg and
were superior to Tg, and respectively. All these

herbicide treated and hand weeded sub plots were superior
to the respective unweeded sub plots.

superior to T^g and, and were
• on par with T-jg,

c» Ail hand weeded sub plots were superior to T^g,

d. All unweeded sub plots were inferior to
lO

e. All unweeded sub plots were superior, to weedy chefek,

f. T^2 ranked first which was on par with tCj, followed
•by Tg and recorded highest number of wee&s.

g. Weed count was the lowest in Tg and was on par with
in turn being on par with Tq.. Tq was on par with

and ICg,

•h# was superior to and'T.^ ^d was'on par with T.jq»
T^O ^ which in turn was statistically
equal to ,^13 and

i. Tg reposed the lowest weed population among all the
sub plots and it was on par with and

The highest v/eed count was observed in the weedy check.
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ill. At harvest

a« All herbicide treated sut) plots.were on par with the

respective hand weeded sub plots and both were, superior

to unweeded sub plots,

b.. All herbicide treated plots except Tg was on par
with where as v/as inferior to

c." There was no significant difference between hand weeded

• sub plots and ^16-

d. All unweeded sub plots were inferior.to

e." Among the unweeded sub plots, and were

superior to TJjq and, Ty and v/ere on par with

f.- Even though ranked first, all the herbicide treated

sub, plots were on par with each other.

g. Tg recorded lowest weed count and it was on par with

' all other hand weeded sub plots*

9

h# Though lowest nuraber of weeds was observed in T^.
1»

it was on par with all other unweeded sub plots.

i« Among all the sub plots, lowest weed count was recorded

in Tg which was on par with T^, T^^ and and
highest weed number vms in T^^.

18

a
I
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B. Dlcot weeds.

Mean values are presented in Table 15 and analysis

of variance in Appendix II,

1. 20th day of transplanting

a. All the herbicide treated sub plots were statistically

superior to the respective hand weeded ai^ unweeded

sub plots.

T^2 recorded lov/est nisnber of weeds and all herbicide
treated sub plots were superior to

c. Tg and were superior to T^g and, Tq and
were on par with

d. Among the unweeded sub plots^ and T^q were superior

to T^5 while and were on par with

e. and T-jq were s^J^perio^ to and, T^, and
were on par with

f. There was no significant difference between the herbicide

treated sub plots.

g. was on par with Tg and but superior to Tq and
h. Lowest weed count v;as in which was on par with T^q

and whUe Ty and were on par with each other.

i. Among all the treatments V^odxiced lowest weed number

which was on par with ^9 ^6*
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Table 15

Dlcot weed population per - second crop

Treatments 20th DT 40th DT At harvest

7.41 (2.90) 60.31 (7.33) 54.20 (7.43)

7.29 (2.88) 13.29 (3.78) 19.34 (4.51)

X3 3.28 (2.07) 11.97 (3.46) 13.29 (3.78)

10.63 (3.41) 67.06 (8.25) 58.91 (7.74)

% 8.24 (3.04) 10.97 (3.46) 13.90 (3.86)

^6 4.24 (2.29) 6.90 (2.81) 8.00 (3.00)

^7 11.39 (3.52) 65.26 (8.14) 58.29 (7.70)

"^8 9.89 (3.30) 16.64 (4.20) 18.93 (4.47)

^9 4.67 (2.16) 6.62 (2.76) 7.29 (2.88)

®10 8.24 (3.04) 60.94 (7.87) 52.29 (7.30)

^11 10.09 (3.33) 10.56 (3.40) 14.52 (3.94)

^12 2.31 (1.82) 5.60 (2,57) 8.00 (3.00)

^13 12.18 (3.63) 65.91 (8.18) 58.60 (7.72)

^14 6.03 (2.66) 7,29 (2.88) 13.82 (3.85)

•^15 3.58 (2.14) 6.62 (2.76) 8.00 (3.00)

Cb2 0.581 0.451 0.482

h& 12.40 (3.66) 8.00 (3.00) 12.18 (3.63)

hi 0 (1.00) 0 (1.00) 0 (1.00)

^18 13.67 (3.83) 68.56 (8.34) 47.30 (6.95)

0.
kP

0.475 0,368 0.393

SE 0.16 0.13 0.14

Figures In paranthesis are the + 1 transfoztned values.
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a. Tg and and, and were on parj Tg, and

were superior over T^, Tq and respeotively and all

these treatments were superior to the respective

Tinv;eedGd suh plots.

bfl Compared to •^16. treatiBGnt superior^ ^0*
and were on par and inferior.

c« and were on par with while ^5 and Tq
v;ere inferior to

d. All unweeded sub plots were statistically inferior to

e. and were superior and^ and were on par

with T^g.

£• Lowest weed count xias recorded in which was on par

with Tgj Tg and while was inferior to

gm Among the band weeded sub plots lowest weed count was

in which was superior to other hand weeded sub plots,

Next in order was which was on par with and Tg,
and the highest v/eed number was observed in Tg.

h. Eventhough recorded the lowest weed count, it was on

par with all other mv/eeded sub plots.

1. Among all the sub plot treatments, continued to

produce less number of dicot weeds and was on par with

% ai^d and greatest number of weeds was

counted in T^g,
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ill* At harvest

Q.* th© herlslcld© trsated sub plots w©re supsrloi* ovGr

the respGctive handweeded sub plots and both were In turn

si^erlor to the unweeded sub plots,

b. A3J. herbicide treated sub plots except were superior

^16 ^3 y'QS on par with

c. Among hand weeded sub plots, and were on par
with T^g andjTg % we3?e Inferior to

d. All the tinweeded sub plots were si@iificantly inferior

to T^g.

0» Among unweeded sub plots T^q was on par with and, T^,
^7' ^13 ^4 inferior to it.

» t

f• There was no significant difference among the herbicide
treated sub plots except which recorded highest
weed count.

g. recorded less number of dicot weeds and it was on par
with and followed by Tq and Xg*

h. There was no significant difference among the unweeded
sub plots.

i< Lowest dicot weed population was observed in Tg compared
to all other sub plots and it was statistically equal to

^12 ^15* highest dicot weed population
was found In T^.



9-o
96

C. Total weeds.

Mean values are presentod in Table 16 and analysis

of variance in Appendix II.

i* 20th day of transplanting

a. All herbicide treated sub plots were statistically

superior to the respective hand weeded and unweeded

sub plots.

b» All the herbicide treated sub plots were superior to

c. Compared to hand weeding-hand weeding, T^^ and Tg were
superior, on par and, Tg and were inferior.

d. Among the unweeded sub plots, was superior, and

Ty were on par and and were inferior to

Oo All unweeded sub plots were superior to weedy check (T ).

f. recorded the lowest number of weeds which was on par
with T^2 followed by Tg, and Tg.

g. ranked first and last. T^^ and Tg, Tg and T^
ond T^^ ware on par respGotively.

h. was superior to the other unweeded sub plots followed

by which was on par with Ty. Next in order were

T^O aHd T^3.
i. Tj and recorded the lov;est number of weeds and were

superior to other treatments. T^g recorded the highest
number of weeds.
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Table 16

Total weed population per m - second crop

Treatments 20th m 40th DT At harvest

^1 86.80 (9.37) 376.52 (19.43) 411.50 (20.31)

^2 93.93 (9.74) 136.5? (11.73). leo.s'^ (12.71)

27.52 (5.34) 141.89 (11.95) 154.75 (12.48)

^4 101.82 (10.14) 405.83 (20.17). 431.22 (20.79)

^5 97.21 (9.91) 147.84 (12.20) 177.22 (13.35)

^6 39.45 (6.36) 153.75 (12.44) ZOO.eh (14.20)

^7 106.54 (10.37) 418.84 (20.49) k32.Z6 (21.29)

^8 109.46 (10.51) 149.06 (12.25) 198.37 (14.12)

% 47.86 (6.99) 161.56 (12.75) 215.38 (14»71)

^10 109.04 (10.49) 393.82 (19.87) 423.36 (20.60)

^11 113.28 (10.69) 135.19 (11.67) 172.19 (13.16)

^12 27.62 (5.35) 129.19 (11.41) 179.90 (13.45)

^13 113.92 (10.72) 414.75 (20.39) , 437.06 (20.93)

^14 88.87 (9.48) 143.24 (12.01) 188.06 (13.75)

^15 44.70 (6.76) 163.87 (12.84) 229.74 (15.19)

0.378 0.269 1.490

^16 101.13 (10.11) 162.84 (12.80) 181.52 (13.51)

^17 0 (1.00) 0 (1.00) 0 (1.00)

CD

133.68 (11.60) 450.14 (21.24) 478.61 (21.90)

CDj 0.309 0.220 1.221

SE 0.11 0,08 0.42

Figures in paranthesis are the \/x"TT •fcransfonned values.
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ii. AOth day of transplanting

a. Tg and were on par and superior to T^; and Tg
were on par and superior to T^; Tg was superior to Tg
and both were superior to T^; T^^ and were on par
and were superior to T^qJ T^^ was. superior to T^^ and
both were superior to T^^,

Tj, Tg and T^g were superior and, T^ and T^^ were oh
par with ^16-

c# All "the hand weeded sub plots were superior "to

d. All unweeded sub plots were significantly inferior to

All unweeded sub plots were statistically si^erior to

weedy check (T^g)-

f• Among the herbicide sub plots, lowest weed count was

observed in was superior to the other herblcidal

treatments,

S* recorded lesser weed count among hand weeded sub plots

which was on par with Tg and superior to and Tq.
was superior to other unweeded sub plots♦ Next in order

were QXid T,^»

Among all the sub plots, lowest weed count in was
I £

superior to all other treatments. Kext in order was

T^^ which was on par with Tg. Highest number of total
weeds was found in T^-.

JO

h
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ill. At harvest

a. No statistical difference in weed count was observed among

the respective hand weeded and herbicide treated sub plots;

however the counts were significantly less compared to

the respective unweeded sub plots.

b* All herbicide treated sub plots except were on par

with hand weeding-hand weeding (T^g) while the former was
inferior to ^16-

c. there was no significant difference in the v/eed count of

hand i^eeded sub plots compared to T^g.

d. All unweeded sub plolswere significantly inferior to

e. and were superior and and were on par

with weedy check.

f. ^ong the herbicide treated sub plots, low weed count

\ras in which was on par with and superior to the

other treatments.

g» Eventhough Tg recorded the lowest weed count, it was on

par with all other hand weeded sub plots.

h# Similarly, total number of weeds was less in and it

• was on par with all the other unweeded sub plots.

i«^ Among all the sub plots, thiobencarb-thiobencarb recorded

the lowest number of weeds which v;as on par v/ith T
2f 11»

^12 ^16* check recorded the highest
number of total weeds.
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3. Dry matter production by weeds.

Mean values are presented in Table 17 and analysis of

variance in Appendix III,

!• 20th day of transp3Lantlng

a. All the herbicide treated sub plots produced significantly

less DM than the respective hand weeded and unv/eeded

sub plots•

b. Significantly less XM observed in all the herbicide

treated sub plots compared to hand weeding-handweeding

C. Tg, and ^11 were superior and T0 and were on par

with

d. Compared to treatment and were superior and,

Ty and were on par,

Q, Dry matter production of weeds was significantly less

in all the unweeded sub plots than the weedy check,

f, The lowest OT was in which was on par with T^,
Tg and 0?^, and the highest DM was in

g« ^2 recorded the lowest M and was superior to all other

hand weeded treatments« It was followed by which

was on par with and, in turn was on par with

and Tq.

h, The lowest Di4 was in which was superior to the other

unweeded sub plots. and were on par and

superior to

i. Among all the sub plots DM of weeds was the lowest in

nitrofen-nitrofen which was on par with T^, Tg and Tg,
The highest m was recorded in weedy check.
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Table 17

Dry matter production of v/eeds (rM ) - Second cron

Treatments 20th m 40th DT At harvest

7.27 40.88 78.41

^2 6.93 14,58 30.33

^3 3,43 . 13,59 35.83

a.47 43.31 32.17

'̂ 5 S,30 15.79 33.24

^6 3.82 14.67 36.36

^7 9.12 44.70 82.84

^8 8.83 15.93 36.78

^9 3.93 16.28 38^50

'̂ 10 8.21 42.03 78.91

• ^11 7.83 14.44 30.15

^12 3.42 12.33 32.65

^13 8,70 44.26 72.79

Ti4 8,69 15.29 34.11

^15 *4.47 16.15 39.32

CD2 0,783 1.624 9.846

^16 9.01 18.06 33.73

^17 0 0 0

10.67 48.00 92.14

CD3 0.639 1.326 8-039

'i SE 0.22 0.46 2.79

fflfiissun
854

0
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1

li# AOth day of transplanting

a* T^2 significantly sxaperlor to and the treatments

^3» ^9 ^15 '̂ 2» *%» '̂ 8 *^14
respectively* All the herbicide treated and hand weeded

, sub plots were significantly superior to the unweeded

sub plots.

b. All the herbicide treated sub plots were significantly

, superior to T^g»

c. Dsry matter of weeds was significantly less in all the

hand weeded sub plots coa^jared to

d. Compared to JM of weeds was statistically greater

in all the unweeded sub plots,

e. Compared to M of weeds was significantly lower in

all the unweeded sub plots.

f • T^2 recorded the lowest DM. of weed and it was on par with

and superior to Tg, and The latter three

treatments were on par« . ,

g, There was no significant difference among the hand weeded

sub plots but the lowest BH was recorded in

h« recorded the lowest m and was on par with while

^10 with which in turn was on par with
and Ty.

i. Among all the sub plots, the lowest dry matter accumulation

of weed was observed in nitrofen-nitrofen, which was on par
with thiobencarb-thiobencarb. The highest EM was recorded

in the \yeedy check.
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a» All the herbicide treated sub plots were on par with

the respective hand weeded sub plots and both were

superior to the unweeded sub plots*

b« No statistical difference in DM was observed between

the various herbicide treated sub plots and

c» Similarly no difference was found between hand weeded

sub plots and T^g in

d. All the unweeded sub plots were significantly inferior

e» All the unweeded siib plots were superior to

f. Though the lowest weed m was recorded in it was

on par with all th© other herbicide treated sub plots.

g. No significant difference was observed among the hand

weeded sub plots.

h. The lowest M was observed in which was on par

with T^q and and was superior to T.^,
1# Among all the sub plots thiobencarb-thiobencarb recorded

lowest m and it was on par vith Tg, T^^, T^,
Highest m was produced by the weedy check.
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4,. Weed Control Efficiency,

Weed Control Efficiency is calculated' on the basis of

reduction in weed cotint in comparison with the weed count

of weedy check and expressed in percentage.

Since the total weed population was highest in weedy

check through out the crop period it was taken as the hase

for calculating the VJCE#

Weed Control Efficiency worked out at different stages

of crop growth are presented in Table 18.

1* 20th day of transplanting

and recoiled the highest WCE followed by

and Lowest value was noticed in and

ii» 40th day of transplanting

.Miong the various weed management techniques tried,

highest WCE was observed in followed by and

^16» ^9 ^15* Lowest weed
indices were worked out in the unweeded sub plots*

lii. At harvest

Tj recorded the highest V/CE followed by and

^12* ^16' ^14» ^15* observed on the
40th DT, all unweeded sub plots registered very low
values of weed indices*
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Table 18

Weed Control Efficlencv - second
1

crots

Treatments aoth DT 40th DT At harvest

35 16 14

% 30 70 66

^3 79 69 68

24 10 10

% 27 67 63

% 70 66 53

^7 20 07 05

% 18 67 59

^9 64 64 55

^10 18 13 12

^11 15 70 64

^12 79 71 62

^13 15 08 09

•^14 • 34 68 61

"^15 67 64 52

^16 24 64 62

IC'J
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S» Nutrient removal by vjeeda>

The nutrient removal by weeds were recorded on the

20th 40th DT Qnd at harvest v/ith respect to nitrogen^
phosphorus and potassim and analysed separately.

A, Nitrogen,

She mean values of nitrogen removal by weeds are

presented in Table 19 and analysis of variance in Aj^endix IV.

i# 20th day of transplanting

a« Weeds in all herbicide treated sub plots removed signifi

cantly less nitrogen than the respective hand weeded sub

plots and unweeded sub plots. The hand weeded sub plots

and unweeded sub plots v/ere on par.

b. All herbicide treated sub plots removed significantly less

quantity of nitrogen than T^g.

c. In comparison with the treatments Tg, and
were superior and, and were on par with

a. and were superior, and T^, and on par
with T^g.

e. Vfeeds in all unweeded sub plots removed less nitrogen and
were superior to weedy check.

f • lowest nitrogen rensoval was observed in T- which was on
par with other herbicide treated sub plots.
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Table 19

Mltrogen removal by weeds (kg/ha) • Second crop

Treatments 20th DT 40th DT At harvest

1.55 7.77 13.58

•^2 1.48 2.81 5.02

^3 0.72 2.63 6.09

1.81 8.69 15.05

*^5 1.79 3.03 6.10

^6 0.81 2.93 6.66

^7 1.95 8 •66 15.02

-8 1.89 3.05 6.74

•^9 0,83 3»12 7.06

^10 1.76 8.11 14.46

^11 1.68 2,66 5.37

Ti2 0.73 2.26 5.95

^13 1.85 8.82 15.85

1.86 2.95 6,25

^15 0.94 3.15 7.05

CDg 0.50 0.A19 0,251

^16 1.93 3.40 6.18

^17 0 0 0

^18 2.28 9.45 16.90

GDj 0.135 0.342 0.205

SE 0.05 0,12 0.07

IO V
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g. Weeds in Tg recorded lowest quantity of nitrogen

removal which was on par with the other hand weeded

stib plots,

h. Lowest quantity of nitrogen removal was observed In

which was on par with all the other unweeded sub plots.

i« Among ^1 the plots, recorded the lowest nitrogen

removal which was on par with %» and was superior
to all other treatments. Highest nitrogen removal was

' from weedy check.

11• 40th day of transplaiiting

a. All the herbicide treatments were on par with the

respective hand weeded sub plots and both were superior

to imweeded sub plots,'

b, % '"ere superior and Tg and were on par
with T^g.

c» All hand weeded sub plots were superior to hand weedlng-
hand weeding,

d. All unweeded sub plots were significantly inferior to T^g.
a. All unweeded sub plots removed significantly less nitrogen

, and thus superior to weedy check.

f. Among the herbicide treated sub plots, T^g removed the
least quantity of nitrogen which was superior to T/»

• 5'
and where as it was on par with
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Sf Weeds in T|| removed lowest quantity of nitrogen and
it was on par with'all the other hand weeded plots•

h. Weeds in removed significantly less nitrogen'and

was superior to T^, and where as it was on

par with ^10-

1* Among "the "trea'tmen'ts, lowest: ni1:rog0n removal was

from T^2» which was on par with and and was

superior to the other treatmenlis. Weedy check recorded

higher nitrogen and ms significantly'inferior to

'• other treatments. •

ill• At .haryest

a* All hand weeded sub plots were found superior to'the

respective herbicide treated sub plots and both were
in tura superior to the'linweeded sub' plots, '

b* Compared to was superior, on par and Tq,
and were inferior.

c. In comparison with treatments Tg and were
superior, and.T^^ on par and Tq inferior.•

d*. All unweeded sub plots removed'higher 'nitrogen arid
were significantly inferior to

10^1
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e« Compared to weedy check, all unweeded sub plots

recoixied significantly less nitrogen removal.

f. Among the herbicide treated plots, recorded

the lowest nitrogen removal which was on par with

and superior to Tg, and T^.

g. Lowest nitrogen removal in Tg was superior to other

treatments, Kex-b in order wear© and Tq,

h. recorded lowest nitrogen removal and it was

superior to all the other unv/eeded sub plots,

!• Among all the treatments, thiobencarb-hand weeding

recorded significantly low nitrogen removal and was

superior to all the other treatments. Next best

treatments were T3 and Weedy check
recorded significantly higher nitrogen removal and

was inferior to all other treatments,

B, Phosphorus.

Mean values are presented in Table 20 and analysis

of variance in Appendix IV.

no
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Table 20

Phosphorus removal by weoda (kg/ha) - Socond crop

Treatments 20th DT AOth DT At harvest

0.53 2.94 5.10

^^2 0,51 1.05 1.97

^3 0.25 0.93 2.33

^4 0.62 3.09 5.34

0.61 1.14 2.16

% 0.28 1.06 2.36

^7 0.67 3.22 5.38

0.65 1.15 2.39

0.29 1.17 2.51

^10 0.60 3.03 5.13

^11 0.57 1.04 1.96

^12 0.25 0.89 2.12

^13 0.64 3.19 4.73

^14 0.64 1.10 2.22

^15 0.33 1.16 2.49

CDg 0.057 0.116 0.640

^16 0.66 1.30 2.19

^17 0 0 0

^18 0.78 3.46 5.99

CD3 0.047 0.095 0.522

SE 0.02 0.03 0.18
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£• 20th day o:f transplanting

a» All herbicide treated sub plots were significantly-

superior to both hand weeded and unweeded treatments.

All herbicide treated sub plots were statistically

superior to ^16-

c. Compared to T^g, treatments Tg, and were superior
and and 0^ were on par.

d. and were superior and and were on par
v/ith T^g.

e» All tanweeded sub plots were superior to T^,,.

£• Among the herbicide treated plots» weeds in removed

lowest phosphorus, and was on par with other herbicides

except ^15'

g» ^2 superior to all the other hand weeded plots*

Kext best was recorded the highest removal of

phosphorus,

h« was statistically superior to all the other unweeded

sub plots, rfext best was The highest phosphorus
m

removal was observed in

i. Among all the treatments, weeds in removed the lowest

quantity of phosphorus and was on par v/ith T,, To
3» 5*' 9'

and T^2 whereas highest quantity of phosphorus was
removed by T^g,
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!!• 40th day of transplanting

a. T^2 superior to Tg was superior to whereas

in other cases herbicide treated sub plots v;ere on

par with hand weeded plots. In all cases unweeded sub

plots were significantly inferior to both herbicide

treated and hand weeded plots•

b. All herbicide treated plots \iorQ superior to

c. All hand weeded sub plots were superior to T^g.

d« All unweeded sub plots were inferior to

©• All tmweeded sub plots were superior to

f. Among the herbicide treated plots» 5*^2 recorded the
lowest phosphorus reaovalc It i^as superior to Tg,

and and was on par with

g» Weeds in removed the lov/est quantity of phosphorus

was on par with all the other hand weeded plots.

h, recorded 1:he lowest phosphorus removal which was on

par with and was superior to other xmweeded plots.

i.- Among all the treatments» niti^fen-nltrofen which'

recorded the lowest phosphoi^us removal was on par with

thiobencarb-thiobencorb and was superior to the other

treatments. Weedy check removed the highest quantity of
^ phosphorus and was inferior to all the other treataaents.
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ill# At horvost

a« All hand weeded sub plots were on par with the respective

herbicide treated plots and both In turn were superior

to the imweeded plots,

b« All herbicide treated plots wore on par with

o. All hand weeded sub plots were on par with

^ d» All unveeded sub plots were significantly inferior
to

ei ;u.l unweeded sub plots were significantly superior

^<3 "^18*

f. T^g recorded lowest phosphorus remov^ and was on par
. with other herbicide treated plots.

g« There »^s no significant difference,;;, in phosphorus

removal among the hand weeded sub plots.

h» Ho sigi^ficant difference was observed as3on^5 the unwoeded

sub plots in phosphorus removal®

Itt Asiong all the treataients, lowest phosphorus z^einoval. was

observed in which was on par with

highest phospho3?us removal

was from weedy chcck which was significantly inferior

to all other treatsients.
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Cm Potassium.

Mean values o£ potassium removal are presented in Table 21

and analysis of variance in Appendix IV»

i. 20th day of transplanting

a» V/eeds in all the herbicide treated sub plots removed

significantly less potassium than the hand weeded and

unweeded plots,

b. All herbicide treatments were significantly superior to

c. !&?eatments Tg, and were superior and and Tg were
on par with ^16-

d. and were superior and, T^, and were on par
with T^g.

a. All vmweeded sub plots ware superior to weedy check.

f. Kitrofen-nltrofen recorded significantly less potassium

removal than Tg and and was on par with Tj and Tg.

g. Thlobencarb-hand weeding was significantly superior to

the other hand weeded sub plots.

h. Thiobencarb-no v;eedlng was significantly si^erior to the

other unweeded sub plots.

1. Comparing all the treatments, which recorded the

lowest potassium removal v;as found to be on par with T
3

and Tg and superior to all the other treatments. The

highest potassium removal was noticed in T<„ which was
To

inferior to all othor treatmentst
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Table 21

Potaasium i^moval by weeda (kg/ha) - Second crop

Treatments 20th DT 40th DT At harvest
i

• 0.76 2.78 3.37

^2 0.72 0.99 1.30

^3 0.35 0.92 1.54

0.88 2.94 3,53

^5 • 0.87 1.07 1.43

^6 0.39 1.00 1.56

. ^7 0.95 3.04 3.56

^8 0.92 1.CB 1.58

^9 0.40 1.11 1.65

^10 •
0.86 2.86 3.39

^11 •' 0.82 0.97 1.30

"^12 0.35 0.84 1,40

"^13 .
0.91 • 3.01 3.13

^14 0.91 1.04 1.47

®15 0.45 1.07 1.64

CD2 0.047 0.106 0.424

^16 0.94 1.23 1.45

Ti7 0 0 0

"^18 ,

1,11 3.26 3.96

.

0.066 0.087 0.346

SB 0.02 0.03 0.12

116
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li. kotti day of transplanting

a. All herbicide treated sub plots v;ere on par with the

hand weeded sub plots and both in turn v/ore superior to

tho respective unweeded sub plots except which was

superior to both and

b. All herbicide treated sub plots were significantly

superior to hand \ireeding-hand weeding,

c. All hand weeded sub plots were significantly superior

to

d. All unweeded sub plots were significantly inferior to

e. All unweeded sub plots were significantly superior to
To

f. T^2 recorded lowest potassium removal and it was on par
with and superior to Tg, and

g. Weeds In removed lowest potassim and it was on par
with Tgy and and superior to Tg,

h. recorded lowest potassium removal and it v/as on par .
v;ith and superior to

!• Among all the treatments, v^hich recorded lowest

potassium removal was on par with and st^erior to

other treatmentso Vfeeds in weedy check reisoved the

highest quantity of potassium and was significantly
inferior to all other treatments.
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lli« At l^nrest

a* All haraS weeded sub plots were on par with horblclde

traated plots and both In turn were superior to unweeded

sub plots,

b» All herbicide treated sub plots were on par with

c. All hand weeded sub plots were on par with

d» All unweeded sub plots were slgnlflcently inferior

to

Compare to vBody che<^, oil unwaeded sub plots were

superior#

£• recorded low potassiuia removal which was on par
with othor herbicide treatisenta#

S* Though recorded low potassium removal, there was no

significant difference mons the hand weeded aub plots«

h» ^eods in roisoved less potassiusa and it was on par
with other unwaeded sub plots except

1* Among all the treatments, lowest potassium removal was

observed in ^11 which was statistically equal to Tg,

^12* ^5* ^16' ^3* ^^^best potassiuni removal
was observed in which significantly inferior to

all other treatments.
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Observation on Crop

1• Crop growth characters.

A» Height of Plants.

The mean values of plant height are presented in

Table 22 and analysis of variance in Appendix V.

i. 20th day of transplanting

a« All the hand weeded sub plots were on par v/ith the

^ respective unweeded sub plots and all the herbicide

treated sub plots except were superior to both the

hand weeded and unv/eeded sub plots. was on par
with and

b. and Tg were superior, and Tg were on par and
inferior to All these herbicide treated sub plots
were inferior to

c. Tg and were on par v/ith while and Tg
were Inferior to All these hand weeded sub plots
were inferior to T<|y,

d. and were on par with while and

were inferior to All these unweeded sub plots were

inferior to

©• All the unweeded sub plots were on par with weedy check.
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Table 22

Crop /;rov/th characters •» second crop

Height of plants (cn) Tiller p
nunber/ra at UVI at

Treatments ' • • •• • - maximus) flow^rinir
20th KT 40th DT At harnrest tillering stage^

stage

23*8lt 44,67 49.66 348,85 2.64

^2 23.20 55.80 64.50 429.34 3.31

^3 25.90 55,53 62.80 433.65 3.55

21.71 42.40 46.97 349.51 2.59

% 22.00 54.60 61.63 420,50 3.29

^6- 24.94 54.27 60,73 426.95 3.50

^7 21.40 41.03 44,87 331.00 2.47

% 20.23 51.13 59.07 420,74 3.20

^9 23.50 50.27 56,43 386.71 3.43

'̂ 10 22.80 42,40 46.37 347.52 2.65

^11 22.43 55»80 65.00 432.02 3.28

^12 21.30 55.30 62,13 438.22 3.61

"^13 21.50 41,07 47.37 341,84 2.49

^14 22,00 52,97 59,53 429,25 3.22

^15 24.37 53,25 58,50 ^•58-57 3.45

CDg 1.618 1,493 2,362 49,927 0.045

^16 23.59 53,36 59,49 414,22 3.27

'̂ 17 27.50 60,65 68.CX) 437.08 3.72

^18 22.73 39,42 44,23 338.93 2,43

CQj 1.321 1,219 1.928 40.765 0*037

SE 0.46 0.42 0.67 14.14 0.01



121

f. The highest plant height was obtained in which was

on par with Tg and was superior to 7^ and *^^2*

g# The tallest plants were observed in Tg which was on
par with and and ivas superior to Tg»

h. Among the unv/eeded aub plant, the plant height was more

in'T^ which was on par with and superior to

and Ty.

i» Among all the sub plots, tallest plants were obsejrved

^17- Next tallest plants were recoiled in which
was on par with The shortest plant was found in Tq»

11, 40th day of transplanting

a, No statistical difference in plant height was observed

among the respective herbicide treated and hand weeded

plotsi However the plant height, in. both the plots were

significantly, higher compared to the respective unweeded
sub plots.

b. Compafed to T^g, the treatmen-fes'and T:,2 superior,
Tg and were on par and Tg was inferior in plant height.
But all the herbicide treated sub plots were inferior

to

5. Compared to significant increase in plant height was

noticed In Tg, and T^; plant height was on par in
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^ and less in was superior to all the hand weeded

sub plots,

d« The plant height in all the unheeded sub plots v;ere

inferior, to "^16 and
I

e. Compared to T^g, plant height was superior In all the

unweeded sub plots.

£• i*ecorded the highest plant height v/hich was superior
"fco and and v/as on par with

g» The plant height in Tg was the highest which was on par
with and and superior to and Tg,

h» The highest plant height was observed; in which was

superior to the other unweeded sub plots.

i. ^ong all the sub plots, weed free plot produced plants
significantly taller than all the other sub plots.

Lowest plant height was measured in v;eedy c^ck,

iii. At harvest

a, Tg and and Tg, and and were on par while

Tg and were superior' to Tg and respectively.
All these treatments were superior to the respective

. unweeded sub plots, . -

b. Compared to T^g, the treatnients and were superior,
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Tg and were on par and Tg was inferior in plant
. height. Weed free piot was significantly superior to

all other treatments.

c. In comparison with T^g, plant height in Tg, Tg and
• were found to be superior and that in Tg and T<j^,were

on par. Weed free plot was significantly superior to

ail the other treatments.

d. Plant height recorded in all the imweeded sub plots

were Inferior to that of and .

and were st^erlor and Ty on par with
weedy check,

The highest plant height was recorded In Tj which was
•on par with and Tg, and st^serior to and Tg
which in turn were on par.

g» The plant height was more in which was on par with

5^2 and superior to all the other sub plots, K^ext in

order were and Tg.

h» recorded higher plant height, followed by which

was on par with and T^q, The lowest plant height

was in T^-,

1. Aaong all the. treatments, continued to produce

taller plants followed hy which was on par with Tg.
Next in order were and Tg and the lowest
plant height was observed in

•i9
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• Tiller number per m *

^Jumber bi* tillers pi^oduced per square metre at maxiintiia

tillering stage was counted and analysed. Mean values are

presented in Table 22 and analysis of variance in Appendix V.

a« All the herbicide treated sub plots were on par with the

re^ectlve hand weeded sub plots and both were significantly
superior to the iinweeded sub plots#,

b* CoB5>ared to was superior and,T^2» ^3» % ^9
^ were on par. Compared to treatments

and Tg were on par and inferior,

C» There was no significant difference in tiller nuiaber

between the hand weeded sub plots and that of and T^y#
d. Tiller number in all the unweeded sub plots were si^l-

ficantly less than that of and T^^*.
©• Ko statistical difference in tiller number was observed

^ between the unweeded sub plots and that of

£m ®ae highest ntmiber of tillers was produced by T^^ ^^ich
was on par with T^g* ^3 superior to T^#

g. There was no significant difference in tiller number of

hand weeded sub plots*

h» There v;as no statistical difference in tiller production
among the unweeded sub plots.

i» Asoong.all the sub plots, highest number of tiller per
was observed in followed by T^g, T^^, T3, T^^, Tg,

^•14 lowest tiller number was in the
weedy check.
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C« Leaf Area Ixidex

Leaf Area Index was calculated at flowering stage.

Mean values are presented in Table 22 and analysis of variance

ih Appendix V-

a. All the herbicide treated sub plots were significantly

superior to the respective hand weeded sub plots and

botti in tvan were st5>erior to the unweeded sub plots,

b« LAI in all the herbicide treated sub plots were more than

that of but less than that of

o. All the hand v?eeded sub plots recorded LAI on par with

and less than

d* LAI in all the unweeded sub plots were significantly

less than that of and

e. All the mweeded sub plots recorded higher LAI than

that of

f« LAI was higher in which v/as superio.r to other

herbicides, Kext in order were Tg and Lowest
LAI was recorded in T^m

g« Higher LAI was observed in Tg which was on par with
and Kekt in order were 2?^^ and Tq,

ht T^q recorded higher LAI and was on par with it was

followed by and Ty,
i* Among all the sub plots, highest LAI was observed in

which was superior to all the other sub plots. Second

highest LAI was in followed by Tg,

^2 lowest LAI was computed in weedy check.
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2* Yield componsnts*

Mean- values of yield components viz. number of panicles,
length of panicle; weight of panicle, number of filled grains
per panicle and thousand grain weight are presented in Table 23

and analysis of variance in Appendix VI.

A. Panicle number per^

Ko signiificant difference in panicle number was observed

between the herbicide treated sub plots and hand weeded

sub plots. And both of them were superior to the •

respective unweeded sub plots*

b. Panicle number- in was found to be on par wi-fch all

the herbicide treated sub plots. Compared to '

treatments I3 and Tg were on par and and
were inferior.

c# All the hand weeded sub plots recorded panicle number

nearer to that or T^, and were on par
and Tg was inferior to

d* All the mweeded sub plots were significantly inferior

to and

e. Ko significant difference in panicle niiaber was' obsewed

between the unweeded sub plots and

Ko statistical difference was observed among the herbicide

treated sub plots in panicle number.

f.



127

Table 23

Yield componsntB * second crop

r y

r-

No, of

Treatments
per m

Length of
panicle

(cm)
^ 1O filleagrains/

vS/ panicle

Thousand
grainweight

237.74 14.45 1.22 30.97 22.17

^2 " 332.65 19.68 1.55 53.27 23.05

T3 320.55 20.23 1.60 56.13 23.61

238.40 13.92 1.21 28.97 22.24

^5 319.39 17.72 1.53 47.27 23.24

% • 318.82 17.91 1.54 49.83 22.81

•^7 219.86 13.80 1.19 28.37 22.85

% • 314.63 16.60 1.47 41.27 23.25

^9 • 312.26 16.81 1.43 44.07 23.59

""^10 236.41 14.31 1.25 30.47 22,28

•E^l 330.90 19.73 1.55 52.07 23.15

323=77 19.49 1.64 58.27 23.82

^13 230.39 13.94 1.12 28.17 22.68

^14 319.47 16.90 1.49 41.37 23.37

313.46 16.50 1.45 42.27 22.44

CDg 21.503 1.193 0.128 6.195 0.540

^16 321,06 17.77 1.55 47.80 23.01

•^17 333.61 20.08 1.66 60.11 22.95

T
-18 230.05 13.14 1.0a 28.13 22.87

CD3 17.557 0.974 0.107 5.058 0.441

SE 6.09 0.34 0.04 1.75 0.15
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go Similarly no difference in panicle number v;as observed

among the hand v;eeded siib plots.

h» All the tmvjeeded sub plots ware statistically similar

in the production of panicles.

i« Among all the sub plots, highest number of panicles

peir unit area was observed in V/eed free plot, which was

on par with Tg, T^g, T^. T5, Tg and T3
and lowest niHjber i/as recorded in T.^*

B, Length of panicle

a. Length of panicle pz^uced by the herbicide treated sub

plots v;are similar to that of the respective hand weeded

sub plots and both v^ere superior to the unweeded sub plots.

b» Compared to treatments and were superior,

Tg and were on par and inferior. But in comparison

with treafenentsT^ and were on'par and, Tg,
and were inferior,

c. Panicle length of and were superior to whereas

that of and v/ere on par and Tg inferior to
Compared to treatments Tg and were on par. and

^8 inferior.

d. All the unweeded sub plots v/ere significantly inferior to

that of and

e. and were superior to T^g while and were

on par with it.
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f* produced the longest panicle and it tvas statistically

equal to followed by Tg, and

g» and ^11 produced panicles having more or less equal

length and they were superior to the other hand weeded

sub plots« Next in oiHier were "^14 and Tg«

h, Ito statistical difference was observed among the unweeded

sub plots in panicle length.

i* Among all the treatments longest panicle was in and

it was on par with and T^g. Shortest panicle
was observed in weedy check*

C, Weight of panicle

a» All the herbicide treated sub plots were on par with the

respective hand weeded sub plots and both were signifi

cantly superior to the unweeded sub plots.

b* Panicle weight of all herbicide treated sub plots were

on par with tliat of except Tg which was inferior.

a?^2 ^3 were on par with and Tg, and were
inferior to it.

c. no significant difference in weight of panicle was

observed between the hand weeded sub plots and

Compared to treatments Tg and were on par and

"^5^ ^14 inferior.
d. All the un\i?eeded sub plots were significantly inferior

to both ^16 and
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e. Compared to treatments and were superior

and and were on par»

^12 ^corded the greatest weight of panicle and it was
on par with and Tg while Tg in turn was on par with

. and Tg,

Vfeight of panicle was more in Tg and it was on par with
all the other hand weeded sub plots •

h, Kb difference in panicle Vfeight was observed among the

unweeded sub plots,

1* Greatest weight of panicle v^as observed in (weed fx^e)

arid it was on par with ^2 ^11- Lowest panicle
v;eight v/as recorded by weedy check.

D, Nuaber of filled grains per panicle,

a» All herbicide t3?eated sub plots were on par v;ith the

.respective hand weeded sub plots except which was

superior to All these sub plots were superior, to

the respective uiweeded sub plots.

b. Compared to the trealanents and were superior,

% and were on par and inferior, while T^2
were on par with and treatments Tg, and

were inferior to

c. With regard to number of filled grains, Tg was superior,
and on par and and Tg were inferior to

All the hand v/eeded sub plots were Inferior to
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d. All the iinweeded sub plots v/ere Inferior to both

and

e. No difference In number of filled grains was observed

beti^een the unweeded sub plots and T-o,
lo

f• • Kisnber of filled grains was more in which v/as on

par with T^, Next In order were Tg, and •

g. Tg produced higher number of filled grains per panicle

and it was on par with .and while in turn \ms

• on par with and Tg, .

h* There was no significant difference among the unweeded

sub plots,

i* Among all the sub plots, number of filled grains v/as

more in which was on par with ^•}3» followed
by Tgj Bvd Tg, Lowest number of filled grains v/as

^18

E, Thousand grain weight®

a« was superior to Tg and both were superior to T^;
T^ and were on par and both were superior to T^;
Tg and Tg were on par and both were superior to T^;

^12 superior to T^^ and both v/ere superior to
and T^^ v;as superior to T^^ and
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b, ^9 were superior to while Tg was on par
and inferior to In comparison with T^y also,

^12» ^3 ^9 superior and, Tg and were on par*
o«. K6 significant difference was observed in thousand grain

weight between hand weeded sub plots and while in

comparison with was superior and Tg,
and T2 were on par*

d. Thousand grain weight of and were on par with

both and while and were inferior to

both and

e. Compared to T^g, the treatments and were on par

^10* ^4 inferior,

f • T^2 recorded higher grain weight and it was on par with
Tj and T^, Next in .order was Tq which was on par with

g# No significant difference in grain weight was observed

among the hand weeded sub plots.

h.

1.

recorded higher grain weight and it was statistically

equal to while 2?^^ in turn was on par with
and T.

1*

Among all the sub plots, greatest thousand grain xvaight
was observed in followed by Tq,

^2* ^16* ^7 % and the lowest test weight-was
recorded in T

1'
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3. Yield.

Mean values of grain yield, straw yield, total dry

matter and protein content of grains are presented in

Table 2^ and analysis of variance in Appendix VI,

A. Grain yield

a. All hand v/eeded sub plots were superior to the respective

herbicide treated sub plots except 0?^ which was on par
with Tg. All these hand weeded and herbicide treated

sub plots were superior to the respective unweeded

sub plots,

b. Compared to the treatments and were superior

Tg, and v;ere inferior. was superior to

all the herbicide treated sub plots.

c. and Tg were superior, on par and and Tg
inferior to All hand weeded sub plots were inferior

to

d. All unv/eeded sub plots were inferior to both and

e. All unweeded sub plots were superior to T^g except
which was on par v/ith

f. Higher grain yield was produced by and it was superior
to all the other herbicide treated sub plots, in the

order of liigh grain yield, was followed by Tg,
?15 and Tg,
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Table 24

I3ii

Grain yield. Straw yield. Crop dry matter and Protein content

of grains - second croo

Preatments
Grain yield

(kg/ha)
Straw yield

(kg/^a)
Total dry
matter

(kg/ha)

Protein content
of grains

t%)

2189 3094 4946 3.21

^2 2880 4043 6480 6,30

^3 2857 3914 6332 8.30

^4 2129 3014 4815 8.19

^5 2779 3945 5966 8.24

^6 2769 3710 6055 8.24

^7 2031 2944 4705 8.19

^8 2761 3870 6207 8.20

2693 3596 5880 . 8.22

^10 2157 3052 4877 8.21

^11 2895 4064 6513 8,29

^12 2833 3827 6226 8.30

^13 2052 2845 4547 8.21

^14 2766 3886 6227 8.28

^15 2721 3714 6017 8.27

CDg 21.2 38.0 247.5 N.S

^16 2790 3898 6179 8.21

"^17 3034 4157 6725 3,30

^18 2042 2033 4611 8.18

CDj 17.3 31.1 202.1 N.S

SE 5.6 10,8 70.1
-
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g. recoMed higher grain yield which was on par
1 , ,

with Tg* Next in order was which wasi'on par with

h.

i*

^14 while in tiim was on par with Tg.
. \ ^

Higher grain yield was produced hy whic^ was superior
to the other unweeded sub plots. Kext ifi order were T^q,

^13" ' '

A i'

Among all the plots, highest grain yield^s. "obtained
\'} ^.

from T-,7 which was superior to all other treatmenk#
' V'\ 'Hext in order were Tg, Tg and\Tg^aria the

Lowest yield was recorded in

3S

B, Straw yield

a. Hand weeded sub plots were found to be superior to the

respective herbicide treated sub plots and both were

'superior to the unweeded sub plots.

b. was on par and ^15» % ^9 were inferior to
All herbicide-treated sub plots were inferior to

c* Compared to ^16' the treatments ^11» Tg and were superior
and and Tg were on par* All these treatments were

inferior to T,
17 •

d. All unweeded sub plots vsere inferior to both and

,e. All unweeded sub plots were superior to T^g except
which was inferior to T^q»
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Higher straw yield was produced by and it was superior

to the other herbicide treated sub plots. was followed

/by ^^2* ^15' ^6 ^9*

g, recorded more straw yield and it was on par with Tg.
. Next in order were and Tq.

h* Among the unweeded sub plots, more straw yield was produced

by which was superior to others, was followed by

i* Among all the plots, highest straw yield was obtained

£Tom which was superior to all the other treatments#

It was followed by Tg, T^, and and the
lowest yield was recorded in which was significantly

inferior to all the other treatments*

C» Crop dry matter production*

a*. Comparison of sub plot treatments within each main plot

revealed that Tq and were supeirlor to and

respectively and all other hand-weeded.sub plots were on

par with the respective herbicide treated sub plots.

All these hand weeded and herbicide treated sub plots

were superior to the respective unweeded sub plots.

All herbicides treated sub plots were on par with T^g
except Tg which is inferior to In comparison v/ith

weed free plot, all these treatcaents were significantly

inferior.
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c» Compared to treatments and were superior,

Tq and 021 par and Inferior where as all the

hand weeded sub plots were inferior to

d. All unweeded sub plots were inferior to both and

Qw In comparison with ^18' treatments T^, and T^q were
superior and T,^ and were on par,

f. Among the herbicide treatments recorded highest total

m which was on par with snd superior to Tg, Tg
and in turn was. on par with ,Tg and and,
superior to Tg.

g. recorded the highest total DM which was on par with

Tg and superior to Tg, Tg and T<|̂ .

h. Treatment T^ produced higher W which was on par with

^4'» ^7 and T^q and was superior to T^^*

i Among, all the treatments, weed free plot recorded highest

DM which was superior to all other treatments. Second

highest m was produced by T^^ and it was on par with
and ^3'followed by ^15- ^owst
H'3 was registered by which wajs on par with and T^g,
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D. Protein content of grains.

There was no significant difference among the treatments

for this character»

4, Weed Index.

Weed Index explain the reduction in yield due to the

presence of weeds in a particular treatment plot in comparison

with the yield obtained from the weed free plot or the

treatment which recorded lowest number of weeds. Weed free

plot was taken as the base for the. calcialation of Weed Index

as it recorded the highest grain yield.

Weed Indices worked out for the different treatments

are presented in Table 25,

Among the herbicide treated sub plotSj recorded

lowest Weed Index followed by Tg, and T^.

Among the hand weeded sub plots, lowest Weed Index

was worked out in followed by Tg, and Tg.
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Table 25 - Weed Index

Tx^atments

T.

%

t
8

"9 .

'10

•11

•12

13

'14

'15

T

T,

T,16

•17

Weed Index

27.85

5.08

5.83

29.83

8.41

8.73

31.41

9.00

11.07

23.91

4.58

6.63

32.37

8.83

10.32

8.04

32.70

I- J
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recorded the lov/est weed index among tinweeded

sub plots followed by and

Hand weedlng-hand weeding registered a weed index

value of 8,

Among all the 17 sub plots j the best tj^eatments in

the order of ranking were T-j^, Tg, ^16' *^5'

^14 and Tg, The highest weed index value of 32,7 was worked
out in weedy check,

5. Nutrient uptake by the crop,

A. Nitrogen.

The treatment difference were significant in the crop

uptake of nitrogen as is seen in the data presented in Table 26

The analysis of variance corresponding to the 20th DT, 40th DT

and at harvest are presented in Appendix VII.

i, 20th day of transplanting

a. All herbicide treated sub plots were superior to the

respective hand weeded plots except T^^ which was on par

with and T^q« All hand weeded sub plots were on par

with the respective unweeded sub plots,

b. All herbicide treated sub plots were on par with and

significantly inferior to T^y.
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Table 26

Witrofion uptake by the crop (kg/ha) - Second crop

Treatments 20th DT 40th DT At hainrest

•^1 40.62 46.47 61.87

^2 39.82 68.76 82.67

.•^3 45.97 70.10 82.01

38.54 41.56 60.42

. ^5 37.85 61.05 80.24

% 43.55 66.61 78.85

^7 .

34.76 41.79 58.86

. ^8 35.82 57.55 79.19

^9. . 43.86 59.23 76.37

37.84 46.67 61.01

^11 36.91 69.01 83.09

hz 40.81 70.28 80.63

^13 35.02 44.10 56.89

^14 35.95 51.16 75.80

•^15 41.53 60.39 77.86

®2 5.627 4.317 2.190

^15 41.63 66.86 79.82

54.36 80.32 88.27

"^13 38.59 39.12 57.77
CD3 4.595 3.525 1.788

SE 1.59 1.22 0.62
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Ci Compared to ^16. treatments Tg and were on par

and Tg, ,and were Inferior where as in conparison

with -all the hand weeded sub plots were si^ificantly

inferior.

d. All unv/oeded sub plots were statistically inferior to

where as in comparison with treatment

and T^q were on par and and were inferior#

e« All unweeded sub plots were statistically equal to
lO

£• recorded higher nitrogen uptake and it xfas on par with

other herbicides,

g. Rice plants in Tg absorbed greater quantity of nitrogen

and it was on par with other hand weeded sub plots.

h* • Higher nitrogen uptake was observed in and it was on

par with 1*^, and and superior to

i. toong all the treatments, recorded highest nitrogen

uptake and it was superior to all other treatments#

Kext best treatments were and Lowest nitrogen

uptake was. recorded by

ii« 40th day of transplanting

a, Tj, Tg and were on par with Tg and ^11 respectively;
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Tg and were superior to and respectively.

All herbicide treated and hand weeded sub plots wore

superior to the respective unweeded sub plots,

b. "^16'̂ where as and

Tg were inferior to All these treatments in turn

were inferior to

c» Compared to treatment •^11 and Tg were on par and

^5> Tq and were inferior. All hand weeded sub plots
were inferior to

d. All unweeded sub plots were inferior to both and

e. Compared to T^g, treatments and were superior

and and were on par.

f. Nitrogen uptake was higher in ^12 which was superior to
and and T^g was on par with and Tg,

g. recorded high nitrogen uptake which was similar to Tg
and superior to Tg and

h. Nitrogen uptake was higher in and it was on par with

and superior to and

i. Ainong all the treatments, highest nitrogen uptake was

recorded by weed free plot which significantly superior

to all other treatments. Next best treatments were

^3' ^11' ^2 ^16* Lo^sst nitrogen uptalce v;as froa
weedy check v^hich is significantly inferior to all other

treatments except and T^,
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ill. At harvest

a# Tg, and were on par with T^, Tg and respectively
whereas Tg and were superior to and respectively.

But all these treatments were superior to the respective

tinweeded sub plots.

b. Compared to T^.ivas superior,

and, and Tg were inferior; where aa all these herbicide

treatments were inferior to
1 f

.c. In comparison with T^g, treatments T^^and 1?2 were superior;

^5 ^8 ^14 inferior. All these hand
weeded sub plots were Inferior to

d» All unweeded sub plots were inferior to both T^g and

©• Compared to T<jg, treatments and were superior,

and and v/ere on par.

f. Nitrogen uptake was more in which was superior to Tg,
and and was on par with

g. recorded higher nitrogen uptake which was on par with

Tg and superior to Tg and T<|̂ .

h. Nitrogen uptake v;as higher in v/hich was on par with

^10 \ superior to and
Among all the treatments, greatest nitrogen uptake was

in and it was significantly higher than all the other

treatments. Pfext best treatments were Tg,
and Weedy check recorded lowest nitrogen uptake

which was significantly inferior to all treatments except

^*13

U
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B* Fhosphot^s*

Kean values are presented In Table 27 and analysis of

variance in Appendix VII,

1# 20th day of transplanting

a. Tg and Tg were on parj and o" Par;

Tj was superior to 2g but on par,with T^; was superior
to Tg and Ty! md tos superior to and

b. All herbicide treated plots were on par with T^g and
inferior to ...

c. Compared to treatments Tg and Tg were on par and
and Tg were inferior, but all hand weeded sub plots

were significantly inferior to

d.' In comparison with T^g, troatnents T^, and were on
par and and ware Inferior where as all unweeded

sub plots were inferior to
17

Gb All unweeded sub plots were on par with T^g,
f». Though recorded higher uptake of phosphorus, there was

no significant difference among, the treatments.

g» Similarly Tg recorded higher ujitake of, phosphorus, but

they were on par,

h» was on par with T^ and but superior to and

!• Among all the treatments, highest phosphorus uptake was
• • • , f . • •

observed in which was superior to all ,other treataients.
Next best treateients were T^, Tg, Tg, and lowest
phosphorus intake was recorded in Ty,



\

146

Table 27

Phosphorus uptake by the crop (kg/ha) - Second crop

Treatments 20th DT 40th DT At harvest

15.61 18.60 23.33

^2 13.3^ 25.54 30.53

.^3 15.25 26.53 29.85

.^4 12.90 16.55 22.73

^5 12.78 23.69 29,72

% 14«43 25.52 28.52

^7 11.63 16.61 22.21

^8 11.93 - 22.60 29.29

^9 14.83 22.83 27.69

'̂ 10 12.66 18.75 23.02

^11 12.35 26.93 30.74

^12 • 13.54 27.11 29.33

^13 11.70 17.76 21.46

^14 12,01 20.23 29.38

% 14.06 23.38 28.35

CDg 1.892 1.695 0.221

he 13.90 26.48 29,53

'̂ ^7 17.88 31.13 31.70

^18 13.01 15.39 21.82

• CD3 1.545 1.384 0.181

SE 0.54 0.48 0.06

K/6
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11, 40th day of transplanting

a. ^-12 ^2' *^a '̂ 11
Tg and were superior to T^ and respectively.
All these treatments were superior to the respective

unweeded sub plots.

b. Compared to treatments and Tg were on par

and and Tg were inferior. All of them were signi

ficantly inferior to

c. In comparison with treatmentsand Tg were on

par but T^, Tg and were Inferior. All hand weeded

sub plots were significantly inferior to

d. All unweeded sub plots were statistically inferior to

both and T^.^.

e• Compared to treatments T^q, and were

superior where as Ty and were on par.

f. On par with and Tg, treatment recorded higher

phosphorus uptake and it was superior to and T^,

g. On par v/ith absorbed higher quantity of phosphorus

and it was superior to Tq and

h. Phosphorus uptalce recorded in T^q was superior to Ty and
and, was on par with and

i# Among all the treatments highest phosphorus uptalce

recorded in weed free plot vnxa significantly superior

than all other treatment, Kext best treatments were
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*^12* ^11* ^16 '̂ 2* lowest uptake of phosphorus
v/as observed in weedy check which was inferior to all

other treatments except and Ty.

iii» At harvest

a* All the hand weeded sub plots were significantly superior

to both the herbicide treated and unweeded sub plots.

b. Compared to was superior, ^15 ^9
^ were inferior.- All herbicide treated sub plots were

inferior to

c. In comparison with treatments Tg and were

superior, on par and Tg inferior. But all hand

weeded sub plots were inferior to

d. All unweeded sub plots were significantly inferior to

both and T^y «

e« All xanweeded sub plots were significantly superior to

except

f. Highest phosphorus uptai<e was observed in which, was

superior to other herbicides^

g. On par with Tg, absorbed higher phosphorus and it

was superior to other hand weeded treatments,

h* which absorbed highest quantity of phosphorus was

superior.to other unweeded sub plots.
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i. Among all the treatments, highest phosphorus xaptake

was in weed free plot which was significantly superior

to all other treatments. Next best treatments wer«

^2' ^3' *^5' '̂ 16 ^12* J-owest phosphorus uptake
was recorded in weedy check which was significantly

Inferior to all other treatments except

C« Potassium*

Mean values are presented in Table 28 and analysis of

variance in Appendix VII,

i, 20th day of transplanting

a. Tg was superior to Tq and was superior to

and Tg and were on par with the respective

hand weeded and unv;eeded sub plots,

^ b® All herbicide treated sub plots were on par V7ith

but were inferior to

c. Compared to treatments and were on par, and

^11» ^14 ^8 inferior.

d» In comparison V7ith treatments and were

on par and Ty and were inferior where as all unx^eeded

siib plots were inferior to

^ e. All unweeded sub plots v;ere on par with
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Table 28

Potassium uptake by the crop (kg/ha) - Second crop

Treatments 20th DT 40tli DT At harvest

25,20 27.33 36,40

^2 25.69 39.38 53,15

29.10 40.01 51.86

24.82 24.25 . 35.37

^5 . 24.61 34.98 51.56

% - 27.55 37.98 49.63

^7 22.44 24.39 34.52

^8 23.12 33.16 50.78

Tg 28.86 34.24 48.12

^10 24.43 27.31 35.88

^11 23.83 39.W^ 53.49

^12 25.84 40.28 51.13

"^13 22.64 25.76 33.36

^14 23.25 29.56 50.94

"^15 27.75 34.87 49.72

CDg 3.664 4.604 0.455

^16 26.88 38#66 51.07

^17 34.01 46.70 55.42

24.35 20.85 33.38

CDj 2.992 3.759 0.370

SE 1.04 1,30 0.13
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£• which recorded higher potassium uptalce ifaQ on par

with other herbicide treated plots.

g. Tg which recorded higher potassiiun laptake was on par

with other hand weeded treatments,

h* Thiobencarb-no weeding was superior to and Ty,
and was on par with and

i» Among all the treatments, highest potassium uptake was

observed in weed Xree plot and it was superior to all

other treatments. Next best treatments were Ta-, Tft#
3 9

^15* ^16* ^12 ^2* X-owGst potassi^ uptake was
observed in

li. 40th day of transplanting

a. All herbicide treated sub plots were on par with the

, respective hand weeded plots and both were in turn

superior to the respective unweeded sub plots except

which was superior to both and

b. Compared to T^g, treatments and Tg \fere on par
and 5 and were inferior v^here as all the herbicide

treated plots were inferior to

0, In comparison with treatments Tg, and were on
par and Tq and were inferior where as all the hand

weeded sub plots were inferior to
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d. All lanweeded sub plots were significantly inferior to

both and ^17'

e» Compared to treatments and were

superior, and and were on par,

f. T^2 ^ich recorded higher potassium uptake was on par

with and Tg and superior to and

g. which recorded higher potassium uptake was superior

to Tg and and was on par with Tg and T^,

h. No significant difference in potassium uptake was observed

among the unweeded sub plots*

i» Among all the treatments, weed free plot which recorded

higheist' potassium uptake was superior to all other

treatments. Next ranked treatments were T^2> ^2*
and I-owest potassium uptake was observed in

weedy checks •

ill. At harvest

a. All hand weeded sub plots were superior to the herbicide

treated sub plots and both in tiAm were superior to the

respective unweeded sub plots,

b, Cornpared to treatments was superior, on par

and Tg, and mre inferior. All herbicide treated

sub plots were inferior to T^y,
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c» Tg, and were superior to T^g whereas and
were on par with T^g, All the hand weeded sub. plots

w^re Inferior to

d« All unweeded sub plots were significantly inferior to

both and

e. All tinweeded sub plots were superior to except

which was on par with

^ f.« Among the herbicide treated plot^ythiobencarb-thiotiencarb

was significantly st^erior to other herbicides followed

^y ^j5

recorded si^ificantly high potassium uptake than

all the other hand weeded treatments except Tg which was
on par with it» Next in order were and Tg.

h., was significantly superior to all other unweeded

sub plots followed by and

i« Among all the treatments» recoz^ed highest potassiimi

iqptake which was significantly sxQserior to the other

treatments. Next in order were Tg,

• and Tq, recorded the lowest potassiim

uptake which was on par with

6, Economics of weed management.

Mean values are presented ,iri Table 29 and analysis of

variance in Appendix VXII»
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Table 29

Economics of weed manaKement - second crot)

Increased yield Monetary
over control value of

Treatments (kg^a)

Grain Straw yield
(fe/ha)*

Total cost
of weed

increased control
operations
(Ks/ha)

^'et return
(fe/ha)

147 211 412 0 412 (2412)

^2 838 1160 2320 1100 1220 (3220)

% 815 * 1031 2188 496 1692 (3692)

87 131 247 0 247 (2247)

757 • 1062 2070 . 1100 . 970 (2970)

727 • 827 1888 376 1512 (3512)

^7 39 61 113 0 113 (2113)

719 937 1985 1100 885 (2885)

^9 656 713 1680 461 1219 (3219)

^10 115 169 325 0 325 (2325)

^11 853 1181 • 2362 1100 1262 (3262)

^12 791 944 2QS5 791 1294 (3294)

^13 -30 -38 -81 0 -81 (1919)

^14 724 1003 2005 1100 905 (2905)

^15 679 831 1804 424 1380 (3380)

• CDg 164,2

^16 743 1015 2057 1100 957 (2957)

^17 992 1274 2677 4444 -1767 (233)
CD3, 141.6

SE 49

Figures in paranthesis are the "x 2000" transformed figures.
«*Price of produce Grain 1,80/kg, Straw fe O.yoAg.
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a» Comparison of sub plots within each main plot reveals

that herbicide treatments were superior to the respective

hand ^eded sub plots except which was on par and

both herbicide tireatnients and hand weeding were superior

to the corresponding unweeded sub plots,

b. All the hert)icide treatments were significantly superior

than and

c« Compared to treatments Tg and T^^ were superior, Tg
inferior where as these hand weeded

treatments were superior to

d. All unweeded sub plots were significantly inferior to
•b

but superior to

f • Ainong the. herbicide treatments, high net profit was recorded

by which was,superior to all the other herbicides and

closely followed by Tg, .; . ^
g. recorded high net profit anong the hand weeded

treatments which was on par with Tg and Ixsth were superior
to the other hand weeded treatments.

h. Highest net profit was o^ain^ from among the unweeded

sub plots and it i^s superior to all other unweeded sub

plots#

i. Among all the treatments, highest net profit was obtained

fjTom which ims superior to all other treatments. It was

followed by Tg, ^-^3# ^^2* ^2 ^9* RJOst uneconomic
treatment was found to be the con^letely: weed free treaianent

• which recorded a negative value*
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7. Total Grain yield of First and Second Crops >

Hean values are presented in Table 30 and analysis

of variance in Appendix VIII.

a. All hand weeded sub plots were on par with the respective

herbicide treated plots and both v/ere superior to the

uriweeded.sub plots.

b« Compared to hand v;eedlng-hand weeding, T^ and v®re
superior and Tg, and were inferior. All these

herbicide treatments were inferior to weed free plot*

c* Similarly, Tg and were superior and Tg and
wore inferior to T^g. All these hand weeded sub plots

wore inferior to T^<^# ^
d. All unweeded sub plots were significantly Inferior to

Ti6 and T^^.
e. All unweeded sub plots were significantly superior to T^o.

lO

f. Among the herbicides, nitrofen-nitrofen .ranlced first and

was on par with and both were' superior to other herbicides.

g« recorded higher grain yield and it was superior to other

hand weeded treatments, follow^ by which was also superior

to Tg and

h* T^ registered higher grain yield among the unweeded sub plots
and It was on par with and both were superior to other

umeeded sub plots*

Among all the treatments, recorded highest grain yield
which was significantly superior to all other treatments.
Next ranlced treatments were T^^, Tg, T^g, T3, T^g, T^, Tg,
^14» ^15» ^8 ^9* ^^®st grain yield was recorded by T^g
which was significantly inferior to all other treatments.
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Table 30

Total grain yield of first and second crops

Total grain
Treatments yield

(kg/ha)

5953

Tg eeku

Tj 6621

T4 5816

T5 6477
Tg 6457

T7 5395
Tq 6076

Tg 6013

5947

6685

T^2 6623

T^3 5393

6103

CDg 19.8

*5549

1-17 6989
T^g 4402

CDj 16.2

SE 5.6
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8« Herbicide Residual Toxicity Study.

To find out the residual toxicity of the herbicides

applied in the first crop and second crop seasons on the

succeeding cropj 100 seeds of cov^ea cv C152 were sown

in each of the treatment plots during the third crop season.

Gennination of cowpea seeds was assessed on the 10th day of

sowing. Mean values are presented in Table 31 and analysis

of variance in Appendix VIII,

Observation on the genaination of cowpea seeds as

influenced by the residual toxicity of herbicides shows

that there v/as no significant difference among the various

treatments•
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Geralnatlon of cowpea seeds as affected by the residues

of herbicides (%)

Trea'tments Germination 5^

87.33

^2 87.33

86.33

87.00

^5 86.67

•^6 85,67

^7 • 87.00

85.33

^9 86.00

^10 86.33

"^11 87.33

"12 86.00

Il3 85.33

^14 84.67

^15 84.57

CDg N.S

•^16 86.34

^17 85.44

^18 85.44

•CD^ N.S

M.S - Not significant*
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DISCUSSION

A field experiment was imdertaken to find out a

suitable weed management technique for rice based cropping

system under transplanted condition, using rice variety

Triveni, 3?he experiments were conducted at the College of

Agriculture, Vellayani, during the VlriiPDU-Mundakan seasons

of 1984-85f Results obtained from the experiments v;ere

statistically analysed and are discussed here under.
.-I

FIRST CROP

Observation on Weeds

1. Weed species.

Observation on weed species (Table 3) revealed that

grasses, sedges and broad leaved weeds competed with rice

plant. But the competition was mostly by grasses follov/ed

by sedges and broad leaved v;eeds» Most important grass

weeds identified were Brachiaria ramosa. Echinochloa colona

S* crus-^alli. Cvperus iria and Fimbristvlis miliacea

dominated among sedges where as Ltaiwigia parviflora. Karsilia

quadrlfoliata and Monochoria vaginalis were the prominent

among broad leaved weeds. Most of them were annuals and were

completing their life cycle along with the rice crop.

Ravindran (1976), Abraham Varughese (1978) and Sukumari (1982)

^ also made similar observations.
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Weed population#

Monocot and dicot weed population were estimated

seperately and recorded on the 20th DT, 40th DT and at

harvest. The data presented in Table 4 show that the

monocots,out numhered the dicots through out the crop period.

The monocot v/eed population constituted more than 85 percent

of the total weeds. The monocot weeds having similar growth

habits of, rice coiald compete more efficiently with the crop

especially dwarf indices. They also persisted throughout

the crop period. During the later stages of growth, the

canopy of the rice crop, suppressed the dicots gjTOvrfch, where

as it could not suppress monocots like Echinochloa colona, E.

crus'-galli etc. This might be the reason for the presence

of more number of monocots compared to dicots. This is in

agreement with the findings of Ravindran (1976), Abraham

Vamaghese (1978) Sukumari (19S2) and Shahi (1985). Figure 3
reveals that the weed population in weedy check increased

almost steadily up to the 40th DT and there after the increase

in number was negligible,

A. Monocot weeds.

The results of the weed count presented in Table 4

show that the monocot weed population in the weedy check

increased from 198 on the 20th DT to 529 on the 4Gth DT and
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to 555 at harvest, in terms of competition the weed number

per rice pla^t works out to 1.A8 on the 20th DT,. 3.95 on the

40th DT and 4.14 at harvest.

Among the herbicides tried, nitrofen and thiobencarb

were superior in the early stages of growth, while during

the later stages, they were on par with all other herbicides

and hand weeding. The number of weeds per rice plant in

nitrofen and thiobencarb treated plots were only 0.15 and

0.23 on the. 20th DT, 0.87 and 1i33 on the 40th DT and; 1.45 and

1*50 at harvest respectively. Similar trends in weed number

and competition on the 40th DT and at harvest were seen, in

other herbicide treated plots also. After 40th DT, the

increase in weed number was not substantial. This also
proves that the weed number and there by competition was

severe from' the 20th to 40th DT;

Abraham Varughese (1978) and Sukumari (1982) observed

that the we^ growth and competition within 40 days have

significant influence on the rice yield.

In the hand weeded plot, the monocot weed count was on

par with weedy check on the 20th DT because on both the plots
no weed control measures were taken up to "this stage. The

number of weeds Increased from 203 on the 20th DT to 230 on

the 40th DT and decreased to 229 at harvest.' This shows that
hand weeding carried out on the 20th arid 40th DT did not prevent
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further germination and establishiaent of weeds. In terms

of per plant competition, the weed numbers were 1,5, 1,7

and i ,7 on the 20th DT, 40th DT and at harvest respectively,

which shows that by hand weeding the nuniber of weeds cosipeting

with the rice crop cotad not be t»educed substantially.

Prom the above discussion, it can be inferred that by

hand weeding or by herbicide treatment, the monocot weed

popiJlatlon can be considerably reduced and thus competition

can be minimised compared to weedy check. Similar results

were,reported by Mukhopadhyaya and Mondal (1981), Rao and

Qupta (1981) and Dhananjai Singh et al (1905),

B, Dicot weeds.

In general the dicot weed population was comparatively

low in all the plots (Table 4), The dicot weed population

wag lowest in the plot treated with nitrofen on the 20th DT

where as it was lowest in. the plot treated with pendimethalin

on the 40th OT; however the effect of other chemicals was

also on par, ,, At all stages of crop grovrth the highest number
of dicot weeds was observed in weedy check.

Among the trea-fenents, nitrofen and pendimethalin were

found to be most effective in reducing the dicot weed population
during the critical peric^s of crop growth*
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Kukhopadhyaya and Mondal (19B1) got similar results

with nitrofen. Verma et al (1978) and Lakshmi (1983)

observed that- the dlcot v/eed population can be effectively

controlled by herbicide treatment.

Cm Total weeds.

It may be noted from the Table 4 that the total weed

population in the weedy check increased from 231 per on

the 20th DT io 591 on the 40th DT, after vrtaich the increase

was only 6*84 weeds at harvest. In terms of competition,

the weed number per rice plant Increased from 1.72 on the

20th DT to 4.41 on 40th DT and 4.46 at harvest# This shows

that the competition from weeds is very severe from the

20th DT to 40th DT in the weedy check.

Among the herbicides tried, nitrofen and thiobencarb

were foxind to be superior to other herbicides on the 20th DT

and there after all chemicals and hand weeding were on par

except fluchloralin on the 40th DT. l^hile studying the total

ni^ber of weeds competing with a rice plant in the nitrofen

and thiobencarb treated plots, it was found to be in the

order of 0.22 and 0.33 on the 20th DT, 1.CS and 1.63 on the

40th DT, and 1»64 and 1.76 at harvest respectively. Similar
trend of competition was observed in other herbicide treated

plots also. From this it becomes clear that after the 40th DT,
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the increase in weed number was negligible which again proves

that the weed number and thereby weed competition severe

in the early stages of crop growth (t^ to AOth DT). Similar

observations were niade by Abraham Varughese (1978) and
!

iSukisnarl (1932)»

I In the hand weeded plot, the total weed population
Was on par with weedy check on the 20th OT, because no weed
control measures were attempted in these plots ^pto 20th DT»

i The data presented in Table h show that hand weeding
1

jdone on the 20th DT did not prevent further germination and

Ipstablishnient of weeds between the 20th DT anci 40th DT»

IjActually the ntaiber of weeds was more (260) than that was
available on the 20th DT (236). The number of weeds per

jrice plant on the 20th DT# AOth DT and at hawest were 1»76j
ljl«94 and 1.84 respectively. At the time of hand weeding,
.soil is stirred, it^ich might have induced germination of weed

seeds and also seeds lying belov/ were brought to surface.

During the x^rocess of hand weeding due to human error,

some small weeds are left unnoticed, and some weeds get broken

at ground level and regenerated, ^ich may not give a tough

ipompetltlon as fully grown weed. This may be the reason why
ijbhe hand weeding was found to be on par with all the herbicides
on 40th DT and at harvest.
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In general. It may be seen that by herbicide treatment

and by hand iveeding, the total weed poptalation can be reduced

which in turn provide a congenial environment, for growth and

establishment of rice crop.

Singh et al (1979), Mukhopadhyaya and Mondal (1981) and

Lakshmi (1933) have reported the superior herbicidal action

of nitrofon while Ravindran (1976), Chela and Gill (1981),

Qe Datta (1981) and Shahi (1985) got better v/eed control with

thiobencarb*

3* Dry matter -production by weeds>

An appraisal of the data presented in Table 5 and Fig. 3

reveals that the total weed DM in weedy check was the highest

on' the AOth DT and at harvest* However, the m was almost

proportional to the total number of weeds on the 20th and

40th DT* But at harvest, eventhough the incremental •increase

in total weed population per was the lowest (6.84), the DM

v;as'more (0.18 g per weed) compared to the 40th DT (0.10 g)
and the 20th DT (0»14 g). Unchecked weed growth might have

enabled to absorb.nutrients in greater amounts and thus

produced highest DM, •

Among the herbicides, hitrofen, thiobencarb and

butachlor decreased the total v;eed DM at all stages of crop
growth. The reduction in the total DM in these herbicide
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treated plots was more due to the reduction in weed number

per unit area, rather than due to individual plant accumulation.

Rao and Gupta (1981) and Lakshmi (1933) found reduction in DM

by the application of aaitrofen while De Datta (1981) and

Shahi (1985) proved that thiobencarb was more effective in

reducing M in transplanted rice. Pareira and Ghosh (1980),
• I . ; , •

Singh and Sharma (1981) and Shahi (1985) recorded reduced m

by the application of butachlor in transplanted rice.

In the hand weeded plot, the IM was more or less equal

to that of weedy check in the early stage of growth, since no

weed control measure was taken in both the plots upto 20th DT*

The I3M per weed on the 20th DT; 40th DT and at harvest

'in the hand weeded plot was 0.14, 0.14 and 0.17 respectively.

Probably weeds could not accumulate'sufficient dry matter

during the period from the 20th DT to 4oth DT as in the early

^d latei* stages. This may be due to the severe competition
of the rice crop and in the later stages of growth (after the

40th DT) the weeds got nearly 45 days for growth and dry
matter accumulation. ,pn the 40th DT and at harvest, hand

weeding was on par with nitrofen, thiobencarb and butachlor.

Similar findings v;ere reported by Dhananjai Singh et al . " •

(1985) and Patil et al (1986).

In general it can be >seen'that the variation in DM was

more due to the weed population rather than due to individiaal

contribution.
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Weed Control Efficiency*

Weed control efficiency worked out for various treatments

are presented in Table 6.

The highest weed control efficiency of 76-37 percent

during the critical period of crop growth was found in

nitrofen treated plot, closely followed by thiobencarb

(63-81 percent). Kext highest efficiency was shown by hand

weeding (56 percent)o Pendimethalin had a weed control

efficiency of 50 percent only, Fluchloralin had the least

efficiency#

In general, the above discussion reveal that nitrofen

and thiobencarb have the highest weed control efficiency,

which is higher than hand weeding. This is in conformity

with the findings of ^?oha^Imled All and Sankaran (1975),

Ravindran (1976), Sreedevi (1979) and Lakshmi (1933),

5* Hutrlent removal by v/eeds>

It is seen from the Table 7 that in general, nutrient

removal by weeds at all stages of growth was highest in the

weedy check. This reveals that large quantities of the

available nutrients in the soil have been exploited by weeds

for their growth and development which in turn adversely

affected the yield of the crop (Table 10).
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V/eeds in the weedy check removed nitrogen, phosphorus

and potassium at the rate of 6.89 kg, 2.41 kg and 5.23 kg

per ha on the 20th DT; 12.90 kg, 4.73 kg and 9,34 kg per ha

on the 40th DT; and 19,93 kg, 7.86 kg and 13.46 kg per ha

at harvest respectively^

Among the herbicides tried, nitrofen and thiobencarb

treated plots closely followed by butachlbr showed lowest

NPK removal by weeds compared to other treatments.

Weeds in hand weeded plot removed almost equal omount

of NPK as in the case of i^eedy check on the 20th DT, probably
due to non«weeding till that stage. But on the 40fch DT the

nutrient removal in this treatment was lowest and at harvest

second lov/est as compared to other treatments.

In general, nitrofen, thiobencarb, hand weeding and

butachlor significantly reduced the NPK removal by weeds
compared to other treatoents at all stages of growth,

t

It can also be noticed that the nutrient removal is

directly related to the dry matter accumulation of weeds.

Among the treated plots, the trend of removal of JJPK is almost

the same at all stages and no preferential absorption of any
of the nutrients by weeds was observed in these plots,
John (1931) and Lakshmi (1933) also expressed this view.

In general, the nutrient removal was more in the case of
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nitrogen followed by potassium and phosphorus, .Similar

observations were made by Ravindran (1976), John (1931) and

Lakshmi (1983),

Observation on Crop

Results of observations on biometric characters,
yield attributes, yield and chemical analysis of plant parts
are discussed below.

1 * Crop grov/th cliaracters.

A, Height of plants.

Completely weed free treatment produced the tallest

plants at all stages of gi^wth (Table 8) and shortest plants
were recorded in the x^eedy check on the 40th DT and at harvest.

This corroborates with the findings of Patil et al (1986),

In the early stage of crop growth, there v;as not rauch

difference in plant height in herbicide treated plot, hand
weeded plot and weedy check except in nitrofen treated plot.
On the AOth DT, thiobencarb, nitrofen and butachlor were

found to be on par with hand weeding as well as completely
weed fi*ee. This shows that, in the early stage the plsint

height was not adversely affected by the i^eed competition
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as well as by the chemical -effect of the herbicides on the

crop.

At harvest, thiobencarb, nitrofen and butachlor

continued to show parity with hand weeding in producing

tallest plants. This reveals that these herbicides and

hand weeding suppressed the weed growth, both in member as

well as total DM. So the crop plants were able to establish

well and produce nearly uniform height as in the case of

weed free plot. But in weedy check the plant height was

significantly reduced on the 40th DT and at harvest,

Mohamed Aii and Sankaran (1975) and Yamogishi et al (1976)

expressed similar views,

B, Tiller number.

The tiller count was taken at maximum tillering stage

and the data presented in Table 8 show that completely weed

free plot* which produced highest ntimber of tillers (476,60

per m ) was on par with hand weeding^ nitrofen, thiobencarb

and butachlor# This- shows that these herbicides could

effectively contain weed competition and increased the tiller
f

production' equal to that of weed free situation#

Due to severe weed competition,• tiller number was

loi'fest in weedy check (401.33 per m^), Experiments of
Narayana Swamy (1976)j Gill and Kehra (1981) and Shahi (1985)

recorded Identical results.
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The highest tiller count of A76,60 per ro^ obtained in
the weed free plot may be due to the additional benefit of

soil stirring given at the time of weeding there by providing

better aeration in the root. zone. The hand weeded plot also

received such a benefit twice compared to herbicide treatments.

C, Leaf Area Index, ,

The leaf area index vias the lowest (3^36) in the weedy
check (Table 8)• Severe weed competition in this plot
adversely affected the vegetative characters and growth of

the plant which was reflected in the low plant height and

least tiller number recorded in, that plot. Similar results

were obtained in trials conducted by Yamoglshi et al (1976)
and Sreedevl (1979),

Among the herbicides, nltrofen and thiobencarb had LAI

as good as that of hand v;eeding (4.27) and completely weed

free (4.52) treatments. This shows that the crop had a
normal growth and the remaining weeds could not significantly
influence this character in these plots. The LAI of butachlor
treated plot was nearly equal to that of thiobencarb treatment.

This result indicate that the thiobencarb, niti\5fen and
hand, weeding treatments produced LAI as good as that of weed

free plot. Since there \ffas no competition for nutrients,

space and sunlight from the weeds, the weed free plot was able
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to express pronotmced growth parameters including the LAI

where as in v/eedy check, severe weed competition retarded

the crop groi-rth and registered the lowest lAI.

The above discussion points to the fact that weeds

growing in association with the crop will reduce the

vegetative potential of the crop,

2» Yield components.

Comparative study revealed that all the herbicidal

treatments as well as hand weeding significantly influenced

almost all yield components*

A, Panicle number.

The data presented in Table 9 show that all the

treatments had significant and favoxH^ble effect on panicle

number over weedy check® Highest number of panicle (407 per m^)
v;as produced in completely weed free plot, followed, by hand

weeding (379 per m ), Complete removal of v/eeds has created a

condition conducive for maximum tiller production and highest

number of panicles per unit area*

The panicle number in nitrofen and thiobencarb treatments

were the highest among the herbicides tried and these two herbi

cides were on par with hand weeding. This is in conformity

with the findings of Ravindran (1976) and Lakshmi (1985).
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Rarcentag© of productive "tillers slIso show that WQed free

plot had the highest (85.3 percent) followed by hand weeding,
(81,6 percent) nitrofen (81.2 percent) and thiobencarb

(80.7 percent).

Extreme weed competition in weedy check adversely
affected the tillering of rice plant and lowered the panicle
number to 278 per Findings of I-Iohaaed Ali and Sankaran

(1975)s Ghosrlal (1931) and Patil et al (1986) highlights the
reduction in panicle number due to weed competition.

B. Length of p^icle.

As in the case of panicle number, the length of panicle
was also significantly ijifluenoed by the various treatments

(Table 9). Weed free trea-bnent produced the largest panicles
(22,10 cm), followed by thiobencarb, nitrofen, pendlmethalln
and hand weeding. All these three herbicides and hand weeding
were on par with respect to this character. May be due to

heavy competition for nutrients, space and sunlight, the
length of panicle recorded in weedy check was significantly
reduced (13.87 cm). Karayana Swamy (1976), Sukumari (1982)
and, De Datta and Hoque (1982) observed decrease in length of
panicle due to weed competition,

C. Vfeight of panicle and number of filled grains per panicle.

The greatest weight of panicle (2.01 g) and the largest
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number of filled grains (59.20) were produced by the plants

in weed faree plot, The'sQ characters were also on par with

that o£ nitrofen treatment, which revealed that rice plant

in weed free plot and nitrofen treatment could enhance their

photosjrnthetic aotivily and store more photosj^ithote in

their reproductive parts. .

Out of the five herbicides tested, nitw>fen, thiobencarb

^ butachlor produced panicles with greater v;eight and they
were on par with hand weeding while nitrofen was superior to

other herbicides and hand weeding with respect to the total

n^ber of filled grains. Vfeed competition in these plots

was effectively checked there by the crop was able to express

its maxiiQUin potential to produce these attributes»

Weedy check recorded the lightest panicle (1,35 gy/i

with the lowest number of filled grains, per panicle (26,64).

Sreedevi (1979) and John (l^i) have also reported adverse
effect of weed grovrtih on the panicle weight ^d number of

filled grains per panicle*

D. Thousand grain weight.
' • * • I ' ' ' .1 I ^ '

None of the treatments could significantly influence

the thousand grain freight. Grain weight being more or less

a genetic character, the presence or absence of weeds might

^ liave significantly influenced this character, simn.qr
observations were made earlier by Ravindran (1976) and
Sukumari (1982)*
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• 3^ Yield.

A, Grain yield.

It is clear from the Table 10 and Pig. 3 that the grain

yield was significantly influenced by various weed control

treatments* The highest grain yield was obtained fi-om the

plots freo of weeds (67«54 percent increase over control)

and the lowest yield was from weedy check. Zero weed

competition enabled the rice crop in weed free plot to '

es^loit the riutrients,' light aiid spMe for its normal gx*owth

and development to the maximum extent. This high yield of

395^ kg per ha is the overall effect of the superior yield

attributes such as panicle number, panicle length,' panicle

weight and num^r of filled gi^ains per panicle observed in
the weed free plot#

Weedy check produced the lowest grain yield of 2360 kg
per ha due to severe weed competition as evidenced in Table

showing yield attributing factors, Kitrofen recorded the

highest grain yield among the herbicides followed by thiobencarb

and butachlor and they recorded an increase In yield to the tune

of 60,0 percent, 59#5 percent and 56,2 percent respectively,
over the weedy check. But they were on par v/ith hand weeding
which recorded an yield of 3759 kg per ha and an increase of

59*3 percent over control treatment, Ravindran (1976) and

Lakshrai (1933) reco3?ded identical yield with nitrofen 1,875 kg
a*i« per ha, Atove yield of thiobencarb was supported by
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Shahi (1^5) and, Singh and Singh (1985ar). Comparable yield

of butachlor vms reixjrted by Pareira and Ghosh (1980) and

Samar Singh ot al (1986).

B. Straw yield.

A Study of the data presented in Table 10 reveals that

straw yield was significantly influenced by the various

ti*Gatnients» As in the case of grain yields lowest straw

yield of 2576 kg per ha ms recorded in the weedy check,

where the plant height and tiller production wex*e lesser due

to severe weed competition. Weed free trea-fanent produced

the highest straw yield of 4204 kg per ha which is contributed

by the high plant height, larger leaf area and more number

of tillers and higher absorption of nutrients by the crop.

Among the herbicides, thiobencarb produced 55.2 percent

higher straw yield than weedy check followed by nitrofen

(54*8 percent higher) and butachlor (49.7 percent higher) and
they were equal to that of hand weeding.

Second highest straw yield was obtained from hand weeded

treatment (4022 kg per ha)i Hand weeding not only remove the

weeds but also provides favourable soil conditions. Ravindran

(1976) John (1981) and Lakshmi (19S3) also got similar results,

Patil et al (1986) reported that unchecked \ireed growth reduced

straw yield significantly.



178

C, Crop dry matter-production.

Study of the data presented In Table 10 revealed that

various treatments had significant effect on the total crop

dry matter production. Crop plant in the weed free plot was

in the most advantageous situation, where they could exploit

all the available nutrients and other inputs and produced

highest DM of 7563 kg per ha. On the contrary, unrestricted

weed groirthp reduced the crop DM in weedy pheck to 60 percent

of that of weed free plot. It may be noted that lowest

values of almost all growth characters and yield were

registered by the weedy cheek. This is in agreement with

the findings of Ravlndran (1976) and, All and Sanlcaran (1984).

Next to weed free plot, hand weeded plot produced

higher crop dry matter which \ias statistically equal to that

of nltrofen, thiobencarb and butachlor. These herbicides

showed the efficiency in countering the weed competition

equal to two hand weeding and created a. congenial atmosphere

where the crop could e;dilbit its noiraal, growth and development.

Similar results were reported by Dubey and Rao (1985) and

Patil et al (1936)»

D. Protein content of grains*

Data presented in Table 10 show that there was no

sighiflcant difference among the protein percentage recorded
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by various treatments. Thus it is evident that presence or

absence of v/eeds could not influence the protein content of

grains,

4, Weed Index,

The lowest weed index of 4.15 (Table 11) was worked

out for nitrofen closely followed by thiobencarb (4.31),
hand weeding (4.93) and butachlor (6.75). This shows that

nitrofen and thiobencarb were better than hand weeding.

Next in order having high efficiency were fluchloralin and

pendimethalin.

The control plot shov;ed a very low efficiency compared

to the herbicides referred above and hand weeding. And it

recorded the highest value of weed index (40.31). Lowering

of-weed index ty proper control of v/eeds was reported by

Ravindran (1976), Sreedevi (1979) and John (19B1) and the

present findings are in agreement with these earlier findings.

3* Nutrient uptake by the crop.

Results of the study on the pattern of KFK uptake by

ths erop (Table 12) revealed -aiat. In all the treatment

plots Nand K uptalte was laore than P through out the crop

period. Sukumari (19B2) and Lakehml (1933) reported similar

trend in nutrient absorption by the crop.

I
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The WGedy check registered the lowest uptake of

nutrients at all stages of growth and it was 48*24 kg

18,34 kg P and 32*52 kg Kper ha at harvest. Compared to

the V7eed free treatment which recorded the highest nutrient

uptake the unchecked v/eed growth in the control plot reduced

the absorption of tJPK by the crop to the tune of 52 percent,
54 percent.and 62 percent respectively*

On 20th BTj the fJFK uptake in weed free plot was the

highest and it was on par with that of thiobencarb and they

were closely followed by butachlor and nitrofen,

r^utrient uptake on the 40th DT and at harvest also

was highest in weed free plot and was superior to the

herbicides tried and hand v/eeding. Thiobencarb, nitrofen,

butachlor and hand weeding treatments showed next higher

uptake in general*

Taking the whole crop growth in to consideration, it

may be noted that uptake of nutrients by the crop was niore

where the weeds were comparatively less* Comparative study
of data in Table 5 and 10 revealed that wherever the dry
matter production of weed v;as higher, the dry matter production
of crop vras low. and vice versa* This was reflected in the

nutrient laptalce pattern also. Figure 4 show that the total

uptake of nitrogen by the crop -f weed in the weedy check was

less than that of crop alone in the weed free plot. This might
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be due to the crop weed antagonism. Same trend was noticed

in the uptake of phosphorus and potassium also.

Significant influence of herbicides and hand weeding

on nutrient uptake of rice has been reported by Shahi (1935)

and Singh and Singh (1985 b).

It can also be seen that upto the 20th DT, the crop

^ plant did not suffer significantly from the weed competition.

This is in agreement with the views e:^ressed by Moody (1977)

and SukiBnari (1982),

6. Econoaics of weed management#

Application of thiobencarb resulted in the highest net

return of 3074 per ha and was as good as butachlor and

nitrofen« Data presented in Table 10 and 13 show that on par
^ with fanners practice of hand weeding these herbicides produced

an increased yield of 59 percent, 56 percent and 60 percent

respectively over weedy check where as the cost of laanual

weeding in hand vireeded plot was about 2.4, 3.2 and 1.5 times

greater than these herbicides.

Labour charge incured for maintaining the weed free

condition was about nine times more than that of thiobencarb

y treatment and thus.eventhough it registered the highest grain

yield, weed free treatment v/as found to be a loss. '
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Above discussion revealed that application of

thiobencarb or butaclilor or nitrofen was the most profitable

weed management technique for rice in first crop season,

Chang et al (1976), John (1981) and Lakshiai (1983) also

reported that herbicide treatment gave higher net profit

than hand weeding treatment.
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Observation on Weeds

1, V/eed speoiea.

Weed species collected and identified from the

experimental plot during the second crop season were compared
with those present during the first crop season^ It was

found to be the same as that observed dxaring the first crop

season (Table 3)» It revealed that there was no shift in

weed species during the second crop season due to the

application of herbicides during the first crop season.

The low rate of the herbicides used in this study may be

the reason for the above observation.

2, Weed population*

t

> The data presented in Table 14 and 15 revealed that

the number of monocot TOeds tos always higher than the dicot

weed popialation throughout the crop grov/th period. The

incremental increase in weed population in general was more

in the early stage than in the later stages. This was the

trend observed during the first crop season also. ^

A. Monocot weeds.

> With respect to monocot weed population, the previous
season's herbicide application had not Influenced their
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number during the second crop season (Table 14). In the

early stages of crop growth during the second crop season,

herbicide application si^pressed the number of weeds and as

the growth continued, both herbicides and hand weeding

suppressed the population compared to the univeeded sub plot.

So it may be concluded that the raonocot weed population could

not be controlled substantially in the second crop season by
the application of herbicides in the first crop season.

Comparing the monocot weed population of herbicide

treated sub plots with the plots hand weeded in both the

seasons, it was observed that in the early stages of crop

growth, aH the herbicides suppressed the weed population.

Witrofen, thiobencarb and butachlor were superior to others

in all the stages of crop gvoxith*

On 20th DT, fluchloralin—hand weeding, thiobencarb—

hand weeding and butachlor-hand weeding were superior to hand

waeding-hand weeding. As the growth advanced, the herbicides-

hand weeding plots were on par and at har*vest stage even

superior over hand weeding-hand weeding. This indicates that

the residual effect of herbicide application was not effective

for suppressing monocots during the second crop.

With respect to herbicide residual study, le: herbicide-

no weeding, results indicate that only on the 20th DT,
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thlobencarb-no weeding waa superior to hand weeding«hand

weeding, while butachlor-no weeding and pendiinethalin-no

weeding were on par and ritrofen-no iveeding and fluchloralin-

no weeding were inferior. This indicate that thiobencarb-

no weeding showed a tendency of si^pressing monocot weed

population in the second crop season.

Keeping the plots unweeded continuously during second

crop season substantially incz*eased the monocot weed popiala**

tion compared to herbicide-no wesd^ plot. This is natural

because there was no hindrance either mechanical or chemical

in the Gstablishaent of this group of weeds in the weedy check.

In coapa!5lring the herbicide treated sub plots, it was
found that thiobencarb and nltrofen suppressed the monocots

throughout the crop period and at harvest all the treatments

were on par. This show that repeated application of thiobencarb
• 1 . ' I

and nltrofen were superior than other herbicides.

Superior herbicidal effect of thiobencarb was also

reported by Dubey and Rao (1935) and Patll et al (1986).

Thiobencarb-hand weeding showed its superiority in
suppressing monocot weed population throughout the crop growth

I ^

period and it was closely follov/ed by nitrofen-hand weeding*

Among the unweeded sub plots, it was again found that

thiobencarb-no weeding reigned supreme in the early stages of
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crop growth compared to the other unweeded sub plots.

Comparison of all the aub plots of tho second crop

season» It was found that thlobencarb-thlobencarb was

effective in the early stages followed by thiobencarb-hand

weeding.

It can be concluded that herbicide-herbicides was

better than herbicide-hand weeding or herbielde-no weeding

in the early stage of growth and in the reproductive phase

herbicides-hand weeding and herbicide-herbicide were superior.

Taking the monocot weed population it may be concluded that

repeated application of thlobencarb in both the seasons was

more effective tlian other herbicides.

Effective control of monocot weeds by thiobencarb was

reported by l^shai (1983) and Patil et al (19B6) and, that

of nitrofen by Lakshmi (1985). Dubey and Rao (1986) found

that equal v/eed control can be achieved by two hand weedings.

The present findings are in agreement with these results,

B, Dicot weeds.

At all stages of crop growth repeated application of

herbicides could reduce the dicot weed population better than

herbicide-hand weeding (Table 15). Application of herbicides
V in the previous season did not reduce the number of dicots
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substantially during second crop season. On the 40th DT,

butachlor and fluchloralln, followed by same treatment or
'u*

hand weeding in the second crop had equal effect.

Compared to hand weedlng-hand weeding, repeated

application of nitrofen, pendlraethalln, fluchloralln and

butachlor were superior at all stages of crop growth;

nitx^Dfen-hand v;eedlng, butachlor-hand weeding and thiobencarb-

weeding gave better performance than hand we'eding-haiKi

weeding vpto the AOth DT; but at harvest, they were all equal.

Throughout the crop period, dicot weed population was

more in unweeded sub plots than hand weeding-hand weeding

which shows that herbicide application during the first crop
season did not reduce the weed population in the succeeding

season; but in the plots of thlobencarb-no weeding and nitrofen-

no weediiag, dicot weed population was less than weedy check.

The possible reduction in weed seed number in the soil by the

action of herbicides might have resulted in the. above reduction

• of dicot weed population#

Among the herbicide treated sub plots, nitrofen controlled

dicot weeds more efficiently upto the 40th OT followed by pendi-
znethalin and 'fluchloralln, while at harvest, the weed population
was levelled off,

y Considering the dicot weed population as a whole ,
fluchloralln, nitrofen and butachlor in the first crop season
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followed by hand weeding in the second crop season coiad

reduce dicot weed popiilation at later stage of crop growth.

Summarizing the above discussion, it can be concluded

that hand v;eeding in the second crop preceded by nitrofen,

butacKLpr or thiobencarb or other herbicides in the first

crop were better than hand weeding-hand weeding,

Verma et al (1978), Singh et al (1979) and Lakshai

(1983) observed that the dicot weed population can be

effectively controlled by herbicide treatment and or on par

with hand weeding,

Cp Total weeds.

Herbicides applied during the first crop season alone

have not influenced substantially the total weed population

during the second crop season. In an experiment with

^ butachlor, Ahmed and 2ahidia Hoque (1981) found that this

herbicide had no residual effect on the weed growth of the

second crop. In the early stage of crop growth, the herbicides

applied during the second crop season suppressed the number of

weeds and as the growth continued both herbicides and hand

weeding suppressed the v;eed population compared to the

unweeded sub plots,

^ Comparison of the herbicide treated sub plots with the
hand weeding-hand weeding shows that on the 20th DT, all the
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herbicides suppressed the weed population? on the 40th DT,

thiobencarb, butaohlor and nitrofen were superior and at

later stage, they were equal to hand weeding-hand weeding.

Compared to hand^reeding-hand weeding, thiobencarb-

hand weeding and fluchloralin-hand weeding were superior

and butachlor-hand weeding was equal in the early stage of

crop growth and at harvest there was no difference between

_ herbicide-herbicide and hand weeding-hand xfeeding.

Regarding the residual effect (ie» comparison of no

weeding sub plots) thiobencarb-no weeding shows a substantial

x^duction in tol^al weed population in the early stage and as

the crop growth advanced, none of the herbicide showed any

residual effect in reducing the total weed population in the

second crop season,

In weedy checks the total rjumber of weeds were very

higji compared to hert)icide-no weeding plots.

Among' the plots in which herbicides were applied in

both the seasons, thiobencarb and nitrofen effectively checked

the total weed population throughout the crop period.

Throiaghoirt the crop period, thiobencarb-hand weeding

ranked first and on the 4oth DT, it was on par with nitrofen-
'' ' ' ' ' . '^ hand weeding. This revealed that thiobencarb application in

the first crop season and hand weeding during second crop
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season was the best combination in the system approach#

This was again illustrated by the fact that among, the

unweeded' sub plots, lowest weed count was observed in

thiobencarb~no weeding treatment.

A comparison of all the sub plots during the second

crop season, it was found that application of thiobencarb

and nitrofen In both the seasons were very effective in the

early st^es of crop growth followed by'thiobencarb-hand

weeding. Unchecked weed growth in two consecutive seasons

resulted in the production of highest total number of weeds

in weedy check*

It can be concluded in general that total weed popula

tion of second crop could not be reduced by the residual

effect of herbicides applied during the first crop season*

Among the herbicides, thiobencarb and nitrofen very

effectively checked the weed growth during the critical

stages of crop growth, followed by thiobencarb-hand weeding
and nitrofen-hand weeding. ,

Singh et al (1979)> and Kukhopadhyaya and Mondal (1981)
reported the superior herbicidal action of nitrofen, while
Dubey and Rao (1985) and Patilet al (1986) found better

weed control with thiobencarb (equal to hand weeding).

> 3» Dry matter production by Weeds.

Comparison of sub plots within each main plot revealed
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^ that dry matter production in herbicide treated sub plots

were the lov/est and the application of herbicide during

the first crop season l^d not significantly influenced the '
( ' -

DW of weeds during the second crop season (Table 17).

Similar observation was made by Ahmed and Zahidul Hoque

(1981) also* No difference was observed between hand weeded

and unweeded sub plots in the early stage as they were sub-

^ jected to same conditions upto the 20th DT, On the 40th DT

and'at harvest, was statistically equal in the respective

herbicides treated and hand weeded plots and both produced

significantly less v;eed dry matter than unweeded sub plots.

Up to the 40th Dr» dry matter production in all the

herbicide-herbicide sub plots were less than' hand weeded-hand

weeded plots-. The herbicides not only reduced the germination

of weeds, but also could srqppress the further growth and

^ development of weeds already germinated, compared to hand
pulling. At harvest stage, the effect of herbicides was not

significant.

Similarly i^to the 40th DT, thiobencarb-hand weeding, '
butachlor-hand weeding and nitrofen-hand weeding were superior

in reducing the DM than the hand weedihg-hand weeding.

Significant control of weed flora during the first crop

season by the use of herbicides might have helped in the

reduction of weed" population and m during the second crop
season. In the case of hand weeding such control was not



possible becatise of the human error. This might have

resulted in a higher number of weeds in the hand weeded-

hand weeded plots compared to herbicide treated plots.

Compared to hand weeding-hand weeding, unv/eeded sub

plots of second crop produced more weed dry matterwhereas

Ih comparison with weedy check, herbicide-no weeding recorded

less This may be due to the possible reduction of the

weed flora during the first crop season in" the previously

herbicide treated plots or due to the highest number of

weeds germinated, grown and multiplied in the weedy check.

Among the herbicides, highest M by weeds was in

nitrofen treated sub plot follov/ed by thlobencarb, which show

that they could reduce the germination aid establishment of

weeds better than other herbicides.

With respect to reduction ih dry matter production of

weeds in the hand weeded sub plots, though thiobencarb-hand

weeding was. superior in the early stage, there was no stati

stical dif/erence in the later stages.

Among all the sub plots of second crop season, upto
the 40th DT, lowest weed DM was found in nitrofen-nitrofen

plot followed by thiobencarb-thiobencarb sub plot. At harvest

stage nitrofen-hand weeding, followed by thiobencarb-hand

weeding and nitrofen-nitrofen plots were better*

r
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In general weed In herbiclde-no weeding sub plots

was less than that in weedy check. In the system-approach

lowest weed DM was noticed in nitrofen-nitrofen and thioben-

carb-thiobencarb plots followed by nitrofen-hand weeding

and thiobencarb-hand weeding. It can therefor be inferred

that efficient weed control methods can supress vreed

competition and reduce the weed dry matter accuniulationi,

Rao and Gupta (19S1), and Lal<shmi (1933) observed

reduction in weed by the application of nitrofen where as

Dubey and Hao (1985), and Shad (1936) recommended thiobencarb

for reducing the of weeds.

Weed Control Efficiency.

In general it was observed that Weed Control Efficiency

of all herbicide treatments manifests its maximum effect in

the early stages and that of hand weeded sub plots on the

40th DT (Table 18)» It slov/ly decreased towards the harvest.

On 20th DT, all herbicide treated sub plots showed WCE

above 64 percent with a highest value of 79 scored by

thiobencarb-thiobencarb and nitrofen-nitrofen. All hand

weeded sub plots as well as unweeded sub plots at this stage
recorded low values of V/CE (less than 35 percent). It may be
noted that upto the 20th DT, no weed control operations were

attempted in these plots.
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On the 40th DT, highest V/CS was obsDrved in nitrofen-

nitrofen (71 percent) closely followed by thlobencarb-hand

weeding (70 percent) and nitrofen-hand weeding (70 percent),

and thiobencarb-thiobencarb (69 percent). At this stage

lowest WCE was noticed in pendimethalin-no weeding (7 per

cent) and iluchloralin-no weeding (8 percent). The highest

number of total weeds found in these plots on the 4oth DT

Itself shov;3 the low efficiency of these treatments.

At harvest» highest V/CE v/as shown by thiobencarb-

thiobencarb (68 percent) followed by thlobencarb-hand weeding
(66 percent)^thlobencarb-no weeding (64 percent), butachlor-
hand weedy (63 percent), nltrofen-nitrofen (62 percent) and

hand weeding-hand weeding (62 percent)-Pendiniethalin-no

weeding and fluchloralin-no v/eeding recorded the lowest WCE

of 5 percent and 9 percent respectively.

Lakshmi (1983) and, Dubey and Rao (1985) reported high
WE of thiobencarb and nltrofen.

5* Nutrient reaoval by weeds.

The data presented in Table 19 to 21 revealed that, the
nutrient removal by weeds varied v/ith the type of nutrient

and stage of the crop. Different weed management techniques

adopted also affected the nutrient absoi*ption by weeds*
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Mhlle comparing the nutrient reiaoval of sub plots

within each main plot, it was found that on the 20th DT,

weeds in all herbicide treated sub plots removed significantly

less NPK than that removed from the respective hand weeded and

unweeded sub plots. But on the 40th DT, herbicide treatment

and hairtd weeded treatments could equally reduce the-nutrient

removal th^n the no-weeding treatment* This trend was noticed

at harvesting stag© also with respect to P and K removal, where

as weeds in hand, weeded plots removed only less nitrogen than

those in herbicide treated plots and tmweeded plots*

Compared to hand veeding-hand weeding, weeds in all

herbicide treated sub plots, thiobencarb-hand weeding, nitrofen-

hand weeding, butachlor-hahd weeding, thiobencarb^no weeding

and nitrofen-no weeding sub plots could remove less KPK only
I / 1 ' - * ' ' '

on the 20th DX. This may be due to the reduced number of

weeds present and low levels of weed dry matter accumulation

observed in these plots. On the*40th OT also, all hand weeded

suft plots and thiobencarb-thiobencarb, nitrofen-nitrofen and

butachlor-butachlor could effectively reduce NPK removal than

hand weeding'-hand weeding.

Though nitrofen-nitrofen, thiobencarb-thiobencarb and

i^trofen-hand weeding maintained their superiority in checking

> the nutrient removal by weeds, compared to hand weeding-hand

weeding, there was no significant difference in the nutrient



V-

196

O /
I r

^moval of other herbicides and hand weeded sub plots.

The weed grovrth in all the unweeded sub plots in

general removed higher quantity of nitrogen (13.6 to 15.8 kg

per ha), phosphorus (4,7 to 5A kg per ha) and potassium

(3.1 to 3.6 kg per ha) than hand weeding-hand weeding (6,2,
2.2 and 1.3 leg NEK per ha respectively), but less than that

of weedy check^ich registered a nutrient removal of 16,9 kg N,

6.0 kg P and 4.0 kg K per ha«

Among the various herbicides used in the second crop,

there was no significant difference in NPK removal in any

of the stages except nitrofen-nitrofen and thlobencarb-thioben-

carb which could reduc^ KPK removal more effectively than

other herbicides in the early stages.

Among the v^iou© hand weeded sub plots, there was no

significant difference except thiobencarb-hond weeding which

was superior in reducing P and K removal on the 20th DT and N

removal at harvest whereas nitrofen-hand weeding recos^ied less

NPK ranoval at later stages.

Though thiobencarb-no weeding x^ecorded comparatively

low nutrient removal in most of the stages, there was no

significance among the unweeded sub plot treatments.

Up to the 40th DT, thiobencarb-thlobenoarb or nitrofen-

nitrofen, significantly reduced NPK removal by weeds while

butachlor-butachlor could suppress KPK removal only in the
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early stage, which may be due to the suppressing effect on

weed growth by the former treatments for a longer period

than butachlor-butachlor.

At harvest repeated application of nitrofen or

thiobencarb or butachlor and or in conbination with hand

weeding, and hand weeding-hand weeding coiad reduce NPK

removal of weeds with equal effect, except thiobencarb-hand

weeding which recorded significantly low nitrogen removal.

The NPK removal by weeds in the weedy check was

very high (16.9, 6,0, 4.0 kg per ha respectively) when

compared to all other treatments. This showed that a

larger quantity of available nutrients in the soil have

been exploited by the uncontrolled weeds for their growth

and development v^ich adversely affected the yield of the

crop*

Experiments conducted by Ravindran (1976), Sreedevi

(1979) and John (1981) revealed that weeds in weedy check
absorbed higher quantity of WK and .that the nutrient

removal by weeds could be reduced by the application of

herbicides and hand v/eeding.
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Observation on Crop

1v Crop gTOWth characters >

Stiidy of the observations taken show that the treatments

have influenced all the crop growth characters (Xable 22).

Am Height of plants*

Comparing the sub plots of each main plot, it was found

that in general herbicides in the early stages and herbicides-

hand weeding in the later stages significantly influenced
p

plant height in relation to the unweeded sub plots of each

main plot.

Application of thiobencarb during the first and second

crop seasons significantly and favourably influenced plant

height throughout the growth period v^iile nitrofen-nitrofen

and hand weedlng-hand weeding showed its superior efficiency
from the 40th US onwards. These herbicides were superior
than hand weedlng-hand weeding.

Compared to hand weedlng-hand weeding, thlobencarb-

hand weeding, nltrofen^hand weeding and butachlor—hand weeding
significantly influenced the plant height in the later stages

V- crop while, they were as good as hand weedlng-hand weeding
on the 20th OT except butachlor-hand weeding, Thiobencarb-hand
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weeaing and nitrofen-hand weedlxig could control th© wead

growth and could help the crop better than hand wacding-hand

weeding in increasing the plant height wh©r« as butachlor^i-

hand wsedlog could cot h^lp the crop plant upto tiiis level

on SOth DT*

Plant height was significantly reducod in tho unweeded

stib plots compared to •hand weeding-haxid weoding and weed

free plot froa 40th m onwards. In the early stage^ the

plant height was erratic, Upto the 20th OT, no hand weeding

was given to any of these plots and ao tho plant height was

not influenced at the time of observation. Hand weeding

given on the 20th DT had influenced the crop in increasing

the height by auppressins the weed competition and by

providing more aeration consequent to soil stirring. Crop

plants in hand weed<?d sub plota received^ the soae benefits

on tho 40th OT also,

Coraparing the unweeded sub plots with vreedy check, it

was found that though the plant height was not influenced in

the eerly stage» it was noted that at later stages, the

unweeded sub plots showed a significant increase in plant

height, a?hi0 say bo duo to the fact that, at the time of

land preparation, coaiparatively large quantity of weed seeds

and ,S^E0tatlva parts of weed plants available in the weedy

check were brought to surface and established quickly.
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Thus competition became severe in the woedy check compared

to other unweeded sUb plots.

Continuous application of thiobencarb and butachlor .

significantly influenced the plant height throughout the

crop period9 while influence of nitrofen was noted in the

later stages only*

In the comparison of the hand weeded sub plots, it

was found that thiobencarb-hand weeded sub plots significantly

increased plant height and was on par with butachlor-hand

weeding and nitrofen-hand weeding during the 20th DT and 40th

DT, while at harvest butachlor could not maintain its parity

with thiobencarb and nitrofen.

In general, among the unweoded treatments, thiobencarb-

unweeded plot has significantly higher plant height compared

to all other unweeded sub plots through out the crop period,

thus indicating that thiobencarb not only suppresses weed

popiAation and 1X4 of weeds but also encourages the height

of the cx*op plant*

In comparing all the sub plots it was found that highest

plant height throughout the crop period was recorded in cwnplo-
tely weed free situation (27.5 to 68.0 cm). This depicts the

maximum utilization of nutrients, water, light and space,

Kext best treatment in general was found to be nitrofen-hand

weeding (22.4 to 65.0 can).
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Taking all the situation in to consideration it may

be noted that thiobenoarh, nitrofen and butachlor either

repeatedly applied in both the season or concerned horblcide

followed by hand weeding, significantly helped in increasing

the plant height and they were nearly as good as completely

weed free situation. The influence may be the resultant

effect in the reduction in weed competition either in the

previous season and or in the second crop season*

Mohamod All and Sankaran <1975) observed that unchecked

weed growth reduced the plant height, Singh et al (1979),

and LakBhail (1933) reported that nitrofen could effectively
control Weeds and inci^ease plant height where as Dubey and

Rao (1^5) and Eatil et al (1986) found that thiobencarb

suppressed weed competition and increased plant height.

Beneficial effect of butachlor was reported by Samar Singh et al

(1S86) and Patil et al (1986),

B, Tiller number.

The study on the production of tillers Indicates that

both herbicides and hand v/eeding given to the sub plots during
second crop helped in increasing the tiller number and the

unweeded sub plots reduccd the number.substantially, 3he weeds

^ compete with crop plants for water, nutrients and light affec
ting the photosynthetic activity of the crop and reflecting
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the same on the production of tiller number per unit area.

Continuous application of fluchloralin, nitrofen,

thiobencarb and butachlor produced the highest nuaber of

tillers which were statistically equal to complete weed

free situation or hand weeding-hand weeding,

^le compairing all the sub plots, highest number

of tillers were recorded by the fluchloralin applied in

both the seasonsj which was on par with nitrofen-nitrofen,

weed free situation,thiobencarb-thiobencarb and nitrofen-

hand weeding* This increase in tiller number may be due

to the favourable environmental condition obtained by the

crop for its establishment and unobstructed photosynthetic

activity®

Findings of Narayana Swaray (1976) and Shahi (1985)

revealed that tiller production can be enhanced by adopting

proper weed cont3?ol measures, while Samar Singh et al (1986)

reported that fluchloralin increased the tiller number per

unit areas

C* Leaf Area Index.

A conjparison of the sub plots of each main plot revealed

that the herbicide treated sub plots recorded significantly
higher LAI followed by hand weeded sub plots and both were
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sub plots recorded LAI higher than the weedy check, the

above result shov; that, in general, the residual effect of

the herbicides applied during the previous season could not

influence the second crop to increase the LAIt

. , In comparison with hand weeding-hand weeding, the

LAI was in general higher in tho herbicide treated sub plots

and among the herbicides, nitrofen-nitrofen helped the crop

plant to produce significantly higher LAI followed by thioben-

carb-thiobencarb and buta(5hlor«butachlore.

Reduction in weed nmbei* and garowth caused by these

herbicide treatments might have helped the crop plants to

exhibit their vegetative potential to a high degree and this

was reflected in the higher LAI,
' r

Es^anced LAI was recorded in trials conducted by

Yamogishi et al (1976) and Lakshmi (1985) by the application

of herbicides.

All the hand weeded sub plots recorded LAI as good as

hand weeding-hand weeding and among th®a "thiobencarb-hand

weeding' ranked first followed by butachlor-hand weeding and

nitrofen-hand weedinge Manual removal of weeds helped the

V crop plant to have a normal growth and the remaining weeds

cotaXd not influence, the crop to any appreciable extent.
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Leaf area Index In all the unweeded sub plots were

less than that of weed free situation and hand weedlng-hand

weeding, hut higher thm weedy check. Lowest LAI was recorded

in the weedy check. This low LAI observed In these unweeded

plots was duo..to the reduced,photosynthatlc activity of the

rice plant under high weed competition.

Yamoglshl et al (1976) reported reduced LAI due to

sevor weed competition.

Comparing all the sub plots, highest was produced

toy completely weed free plot which is quite natural and this

vas followed toy nitrofen-nitrofen. Atoove discussion reveals

that in general thiobencarto and nitrofen either applied In

both the seasons or followed by hand weeding in second crop
season significantly enhanced the LAI compared to other

treatments# !SJils pronounces the superioH-ty of these two

herbicides,
€

2* Yield components.

Comparison of the data (Table 23) show that all the

treatments have significantly influenced almost all yield

components vl2» panicle nuiaber^ length of panicle^ weight of

panicle, number of filled grains per panicle and thousand

grain weights

A# Panicle number.

Both the treatments herbicides-herbicides and herbicides-
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hand weeding were found to have equal effect and produced

significantly higher nxiiaber of panicles than the unweeded

sub plots. These herbicides and hand" weeded sub plots were

also found to be as-good-as hand weedihg-hand v/eeding. This

Illustrate that the residual effect of herbicides applied

during the first crop was not present in the second crop

to have a favourable effect in checlcing the weed growth and

there by increase the.number of productive tillers.

Repeated application of thiobencarb or nltrofen in

both the seasons or these herbicides in the first crop

followed.by hand weeding in the second crop and or hand

weeding in both the .seasons v/ere found to have equal effect

of weed free situation in the production, of higher number of

prides* This indicates, that these treatments reduced weed

competition and enabled the crop to make use of available
• r *

nutrients effectively and converted most of the tillers in
I

to productive tillers.

Reduction in productive tillers due to unchecked weed
1 ^ ' 1 <, •

grovrth vms reported by Kohamed All and Sankaran (1975),

Ghosrial <1981) and Patil et al (1936), "Lakshmi (1933)

observed that application of'thiobencarb and nltrofen enhanced

the panicle number.

Length of panicle*

Hand weeded and herbicide treated sub plots during second
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crop season had equal effect in producing lengthy panicles*

As in the case of number of panicle, heavy competition of

weeds in the tinweeded plots significantly reduced the

paiiicle length 35 percent less than the weed free plot*

But thiohencarb-no weeding and nitrofen-^b weeding could

produce comparatively higher panicle length than weedy check,

Thiobencarb-hand x^eeding and nitrofen-hand weeding

produced even superior panicle length than hand weeding^hand

weeding* Among all the hand weeded and herbicide treated

sub plots, greatest panicle length was measured in thiobencarb-

thiobencarb, ^trofen-hand weeded, thiobencarb-hand weeded end
hitrofen-nit3X>fen plots and they were equal to that of comple
tely vreed free situation (20 cm). These treatments could

record hearly 50 percent increase in panicle length compared

to weedy .check*

, I

\

. As in the case of panicle fimber, repeated application

of thiobencarb or nitoofen and or these herbicides in first

crop followed by hand weei^ng in second crop could produce

panicle length equal to that of weed free condition, •

' ' • ^, I •
» 11 I • ' , ' '

Dubey and Rao (1985) and Se^p Singh,et al (1986)

reported beneficial effect of hsrblcldes In increasing the

panicle length.
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C, Weight of panicle.

Repeated application of herbicides in both the seasons,
and herbioide in the first crop season followed by hand weeding
in the second crop season had equal effect on the weight of

panicle. They were also equal to hand weeding-hand weeding.

3[n general, in all the sub plots where weeds were

allowed to grow freely during second crop season, panicle

weight was significantly lowered than other treatments,

Ccsiipetition of weeds In these plots might not have allowed

the crop plant to absorb nutrients freely and produce more

photosynthates ^ich was required for increasing the panicle
weight. In the weedy check, the weight of panicle was reduced

by 33 percent compared to weed free plot. Compared to weedy
check, nitrofen-no weeding, thiobencarb-no weeding and butaohlor-
no weeding produced heavier panicles. Hare tlie reduction in the

weight of panicle was 32 percent.

Among all the treatments, combinations of nitrofen or

thiobencarb and hand weeding p2?odueed heaviest panicles equal
to weed free situation (1.66 g). This reveals that for the

second crop season, to get higher panicle weight, beat treat

ments were repeated application of nltrofen or thiobencarb In

both the seasons and thiobencarb or nltrofen in the first crop
followed by hand weeding in the second crop season.
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Sreedevi (1979), John (1^1) and, De JDatta and Hoque

(1982) havQ reported the adverso effect of weed competition
on the panicle weight, •

D, Number of filled grains per panicle.

As in other yield parameters, number of filled grains

in all the ynweeded sub plots as well as weedy check was less

(28-31) compared to other treatments (above 41). ^Veeds in
unweed^ plots coiapeted for nutrients and svmlight which

directly affect^ the photosynthetic activity of the plant

as well as conversion of photosynthate in to grains. Repeated
application of herbicides in both the seasons and herbicides-

hand weeding have almost equal effect*
4 , *

Though complete weed free situation recorded highest

number of filled, grains per panicle, equal insult was produced
by nitTOfen-nitrofen and thiobenoarb-thiobencarb. Compared to
h^d weeding-hand weeding, nit3?of©n-nitrofen, thiobgnc^b-

thlobencarb and thiobencarb-hand weeding were st^erior.

It can therefore be concliKied that uiwhaoked vreed growth

significantly reduced'the number of fiUed grains per panicle
and repeated application of nitrofen and thiobencarb in both

r ,

the seasons were as good as coiapletely weed free condition,

Ravindran (1976) and Sukunaari (1932) reported significant
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effect of weed growth on the ntmber of filled grains per

panicle. Lakshml (1983) recomaehded nitrofen and thiobencarb

for increasing the niaaber of filled grains per panicle.

B, Thousand grain weight.

Except in the main plots of thiobencarb and nitrofen,

herbicide treatnerit and hand weeding during second crop

season shovred equal effect and all of them were superior to

unweeded aub plots, ^rtiereas thiobencarb-thiobencarb and

nitrofen—nitrofen were found to have' superior thousand grain

weight than thiobencarb-hand weeding and nitrofen-hand weeding

rsapectively, •

Among all the treatments, greatest test weight was

observed in nitrofen-nitrofen, followed Ijy thiobencarb-

thiobencarb and butachlor-butachlor and all these treataents

were found to be superior to completely weed free situation.

This revealed that repeated application of' nitrofen,

thiobencarb and butachlor in both the seasons gives thousand

grain weight better than weed free treatment for reasons

unknown.

The inferences arrived at in the light of the above
! • . ' ' • ' ' 1 < . »I ^ • I

V discussion are;
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I, Weed free sittaation recorded highest values of panicle

number, panicle weight, n^ber of filled grains per

panicle and second lengthy panicle,

II. Compared to completely weed free condition, thiobencart-

hand weeding, nitrofen-hand weeding, nitrofen-nitrofen

and thlobencarb^thlobencarb recorded raore or leas equal

values With respect to number of panicle, length of

, .. , psmicle and weight of panicle, thus showing the

efficiency of these treatments, in reducing-weed growth#

ill. Weedy check produced the shortest panicle, lightest

panicle arai lowest number of filled grains per panicle.

4 • * I '

3., Yield.

The results reveal that various treatments have

significantly influenced grain yield, straw yield and crop

dry matter production (Table 24).

A# . Grain yield®

Highest grain yield of 3034 kg per ha was produced by

completely weed free plot which was significantly superior

to other treatments. This superior yield ^s the sum effect

of the enhanced number of panicles, highest panicle weight

and higher numl^r of filled grains per panicle, obtained

lander better conditions.
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Lowest yield was obtained from the weedy check (nearly

67 percent of weed free plot) v^ich also recorded the lowest

values of panicle length, panicle weight and nussber of

filled grains per panicle. Frotn these ohservations, it is

evident that the high weed population and high weed dry

matter accximulatlon as observed in the weedy check might

have lead to severe crop-weed competition and consequent

reduction in growth and yield attributes of rice.

All and Sankaran (1981) and Patil et al (1986) also

expressed similar views.

In general, herbicides-hand weediiig were found to be

better than herbicides-herbicides,

Compai^ to hand weeding-hand weeding, thiobencarb

combinations and nltrofen coiabinatlons gave superior yield

where as butachlor combinations produced equal effect. Among

the herbicide treated sub plots, thiobencarb significantly

out yielded all other herbicides. Similarly among the hand

weeded sub plots, nltrofen—hand weeding and thiobencarb—hand

weeding registered higher grain yield. This show the conjpara-
tive efficiency of these tz*eatnjents in containing the weed

competition,

Though highest grain yield was obtained from the
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completely weed free situation, considering the cost of

production, it becomes most uneconomic and also impracticable

' under field conditions.

Among all the weed management techniques tested for

the second crop, highest grain yield was produced by nitrofen-

hand weeding, thiobencarb-hand weeding, thiobencarb-thioben-

carb and nitrofen-nitrofen. It may be noted that these

treafanents could produce yield attributes such as number of

panicle, length of panicle and weight of panicle almost equal

to that of weed free situation.

' ' ; Si^arizing the above, it can be concluded that, though
,,v/eed free condition produced highest grain yield, nitrofen-

• hand weeding, thiobencarb-hand weeding, thiobencarb-thiobencarb

and nitrofen-nitrofen gave superior yield than hand weeding

repeated in both the season's»

br Comparable Increase in grain yield over weedy check by

the application of thiobencarb was reported by Anon (1977),
I

Dubey and Rao (1935) and Patil et al (1^) where as Kaushik

and Hani (1978) favoured hand weeding, Laltshmi (1983) also

observed that application of nitrofen increased the grain yield#

B» Straw yield.

Comparing the sub plots of each main plot, it was found

y that hand weeded sub plots produced significantly higher
quantity of straw than the respective herbicide treated plots?
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but unweeded plots were inferior to both the hand weeded

and herbicide treated plots. Aeration of the soil consequent

to soil stirring could be the additional advantage of hand

weeding.

With all favourable conditions existed in the weed

free situation, rice plant could exhibit the vegetative

potential to the highest degree and thus could produce

highest straw yield,

Nitrofen, thiobencarb or butachlor followed by hand

weeding recorded higher straw yield than hand weeditig-hand

weeding and thiobenearb-thiobencarb was found to have equal

effect* This could be attributed to the higher plant height,

large number of tillers and greater leaf area obsenred in

these plots tinder better weed laanagement.

Higher yield recorded the unweeded sub plots in

comparison with vreedy check could be due to the indirect
I

effect of reduced weed flora present In those plots.

Among the herbicide treated sub plots, thiobencarb was.

found superior and among the hand weeded sub plots nitrofen-

hand weeding and thiobencarb-hand weeding recorded higher

yield. This show the efficiency of these treatments in

checking the weed competition which created a conducive

atmosphere for the growth of rice. While evaluating the
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residual effect, none of the uhweeded sub plots was found

significant} but anioni^ thoioy tiilob@ncBrb*'no weoding x^cuikGd

first»

Among all the herbicide treated and hand weeded

treatments, higher straw yield was obtained from the nltrofen-

hand weeding, thlobencarb-hand weeding, butachlor-hand weeding

and thiobencarb-thloboncarb. This yield was found to be

statistically equal to the hand weeding-hand weedipg.

It can therefore be concluded that, as seen in the

grain yield, though complete weed free condition was most

ideal for growth and develo^ent of rice, It was uneconomic

and impracticable^ Treatments such as nitrofen-hand weeding,

thibbencarb-hand- weeding, butachlor-l^nd weeding and thloben-

carb-thiobencarb vrare as good as hand weeding-hand weeding.

Shad (1986) reconkended butachlor and thiobencarb for

better weed control and high straw yield where as Lakshml

(1983) advocates thiobencarb and nltrofen for getting higher
straw yield, ' ,

Ct Crop dry matter production*

Study of the sub plot treatments within each main .plots

shovred that pendlmethallh-hand weeding and nlti?ofen-hand

weeding were st^jerior than psndlmethalin-pendimethalln and
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nltrofen-nitrofen respectively (Table 24), Dry matter

praiuction In other hand weeded sub plots were similar to

that of the respective herbicide treated sub plots. It was

also found that all these treatments ^ either hand weeded or

herbicide treated plots, produced significantly higher DM

than the respective imweeded sub plots» At the sane time,

treatments thlobencarb-no weeding, butachlor-no weeding and

nitrbfen-no weeding could produce higher crop EM compared
to weedy check* This revealed that though these herbicides

applied in the first crop has influenced the total crop DM

of the second crop, It was not sufficient to keep the field

unweeded during the second crop season and to get a profitable

yl^d,. This revealed that the crop DM of ,second crop season

w^ not significantly influenced by the residual effect of
» » " • * . I . ,

the herbicides applied in the first crop*

As observed In the case of ^in yield and straw yield,

weed free condition enabled the crop plant to produce the

greatest DM of 6725 kg per ha, which is 46 percent more than

the weedy chock. . ' '

f *

As the germination and growth of weeds was not restricted,

In genera, crop plants in ail the unweeded siib plots and
wekiy check produced significantly l^ss dry matter.
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Thiob^carb'-hand weeding and nitrofen-hand weeding

produced higher OT than hand weeding-hand weeding. This

proved that these treatments were better than i^peated

hand weeding in checking weed competition and there by

increasing the crop dry matter* Dry matter production of

I>endimethalin-hand weeding, fluchloralin-hand weeding and

all herbicide treated sub plots except pendlmethalln-pendi-

methalin were as good as hand weeding'-hand weeding in

reducing the weed competition and in increasing the crop DM,

From the above results it has been brought otrt that

thiobencarb-hand weeding and nitrofen-hand weeding were

better than hand weeding-hand weeding and in general other

hand weeded sub plots and herbicide treated sub plots were

as good as hand weedlng-hani weeding in reducing the weed

DM and in increasing crop IH.

Kaushifc and tiani <1978) got high yield with hand

weeding where as Dubey and Rao (1985) could increase total

yield by chemical Tsreed control t

D* Protein content of grains#

There was no significant difference among the protein

^ percentage recorded by various treatments (Table 24),

Presence or absence of v/eeds coiild not influence the protein

content of grains ♦
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4, Weed Index^

Data presented in Table 25 show that thlobencarb-

thlobencarb recorded the lowest Weed Index value of 5.8

among the herbicide treated sub plots followed by nitrofon-

nitrofen (6.6) and butachlor-butachlor (8,7)» Compared to

weedy check (32,7), these values works out to approxiniately

18 to 27 percent only#

Among the hand weeded sub plots, the lowest WI was

noticed in nitrofen-hand weeding (4.6). Next best vere

thiobencarb-hawi weeding (5»1) and butachlor-hand weeding

(8*4). These values also woxics out to 14 to 26 percent of

weedy check. Hand weeding-hand weeding recorded a of

8.0 and all the unweeded siib plots recorded higher values

of weed indices. The low values of weed indices on these

treatments show the superior efficiency in containing the

weed competition and in increasing the crop yield.

Considering all the treatments, loweiat value of WI

wais noted against nitrofen-hand weeding' (4.6) followed by

thiobencarb-hand weeding, thiobencarb-thiobencarb, nitrofen-

nitrofen and hand weeding-hand weeding. Weedy check recorded

the highest WI (32.7) ie: about 7 times than that of nitrofen-

hand weeding. .

Reduction in Weed Indices by proper weed control measures

were reported ley Ravindran (1976), Sreedevi (1979) and
Lakshmi (1933).
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5* ?^\itrient uptake by the crop.

Study on the uptake pattern showed that the crop

absorbed nutrients through out the crop period and weeds

competed with crop plants at all stages (Table 26 to 28).

Data also revealed that various treatments have significantly

influenced the JJPK uptake by the crop#

Coa^letely weed free condition recorded highest NPK

uptake (88,27 ^ N, 31.70 Kg P and 55.42 Kg Kper ha) and
plants in weedy check absorbed lowest quantity of j)3PK (57*77,
21.82 and.33.3S kg per ha respectively), Unlilce In the weed

free plot, unchecked weed growth competed with rice plant at
all stages of crop growth in the absorption of nutrients.

Similar observations v/ere roade by Ravindran (1976), John
(1981) and Siikumari (1982),

A comparative study of the total WK uptake revealed

that, the combined absorption of NPK by weeds and crop in
weedy check was (74.67, 27.81 and 37.34 kg per ha) less than

that of crop alone in the weed faree plot (88.27, 31.70 and

55*42 kg per ha), This could be due to crop-weed antagonism.
This is in agreement with the findings of Shetty and

Gill (1974).

Comparison of sub plots within each main plot revealed
that in the early stage, application of herbicides helped



? ^

c''l7
219

the crop plant to absorb significantly higher N than other

treaiasents; but P and K removal In the plots treated with

nitrofen and butachlor were almost equal to that of liand

weeding and no weeding treatments. On the 40th OT, butachlor

end fluchloralin maintained their superiority -over hand weeded

and unweeded plots In the uptake of N and P where as in other

casesy there was no difference in nutrient uptake among

herbicide treatments and hand weeded sub plots. This may

be due to the hand weeding operation done on the 20th DT and

in the treated plots the herbieidal effect of these chemicals

might have got reduced. At hawest, crops in hand weeded

plot's could record significantly higher P and K uptake than

other plots. With respect to Wintake, butachlor^butachlor

was found better, whereas nitrofen-nitrofen recordai high

K removal. There was no diffoz*ence'between other herbicide '

treated and hand weeded sub plots,

Mo33g the various herbicide treated plots, there was

no significant difference in nutrient uptake in the early

stage; but rice plant in all these herbicide treatments were
• « ' * » 1

$ ' ' I • I * •

able to absorb more HPK than hand weeding-hand weeding.

On the 40th DX, highest \:Q)take of nutrients by the crop was

in nitrofen treated plot ai^ it was as good as thiobencarb,

butachlor and hand weeding-hand weeding-jwhere as pendimethalin
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and fluchlor^tn could not chock the weeds and Increase NPK

uptake of crop# At later stages, thiobencarb treated plants

absorbed higher NPK and it was as good as nitrofen, but

superior to other herbicides# In comparison with hand

veoding»handweeding also# N and P uptake was st^erior in

thiobencarb treated plots where as N and K uptake was equal

in nitrofen and butachlor. This shows that these herbicides

effectively suppressed weed population throughout the crop

period and there by provided favourable atmosphere, for the

uptolce of nutrients by the crop#

Kitrogen, phosphorus and potassium uptake by the crop

in all hand weeded plots were statistically same on the 20th

DT, but in coioparison with hand weeding-hand weeding, thioben-

carb-hand weeding and butachlor-hand weeding plots absorbed

equal quantity of NPK and other treatasents were inferior#

As the crop growth advanced, thiobencarb-handweeding and

nitrofen-hand weeding increased the NPK uptake thm other

h^d weeding treatments as well as handweeding-handweeding.

This trend tos observed in total weed population also#

Since no weed control operations were attempted in the

unweeded sub plots and in hand' weeded-handweeded plots upto

th© 20th US, there was not much variation in their ?3PK uptake.

Further^ no residual effect of any of the. herbicides was seen
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at a level favourably affecting the nutrient uptake in the

second crop. In later stages, though thlobencarb-no weeding

and nit37ofen-no weeding recorded comparatively high NPK

uptake than v;eedy check, all unweeded treatments tfei*e

significantly inferior than continuous hand weeding.

Considertog all the treatment's and stages of crop

growth, highest NPK vQjtake next to weed free situation was

observed in treatments such as thiobencarb-thiobencarb, '

nitrofen-niti^fen or butachlor-butachlor or these herbicides

in the first crop followed by hand weeding in the second

crop treatments and hand weeding-hand weeding.

The results discussed revealed that treatments siKJh

as repeated application of thiobencarb or nitrofen or butachlor

in both the seasons or these herbicides applied in the first

^ crop followed by hand weeding in the second crop could reduce
weed population and weed dry matter accumulation and thus

help the crop plants to absorb maximum quantity of nutrients

and there by increase the yield.

Significant, influence of herbicides and hand weeding
on nutrient uptake of rice has been r^orted by Shahi (19S5)

and, Singh and Singh (1935 b).
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6. Economics of weed management«

The data presented in Table 29 and Fig 5 show that

in general chemical v;eed management was more economical

than local practice of hand weeding twice» V/eed inanagenient

either by chemical or by manual v/eeding has given high

monetaiy returns than keeping the field unv;eeded in the

second crop.

Bventhough weed free condition produced higher yield,
the Increased income was not reflected in net profit due to

the high labour charge involved and it recorded a loss of

Jb,1767 per hectare# Hand weeding rejjeated in both the

seasons which is the local fanners practice scored a net

profit of fis»957 per ha only.

Among the various techniques tried, highest net

monetary return was given by the application of thiobencarb-

thiobencarb (fe.1692 per ha) which is about 77 percent more
than the treatment hand weeding-hand weeding. This might
be due to the high yield and thus high income obtained

against a comparatively low weed management cost*

r^ext best treatments in tej^ms of net profit were

butachlor-butacKLor, fluchloralin-fluchloralin, nitrofen^
nifcrofen, nitrofen-hand weeding and thlobencarb-hand weeding
which gave a net return of R5.1512, 1380, 1294, 1262, 1220
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per ha respectively. FjTom the table It can also he found

that weed free condition is not only impracticable but also

uneconomical, Chang, et al (1976), John (1931) and Lakshmi

(1983) also reported that herbicide treatment gave higher

net profit than hand weeding treatment.

Considering the total economics of weed managoment

in first mid second crop seasons (Table 12 and 27, and Pig 5)

it may be noted that, treatment combinations thiobencarb--

thiobencarb, butachlor-butachlor and thiobencarb-hand weeding

are the ranked weed management techniques in the system

approach. They gave a net profit of fe, 4932, 4613 and 4460

per ha respectively. These treatments have also registered

an increased yield of 50 percent, 47 pearcent and 51 percent

respectively over weedy check (Table 30) •

7« Total grain yield of .first and second crops^

Analysis of the total grain yield obtained from the

first and second crop seasons (Table 30 and Fig 5) shows

that, rico plant in weed free condition could utilize all

the inputs req^i^ed for crop production to the inaxiinuia extent

and could produce 1594 kg and 992 kg additional yield over

weedy check during the first and second crop seasons respecti

vely, It may also be noted that almost all yield attributing
factors were superior in the weed free plot (Table 9 and 23),
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Application of thlobencarb and nltrofen in both the

seasons or application of these herbicides In the first

crop followed by hand weeding in the second crop signifi

cantly influenced the grain yield than hand weedlng-hand

weeding. They recorded an Increased yield of 72, 74» 95

and 136 kg respectively over hand weeding-hand weeding,

This may be due to the better management of weeds attained

by these treaiments which in turn helped the crop plants

to absorb more nutrients and produce more photosynthate,
which ultimately yielded more grains*

Though the residual effect of herbicides applied in

the first crop was not adequate enough to reduce the weed

competition significantly in the second crop^ these unweeded

sub plots recorded higher grain yield than the weedy check* .

This may be due to the higher grain yield produced by these
plots in the first crop season with the application of

herbicides.

Though highest grain yield was obtained under weed

free situation, it may not be economical and practical.
Compared to nitrofen-hand weeding plot, this treatment could
give only an additional quantity of 304 kg in both the seasons
together*

Taking all the treatments of both the seasons in to

consideration, highest grain yield was px*oduced by nltrofen-

a
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hand weeding, thiobenoarb-hand weeding and butachlor-hand

weeding, This revealed that, in the system approach,

for getting higher grain yield, application of herbicides

such as nitr^fen, thiobencarb and butachlor in the first

crop followed by hand weeding in the second crop is the

best v/eed manag&ient technique for rice^-rice-cropping pattern.

Preliminary results of the cropping system trials

conducted at the International Rice Research Institute shox^s

that rice grains were higher with hand weeding treatment

followed cheioical v/eeding (Anon, 1978).

8» Residual toxicity of herbicides*

The result clearly shows that the various herbicides

used in this experiment did not affect the germination of

cowpea seeds sown in the experimental area imoiGdiately after

the harvest of the second crop. No significant difference

in the germination percentage was observed among the different

weed management techniques tried. This revealed that though

herbicides were repeatedly applied in both Jthe seasons,

residues of any of these herbicides was not present in the

soil in amounts toxic to the succeeding cowpea crop*

Absence of residual toxicity of herbicides applied

in a single season was reported by Ravindran (1974), John (1981),
Mohamed Ali and Sankaran (1979 and 1981) and Anon (1984),
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SUMMARY

A field experiment was undertaken to find out a

suitable weed management technique for rice based cropping

system at the College of Agriculture, Vellayani during the

Virlppu - Mundakan seasons of 1983-84 using the rice

variety Triveni#

In the first crop season, five herbicides vis,

thiobencarb 1.5 kg a.i. per ha^ butachlor 1.0 kg a.i, per ha,

pendimethalin 1.0 kg a.i, per ha, nitrofen 1»875 kg a.i.

per ha and fluchloralin 1,0 kg a»i» per ha were compared

with three control treatments - hand weeding twice, weed

free condition and weedy check.

In order to find out a suitable combination of

management techniques for the Rice-Rice cropping pattern,

during the second crop seasons, each herbicide treated

plots of first crop season was divided inOto three ar^

subjected to three treatments - one unweeded, one hand

weeded and in the third repeated the same herbicide at the

same rate, The three control treatments of first crop

season were also repeated in the second crop.

To find out the residual toxiclty of the herbicide

applied in the two seasons on the succeeding crop, cowpea
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seeds were sown in each of the treatment plots in the

third crop season and assessed the geriaination percentage,

Biometric characters on weeds such as weed species,

weed population, diy matter accumulation by weeds, V/eed

Control Efficiency and on crops such as plant height,

tiller number. Leaf Area Index, panicle characters, grain

and straw yield, crop dry matter production, Weed Index

and quality of rice (protein content) were studied.

I^Jutrient uptake by the crop as v;ell as weed and economics

of weed management were also computed. Salient findings

of the experiment are summarized as follows.

First crop

1 ® Most important grass weeds identified were

Brachiaria ramosa. Echinochloa colona ^ and E. crus-galli.

Cyperus iria and Fimbristvlis lailiaceae were the predominant

sedges and, Ludwigia parviflora. Marsilia quadrifoliata and

Monochoria va^inalis were dominant among the broad leaved
weeds.

2« The monocot weeds out numbered the dicot weeds

through out the crop period and the monocot weed population

constituted 85-93 percent of the total weed population.
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3. The competition was severe frcia the 20th to

40th day of transplanting#

4# Monocot weed population was significantly

reduced by the nitrofen and thiobencarb treatments. In

the early stages they were superior than other treatments

while at later stage, they were as good as other herbicides

and hand weeding.

3* Nitrofen and pendiraethalin were most effective

In reducing the dicot weed population during the critical

periods of crop growth#

6. In suppressing the -total weed flora, nitrofen

.and thiobsncarb ware found to be superior to other trealanents

oh the 20th DT ^d thejre after &11 cheiaicals and hand weeding

w^re equal,

7» Among the herbicides, nitrofen, thiobencarb and

butachlor significantly decreased the total weed dry matter

at all stages of crop growth. On the 40th QT and at harvest,

hand weeding was equal to these herbicides. Up to the 40th

DT, the increase in weed dry matter was more du^ to the

weed population where as after the 40th OT, it was due to

the individual contribution.

8, Nitrofen and thiobencarb had the highest
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Weed Control Efficiency of 76-67 percent and 63'-31 percent

respectively where as hand weeding recorded a Weed Control

Efficiency of 56 percent only.

9. I^e nutrient removal was more in the case of

nitrogens followed by potassium and phosphorus,

10. Weeds in the weedy check removed Wpk at the rate

of 6.89; 2.41 and 5.23 kg per ha on the 20th DT; 19.20>

4.73 ^d 9.34 kg per ha on the 40th QT; and 19.93#-7.86

and 13.46 kg per ha at haziest respectively. Nitrofen,

thiobencarbs hand weeding and butachlor signific^tly

reduced the WPK removal by weeds compared to other treatments

al; all stages of growth.

11# In the early stage» the plant height was not much

affected by the weed competition. In later stages,

thiobencarb, nitrbfen and butachlor helped the crop plant

in increasing the plant height equal to that of hand weeding,

12. Mtrofen, thiobencarb, hand weeding and butachlor

- • produced tiller number on par with weed free condition and

the Leaf Area Index recorded by the fbxiner three treatments

v;a3 as good as that of weed free plot.

> ( 15# In general, weed free plot recorded the highest
values of all yield components and yield while weedy check
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was significantly inferior to all other treatments with

respect to yield components and yield.

14. The panicle ntsnher in nltrofen and thiobencarb

treatments was the highest among the herbicides tried

and these two herbicides v;ere on par with hand weeding.

15. Thiobencarb, nitrofen and pendimethalin produced

the longest panicles among herbicides and they were on par

with hand weeding.

16. Uitrofen enhanced the v/eight of panicle and the

number of filled grains per panicle and were on par with

weed free treatment. Out of the five herbicides» nitrofen,

thiobencarb and butachlor produced panicles with greater

weight equal-to that of hand weeding.

17. Thousand grain weight was not significantly

influenced by the various treatments.

18. Weed free treatment produced the highest grain

and straw yield. Nltrofen recorded the highest grain yield

among the herbicides, followed by thiobencarb and butachlor

and they recorded an increase in yield to the tune of 60.0

percent, 59*3 percent and 56.2 percent respectively over

weedy check. These herbicides v;ere on par with hand weeding.
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19* On par with hand v/eeding, thiobencarh» nitrofen

and butachlor produced 55.2 percent, 5^>.8 percent and

49,7 percent increased strav; yield over weedy check.

2(D» Various treatments had significant effect on the

crop dry matter production. It was highest in weed free

plot and lowest in weedy check. Dry matter produced by

the hand weeded plot was statistically equal to that of

nitrofen, thiobencarb and butachlor.

21. Protein content of grains was not significantly

influenced by the weed ccxapetition.

22. V/eed Index was the lowest in nitrofen treatment

(4.15) closely follov/ed by thiobencarb (4.81), hand weeding

(4.93) and butachlor (6.75).

23. Nitrogen and potassiim uptake were more than

phosphorus uptake through out the crop period. Crop plant

in weed free condition could absorb significantly higher

quantity of lOT at all stages of grovjth (92.80, 34.16 and

52,59 kg per ha respectively at harvest) where as weedy

check reduced NPK uptake by 52, 54 and 62 percent respectively.

In general, thiobencarb, nitrofen and butachlor helped the

crop plant to absorb more KPK, equal to or more than that

of hand v/eeding twice.
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24, Application of thiobencarb or butachlor or

nitrofen was "the EQost; profitable weed management technique

for rice in the first crop season. They gave a net profit

of Rs,3074, ^*2910, Rs»2770 per hectare respectively. Cost

of manual v;eeding in hand weeded plot was about 2»4, 3,2

and 1»5 times greater than these, herbicides.

Second crop

25, Weed species obsewed in the second crop season

were same as that observed duritig the first crop season

and there was no shift in weed species due to the application

of herbicides in the first crop*

I ' • ' I ' 1 ' ,

26, Niffljber of monocot weeds was higher than the dicot

weeds through out the crop growth period. The incremental

increase in weed population was more upto the 40th day of

transplanting than in the later period. There was a general

reduction in the weed population in all the plots previously
treated with herbicides^ but it (the residual effect of

herbicides applied in the first crop) was not sufficient

to keep the field unweeded during the second crop season.

27, Repeated application of herbicides was better than

herbicide-hand v/eeding or herbicide-no weeding in the early
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stage of growth and in the reproductive phase both

herbicide-hand weeding and herbicide-herbicide were

superior in reducing the number of monocot weeds. Among

the treatments i thiobencarb-thlobencarb was most effective

during the critical periods, followed by thiobencarb-hand

weeding, nltrofen-nitrofen and nitrofen-hand weeding,

28. At all stages of crop growth repeats application

of herbicides could reduce the dlcot weed population than

herbicide-hand weeding. Application of herbicides In the

previous season alone did not -reduce tho nuaber of dlcots

aubstantially during the second crop season. Repeated

application ofnitrofen, pendimethalln and thlobencarb

effectively controlled dicot weeds than other treatments,

29, Total weed population of second crop was
' t ' 1'• 1

significantly reduced by repeated application of, thlobencarb

or nltrofen followed by-thiobencarb-hand weeding .and

nitrofen-no weeding* • , , , ,

, 30, Up to the 40th lowest weed dry matter

production was found in nltrofen-nltrofen treatment

followed by thiobencarb-thlobencarb. At harvest stage

nltrofen-hand weeding followed by thiobencarb-hand weeding

and nltrofen-nltrofen were better. In general weed
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dry matter in herMcide-no weeding sub plots was less

than that in weedy check.

31'. Up to the-40th DT, repeated application, of

thiobencarb or nitrofen recorded a'Weed Control Efficiency
of more than 63 percent xirhile' from the 4oth DT to' harvest,

thiobencarb-hand weeding, thiobencarb-thiobencarb, butachlor-
hand weeding, nitrofen-hand weeding and hand vreeding-hand

weeding resulted in a Vfeed Control Efficiency of more than

62 percent.

32. The nutrient removal by weeds varied with the

type of nutrient and stage of the crop. Treatments such

as thiobencarb-thiob'encarb, nltrofen-nitrofen, thiobencarb-

hand weeding, nitrofen-hand weeding and butachlor-hand

weeding effectively suppressed the nutrient removal by
weeds through out the crop period. Highest nutrient

removal v;as from the weedy check at all stages of crop

growth0

• 33* ^iobencarbj^\_nitrofen and butachlor either

repeatedly applied in both the seasons or these herbicides

in the first crop followed by hand' weeding in the second

crop significantly increased the height of crop plants
and they were nearly as good as weed free situation.
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Tiller ntnaber produced in fluchloralin, nitrofen
and thiobencarb treated plots and in nitrofen-hand weeding

was statistically equal to that of weed free situation,

35. Highest Leaf Area Index was recosrded by completely
weed free treatment4 Thiobencarb and nitrofen either applied

in both the seasons or these herbicides applied in the first

crop followed by hand weeding in the second crop season

significantly enhanced Leaf Area Index compared to other

treatments,

36. aiobencarb-hond weeding, nitrofen-hand weeding,

nitrofen—nitx*ofen and thiobencarb—thiobencarb produced nuniber

of panicles, panicle length and panicle weight more or less

ec^ual to "^at of weed free situation* Weedy checlc recorded

shortest panicle| lightest panicle and less number, of

filled grains per panicle,

37. Weed free condition recorded the highest grain
yield^ straw yield and total crop.diy matter production,

38• Among all the weed management techniques tested

for the second crop, highest grain yield v;as produced by
nitrofen-hand weeding (2895 kg per ha), followed by

thiobencarb-hand weeding (2880 kg per ha)^ thiobencarb-
thiobencarb and nitrofen-nitrofen.
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39. Highest straw yield next to v;eed free condition

was obtained from the nitrofen-hand weeding (4064 kg per ha)

and thiobencarb-hand weeding (4043 kg per ha) followed by

butachlor-hand weeding and thiobencarb-thiobencarb» This

yield was statistically equal to the hand weeding repeated

in both the seasons,

40. Crop dry matter of second crop was not significantly

influenced tsy the residual effect of herbicides applied in

the first crop# Thiobencarb-hand weeding and nitrofen-

h^d weeding were better than hand weeding-hand weeding

in producing higher dry matter. In general, other hand

weeded sub plots and herbicide treated sub plots were as

good as hand weeding-hand weeding in reducing weed dry

matter and in increasing crop dry matter.

41. Protein content of grains was not significantly

influenced by the treatments.

42. Kitrofen and thiobencarb either applied in both

the seasons or these herbicide applied in the first crop

follov;ed by hand weeding in the second crop recorded weed

indices less than 6»65 v^ere as all the unv^eeded plots

recorded values of Weed ilndex above 27.80.

43. Due to crop«weed antagonism, the total NPK uptake
by the crop weed in weedy check was less than that of crop
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alone in weed tree plct^ Highest NHC uptake next to weed

free situation was observed in treatments such as repeated

applications of thlobencarb, nitrofen and butachlor in

both the seasons or these herbicides applied in the first

crop followed by hand weeding in the second crop.

44• In general, chemical weed management was more

economical than local faraers practice of hand weeding

twice. Weed raanagement either by chemical or by manual

weeding have given higbenaonetary returns than keeping the

field unv/eeded in the second crop. Eventhough weed free

condition produced higher yield, the increased income v/qs

offsetted by the high labour charge incured. Thus it was

found to be un-economical*

45. Highest monetary return was given by the application
of thiobencarb-thiobencarb which v/as about 77 percent more

than the local practice of hand weeding twice* Next best

treatment tos butachlor-butachlor followed by fluchloralin

and nitrofen treatments.

46. In the system approach, considering the economics

of both the seasons together, thiobencarb-thiobencarb was

the best v;eed management technique for the rice-rice

cropping pattern followed by butachlor-»butachlor and
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thiobencarb-hand weeding, They gave a net profit of

fe«4766, E^»4422fand ffe#4294 per hectare respectively.

47. Taking all the treatments of both the seasons

in to consideration, highest grain yield was produced

by nitrofen-hand weeding, thiobencarb-hand weeding and

butachlor-hand weeding. So in the aysteaa approach, for

getting higher grain yield, application of herbicides

such as nitrofen, thiobencarb and butachlor in the first

crop and.. hand weeding in' the second crop is the

best weed management technique for rice-rice cropping

pattern.

48. Study on the residual toxicity of herbicides

repeat^ily applied in both the seasons shows that,

residues of any of the herbicides v/as not present in the

soil in aniounts toxic to the succeeding cowpea crop.
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APPENDIX - I

Weather data during the crop period (21-5-84 to 23-12-84)

and Its variation from the past 10 years mean

Standard
week
No.

Period
Temperature (**0) .Average Humidity

(percentage)

CP V

Total Rainfall (mm)
SI. No. Maximum Minimum

1 21

2 22

3 23

4 24

5 25

6 26

7 27

8 28

9 29

10 30

11 31

12 32

13 33

14 34

15 35

16 36

17 37

18 38

19 39

20 40

21 41

22 42

23 43

24 44

25 45

26 46

27 47

28 48

29 49

30 50

31 51

From

21-5-1984

28-5-84 .

4-6-84

11-6-84

18-6-84

25-6-84

2-7-84

9-7-84

16-7-84

25-7-84

30-7-84

6-8-84

13-8-84

20-8-84

27-8-84

3-9-84

10-9-84

17-9-84

24-9-84

1-10-84

8-10-84

15-10-84

22-10-84

29-10-84

5-11-84

12-11-84

19-11-84

26-11-84

3-12-84

10-12-84

17-12-84

To

27-5-1984

3-6-84

10-6-84

17-6-84

24-6-84

1-7-84

8-7-84

15-7-84

22-7-84

29-7-84

5-8-84

12-8-84

19-8-84

26-8-84

2-9-84

9-9-84

16-9-84

23-9-84

30-9-84

7-10-84

14-10-84

21-10-84

28-10-84

4-11-84

11-11-84

18-11-84

25-11-84

2-12-84

9-12-84

16-12-84

23-12-84

CP

32.07

30,81

30.64

29.79

30.18

30.43

28.71

29.29

28.62

28.86

29.75

29.39

30.11

30.18

29.43

30.21

30.14

31.18

30.04

28.46

29.25

30.11

30.25

30.32

30.75

30.64

30.21

30.36

30.54

30.78

30.67

+0.60

+1.12

-0.78

+1.42

+0.58

-0.76

-0.22

+0.36

+0.34

-0.38

-0.22

+0.38

-1.40

+0.18

-0.64

-0.30

+0.72

+0.44

+0.22

-0.86

+0,44

+0.90

-0.74

-0,22

+0.45

-0.36

-0.48

-0.20

+0.10

+1.23

+0.81

CP

23.21

25.11

24.17

23.93

22.39

20,14

24.07

23.36

23.54

23.61

23.55

23.11

23.18

24.39

23.93

24.39

23.86

23.82

23.11

22.04

23.11

21,71

22.46

23.71

23.93

24.04

23.50

23.86

23.50

21.57

22.30

CP = during the crop period.

V = variation frcsn the past 10 years mean,

+ «= more than 10 years mean.

- = less than 10 years mean.

+0.14

+0.22

-0.30

-0.18

-0.64

-2,90

+0.72

+0.27

-0.25

-0.39

+1.12

-0.95

-0.22

+0.05

+0.15

+1.03

+0.69

-0.31

-0,73

-1.45

+0.76

+0.55

-0.14

+0,38

-0.85

-0.14

-0.71

+0.26

+0.12

+0.26

+0.13

75.14

74.11

75.14

75.86

71.00

69.21'

86.57

85.79

88.79

78.57'

74.14

66.71

68.57

68.00

72.21

74.14

79.79

69.64

79.29

87.64

78.93

69.36

76.57

74.21

75.93

79.79

81.71

85.00

85.07

80.14

82.30

+4.75

+2.43

+2.82

-8.71

-12.14

-8.46

+8.97

+7.32

+7.54

-1.38

-3.62

-8.11

-6.30

-3.22

+1.46

+1.22

+8.13

-3.31

+4.30

+8.24

-2.66

-9.12

-3.22

-10,43

-12.51

-4.60

+3.14,

+5.63

+6.21

+2.82

+3,20

CP

02.0

107.2

54.8

57.0

17.2

04.5

44.0

63.6

17.6

00.0

08.8

12.0

03.0

00.0

05.0

00.0

00.0

03.0

75.0

172.3

09.6

00.0

19.9

00,0

42.5

25.2

58.3

04.6

05.4

00.0

02.0

-16.8

+80,1

+20.5

+18.4

-30.6

-28.8

+12.3

+31.7

-07.5

-23.9

-12.8

-13.4

-20.7

-18.4

-04.4

-05.6

-09.7

-12.6

+55.7

+151.3

-12.8

-25.1

-13.1

-46.0

-09.5

-14.9

+33.5

-13.9

-09.6

-14.5

-7.5



/

Source df

APPENDIX - II

Abstract o£ A^VA of Weed pOT>i:d.atloii —second grpp

MS .

Honocot weeds Dicot weeds Total weeds

20th DT 40th fJT At harvest 20th DT 40th DT At harvest 20th DT 40th DT At harvest

Total 71

Replication 2 3.17 1.39. 2.70 3.41 0.79 0.53 5-.12 2,28 1.30

Main plot 7 79.09*^ 247#20*^ 282.56«-» 6.60«* 38-46** 25.90*« 69.33** 289«67** 342.87**
Krror (1) 14 0^08 0»13 0.76 0.20 0.13 0.03 0.13 0-10 0.55
Between treat

ments within

main plot-1 2 17.21** 44.78*^ 41.13*^ 0.67^ 17.74** 11.19**- 17.87** 57.65** 51.78**

-do- 2 2 12,50*^fr 42.20*» 36.37** 0.96»» 26.44«* 19,17** 13.48** 61.69** 57.16**

-do- 3 2 10.24*« 46.80«-«* 1^60«^ 23.32^^* 18.12*^ 11.93*'^ 64.04** 50.55**
-do- 4 2 24.98*«- 50.29^^ 41 •39»*^ 1.92«* 24.38** 15.31** 27.505f* 69.50** 59.96**
-do- 5 2 8.23** 43.72»» 31^42** 1,72*^i4' 28.77** 19.02** 12.27** 64.03** 33.51**

Others 6 0.85 0.03 0^4 0.03 0.01 0.02 0.02 0.01 0.27
Error (2) 32 0.06 0.05, 1.04 0«12 0*07 0.03 0.05 0.03 0.81

''WfrSignifleant at 0«01 level.



APFBimx - m

Abstract of ANOVA of dry matter •prodtaction of weeds SQcond crot)

Source df
m

20th DT 40th OT At harvest

Total 71

Replication 2 10.454 50.800 39.087
Main plot 7 as,7io»«- 1531.557^^ 5747.315*'^
Error (1) 14 0,563 1.791 28.460

Betifeen treatments

v/ithin main

plot-1 2 13*512*» 718»952«^» 2077.224*#

-do- 2 2 20,873^* 7S9»516^^ 2251.345**
-do- 3 2 25,482»«' 817.681-»» 2045.259**
-do- 4 2 21^272^ 824.047'«-^ 2262.151
-do- 5 2 17*889^* 814,997^* 1351.462*^

Others 6 0*712* 0.165 5.575

Error (2) 32 0.223 0,960 35.286

''^Significant at 0»05 level*

*-*Signlfleant at 0«01 level.



SourcG

20th DT

V-

AFPBmiZ ^ IV

Absbract of AKOVA KUtriertfc removal by weeds second crop

ns

I^trogen Phosphorus Potassium

40th nr At harvest 20tfa DT 40th DT At haarvest 20th DT 40th DT At harvest

Total 71

Replication 2

Main plot 7

Eraror (1) 14

Between treat

ments within

main plot-1

0.480

0.026

0.927 1,074 0.056 0.266 0.165

59*842** 194.9310.462*^^ 24.2^^
0.130 0.732 0.003 0.009 0.120

0.100 0.244 0.072,

0.943** 7»0S0** 10.627**
0^006 0.003 0.053

-do-

-do-

-do-

~do-

Others

Error (2)

2

3

4

5

2 0.64i»» 25,5b3»^» 65.156*» 0.072*« 3.729*«- 8,777** 0.154*» 3.323*» 3.843**
2 0,9S8s» 32.639»e 75.690** 0,112»» 3.995*» 9.511** 0.2^*» 3.650** 4.162«:*
2 i.2bi«* 31 ss.oas®* 0.135»« 4.233««- 8.633*» 0.285*» 3.780»* 3.783**
2 0.935»* 31.927** 77.^37** 0.113*« 4.2'/1** 9,562*» 0.239** 3,831** 4.182**
2 0.840** 33.323** 79.0d5«» 0.096** 4.227** 5.713*» 0.206** 3.817** 2.503**
6 0,032* 0.006 2,194*» 0.011** 0.001 0,068 0.026*« 0.001 0.008

32 0.010 0,061* 0.023 0.001 0.005 0.149 0.002 0.004 0.065

^Significant at 0.05 level.

**Signifleant at 0.01 level.



>•

Source df

- V

Abstract of AK^OVA of Crop growth characters - second crop

MS

Plant height

20th DT 40th DT At harvest
Tiller number LAI

Total 71

Replication 2 0.746 46.5S7 67.270 4407.010 0.748

I-Jaln plot 7 29.995** 318.614*« 399.1601^* 7534.500** 1.142**

EiTor (1) 1A 4.950 4.531 3.610 1024.710 0.001

Between treat

ments within

main plot-1 2 5.976*» 121,0'f2** 198.035** 6344.125«•* 0.668**

-do- 2 2 9,572+Mf- 144.886«» 202.531** 5539.070*®' 0.675**
^0* 3 2 8»222'M«^ 94.014®^ 171.121** 6157.455** 0.745**
-do- 4 2 1.832 173.110»« 301.846»-* 7702.590** 0.711**
-do- 5 2 7.035*«- 144.0^*6^" 136.402** 11063.030*': 0.755**

Others 6 2*945 1.940 2.970 1447.395 0.006**
Error (2) 32 0.953 0»811 2.030 D07«33 0.001

^♦Significant at 0.01 level.



APPBIjPIX - VI

Abstract of ANOVA of yield cQmponeats and yield second crop

MS

Source df
Mo, of Length of
panicles panicle

per

Weight
of
panicle

No, of
filled
grains/
panicle

Thousand Grain
grain yield
wei^t

Straw

yield
Crop dry
matter

Total 71

Replication 2 3629,07 117.26 0.20 227.55 4.42 5267.60 9853.43 19712

Main plot 7 8454.25^ ^.76*« 0.26*^^ S04.11** 0.20» 715402.98** 1227759.10** 3265024**

Error (1) 14 470,73 1.79 0,02 25.81 0.07 193.25 583.38 26916.57
Between treat

ments within

main plot-1 2 8027.67** 30.52^^^^ 0.13«» 559.25»» 1.58 925132.00®* 79400S.50«» 2146976^*
-do- 2 2 6513.05** 15.21** 0.11^* 388.30»» 0.75** a33032.71»* 703888.50** 1436016**
-do- 3 2 8762,91** 8«46*^ 0.07** 210.3S»* 0.41* 845837.94»» 674019.00** 1871808**
-do- 4 2 8306.02**' 28.15^ 0.13** 638»92** 1.79** 100539S.40»» 840237.00** ??90896**
-do- 3 2 7435.76«-» 7.76** 0.12*«^ 186. 0.69^*-» 1074716.60** 933754.50** 2515200

Others 6 1341.33** 1.78» 1.06** 100.99»» 2,85*» 7977.90** 2686.76** 71832^0
Error (2) 32 168.31 0.52 0.01 13.97 0.11 164.20 525.91 22076

*Signifleant at 0.05 lovel.

•®*Signifleant at 0.01 lovel*



APPENDIX - VII

Abstract of AWOVA of nu'bri.en't uptake by the crot) —second crop

MS

Source df Nitrogen Phosphorus Potassium

20th DT 40th DT At harvest 20th DT 40th DT At harvest 20th DT 40th DT At harvest

Total 71

Replication 2

Main plot 7

Error (1) 14
Between treat

ments within

main piot-1

106.560 235.720

273.284* 1315.376**

79.974 126.524

8.699 21.187

675.029** 26.807*
1.682 , 0.891

36.473 0.477 78.681
194.819** 72.825** 92.610*
19.458 0.028 33.028

80.474 Ql^.i^^3.7'5
501.964** 359.6697**

46.979, 0.069196

-do-

-do-

-do-

—do-

Others

Error (2)

2

3

4

5

2 33.469 528.834** 79.273** 3.197 56.061** 47.747** 10.191 153.166** 260.6953**
2 29.026 519.155** 37.866** 2.527 67.368** 41.987** 8.102 156.151** 234.5772**
2 74.318** 278.658** 364.006** 9.218** 37.267** 41.350** 37.412** 87.498** 228.2901**
2 12.476 528.791** 439.361** 1.153 68.500** 50.650** 3.175 157.909** 274.1807**
2 37.124 200.094** 400.985** 4.955* 23.763** 55.674** 23.404* 62.770** 289.1328**
6 71.522** 58.832** 223.467** 8.530** 15.292** 0.113** 29.598** ,83.878** 0.3520*

32 11.526 6.784 1.746 1.303 1.046 0.018 4.887 7.716 0.0746

*Signlfleant at 0.05 level.

**Signlfleant at 0.01 level.



APPEWDTX VIII

Abstract of AM^VA of Eeonm^ftft weed management - aecond crop..

Total grain yield of first and second crops and

Gennlaatlon of cowpea seeds

Source

Total

Replication

Main plot ;

Error (1)

]fetween treateents

—^i-thin taain plot«1

^o-r 2

•Kio^ 3

«vdo~

-do- 5

Others

E^rror (2) .

df

71

2

7

2

2

2

2

2

6

32

EcoxkhhIcs of
weed management t

6000

9220517**

9152

1253416**

1220352**

964760**

909608**

1665224**

16942.766**
9642.642

MS

Total grain
yield of first
and second
crops

133760**

5413413**

18633.14

462560*»

416523**'

422912»*

503216»»

537344*»

3968«»
142

t D^ta vas analysed «ft«r deleting tha -trctttnent ^18*
♦Significant Kt 0.05 lev»l,

♦•significant «t 0.01 level.

Germination
of cowpea
seeds

1.9875

5.116071

5,008928

0.109375

0.78125

1.445313

0.4453125
1.2265626

3.478027



A

ABSTRACT

A field e^qjeriraent was undertaken at the College of

Agriculture, Vellayani, to find out a scientific and

profitable weed management technique for a Rice-Rice

Cropping System, under transplanted condition during the

Virippu - Mundalcan seasons of 1984-85 •

The first crop with five herbicides (thiobencarb

1.5 kg^butachlor 1,0 kg, pendimethalin 1,0 kg, nltrofen

1»875 kg and fZuchloralin 1.0 kg a.i, per ha) and three

controls (hand weeding, completely weed free and weedy

check) was laid out in RBD,

Using the same lay out, in the second crop, each

herbicide treated main plots v;aa divided in to three sub

plots and allotted no weeding, hand weeding and same

herbicide treatments and the results analysed as that of

a split plot with non-factorial structure. The salient

findings of the experiments are as follows#

First Crop

Weed number and competition was severe i:^to the

4Dth DT and monocots out numbered dicots • . Mtrofen and
I

thiobencarb reduced weed population, weed dry matter



accumulation, nutrient removal by weeds and achieved

high Weed Control Efficiency than hand weeding.

Nitrofen and thiobencarb improved plant growth

cha3:^cters, exshanced yield components, increased grain

and straw yield arid accelerated nutrient uptake, f<)llowed

by butachlori These herbicides recorded low Weed Index

^ values» Application of thiobencarb, butachlor or nitrofen

was more profitable than hand weeding twice.

Second Crop
♦

There was no shift in weed species due to herbicides.

V/©ed number and competition were severe upto the 40th DT

and monocot weed population was higher than dicots,

^ Though there \^as a general reduction in th& population

and dry matter of weeds due to herbicide application of

first crop, their residual effect was not enough to keep
the field unweeded during the second crop season. Weed

number, weed diy matter and nutrient removal by weeds were

reduced by the repeated application of thiobencarb or

nitrofen or these herbicides-hand weeding combinations.

They recorded Weed Control Efficiency of more than

V- 62 percent.



in

Plant growth characters, yield components, grain

and strain yield, and nutrient uptake by the crop were

favourably Influenced by the above herbicides in

combination with hand weeding or v;hen repeatedly applied

equal to or better than fanners practice of hand weeding.

They recorded low values of Weed Indices, " The residual

effect of herbicides applied in the first crop was not

significant in the above characters. Thousand grain

weight and protein content viere not influenced by tlie

treatments.

In the system approach, highest total grain yield

was produced by thiobencarb-hand weeding, nltrofen-hand

v/eeding and butachlor-hand weeding where as highest net

profit was obtained by the repeated application of

thlobencarb and butachlor. Herbicide residual toxlcity

was not observed to the succeeding cowpea crop.
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