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ABSTRACT

Groundnut 1s an important oilseed crop of India, where
it occupies first position in area and production. Field
experiments on the effect of herbicides and crop weed
competition on physiological aspects of diverse groundnut

*(Arachis hypogaea L) cultiY?rs were conducted in sandy loam soils
(pH 7.30; EC 0.24 d Sm ") at the College Farm, College of
Agriculture, Rajendranagar, during rabi (November to April) 1987
and 1988. Knowledge of herbicides usage and weed competition
are helpful in developing weed management systems.

The present study using diverse cultivars of groundnut,
that is Spanish (JL-24), Valencia (Gangapuri) and Virginia (K-3),
were conducted by using herbicides, and simultaneously subjecting
the crop to weed coupetition with a view to study the
physiologlical aspects, nature and association of C, and ¢ weed
flora, to evaluate the relative efficacy of herbicides and to
find out phytotoxic effects if any. Growth analysis technique
was adopted in order to determine the ability of these cultivars
to withstand weed competition and the emphasis was on morpho-
physiological traits that affect yield and yield components.

C, weeds, Cyperus rotundus, Dactyloctenium aegyptium and
Digitaria sanguinalis; C, weeds Ocimum canum, Lagasca mollis and
Parthenium hysterophorus were found to be the important competing
weeds. Differences 1in growth rate of weed species were also
found in relation to seasonal temperature. During rabi 1987, C4
weeds, Dactyloctenium aegyptium and Cyperus rotundus and C
weeds Ocimum canum and Lagasca mollis were dominant. Whereas, in
rabi 1988, low temperature prevailed, as a result C4 weeds,



Cyperus rotundus, Dactyloctenium aegyptium; C, weeds Lagasca

mollis and Parthenium hysterophorus were pregominant. Among

these weeds Cyperus rotundus had the capacity to grow at a very
fast rate.

In weedy control plots during,rabi 1987, weed dry matteE
reached a maximum value_af 328.1 g m © (C, weeds); 311.3 g m

- (C, weeds) and 382.1 g m (C3 + C, wéeds) on 110 DAS. The
cgEresponding values for the”crop were 274.5, 334.2 and 267.6 g
m . In weed free plots and in plots where herbicides were

applied the weed dry matter was lowest. Pre-emergence application
of pendigithalin (@ 1.5 kg a.i. ha 7) and oxyfluorfen (@ 0.25 kg
a.i. ha 7) were very effective in controlling both C. and C4

weeds. _Yhereas, pre-emergence application of aglachlor™(Q@ 1.5 kg
a.i. ha 7) fluchloralin (@ 1.5 kg a.i. ha ) ag? the post-
emergence herbicide glyphosate (@ 1.5 kg a.i. ha which was
applied in between rows. with rubber foam ) were mnot very
- effective 1in checking weeds. When . - these herbicides were
used improved growth characteristics, yield and yield
components were obtained. Glyphosate was found to- be phytotoxic

to groundnut.

In weed free check and herbicides used plots the LAI of
groundnut cultivars attained a waximum value on 90 DAS for cvs.
K-3(4.29), JL-24(3.82) and Gangapuri (2.91) in rabi 1987. Weedy
control (C.+C,) plots showed greater percentage of reduction in
LAT, K—3(6%.l , JL-24(61.8) and Gangapuri (56.4). C, and C
weeds were equally detrimental in reducing pod yield. During
both the years weedy control (C +C4) recorded lowest pod yield.
Cv. K-3 was found to be least egficient in competing with either
C, or C, weeds. Whereas, JL-24 and Gangapuri wiEhstood the weed
competition better by producing higher, TDM g m (553,_1219.8;
JL-24, 279.7; Gangapuri, 285.3 at maturity), CGR g m ~ d _EK#QI
1.63; JL-24, 5.70; Gangapuri, 5.31 on 90 DAS), RGR g g ~ d
(K:Q, _?.039; JL-24, 0.047; Gangapuri, 0.053 on 50 DAS), NAR g
dm ~ d (K-3, 0.048; J1-24, 0.054; Gangapuri 0.059 on 50 DAS),
LAD days (K-3, _13.7; JL-24, 17.3; Gangapuri, 15.9 on 50 DAS) and
pod yield, g m ° (K-3, 63.3 ; JL-24 135.4 ; Gangapuri, 122.6).
The reduction in the yield was mainly due to less number of
matured pods per plant -and low TDM coupled with low HI and kernel
weight partitioning index. The critical period of crop weed
competition was found to be 40-50 DAS when crop growth decreased
significantly due to weed competition. Hence, the crop must be
maintained free of weeds to prevent yield losses.

Weeds showed differences in the wuptake of nitrogen,
phosphorus and potassium. It appears cvs. JL-24 and Gangapuril
have utilised the atmospheric N fixed and thus avoided
competition for N with tne weeds, than K-3. Cv. JL-24 contained
more leghaemoglobin. )
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The present study indicates that high seedling vigour
and LAD during early stages, maintainance of high RGR, CGR, NAR
during pod filling to maturity and efficient translocation of
photosynthates to seeds are important for high yields.

The results of these field experiments showed that shoot
competition for 1light is more important. Shoot competition in
-weedy control plots improved plant height and LAR in JL-24 and
Gangapuri. These cultivars withstood weed competition better by
maintaining high rates of CGR, RGR, NAR, CO, assimilation,
greater sink size, more number of matured pods, seeds per plant,
filled pods and protein, than K-3. Further, JL-24 and Gangapuri
were found to resist low seasonal temperature during rabi 1988
than K-3. Pod yield, number of matured pods,haulm yield and TDM
at harvest showed a very high (r=>0.90) positive correlation with
kernel yield in both the years.
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CHAPTER I

INTRODUCTION

Groundnut- (Arachis hypogaea L.) is the most important
oilseed crop of Ipdia,grown on an area of 6.73 m.ha with a
production of 5.7‘5.-tonﬁes. In Andhra Pfadesh, it occupies 1.79
m. ha with a production of 1.7 m. tonnes (DES, 1989). India
ranks first in the world with around 40 per cent cultivated area,
but occupies tenth position,with)33{péf-cent production (Patel,
1988). In Semi-Arid Tropics its average yield is around 800-1000

kg ha—l, compared to around 3000 kg ha“l in U.S.A.

Climate, so0il and biotic factors influence crop
productivity. At times biotic stress factors like presence of
weeds and diseases reduce yield significantly. It is estimated
that nearly 1800 wced species compete with crops and reduce
yield. About 300 of these weed species are known to cause
serious yield losses in crops throughout the world (McWhorter,
1984). Apart from environmentai and soil constraints, weeds
reduce productivity of groundnut as they compete with crop plants
for nutrients, moisture, sunlight and affect various
physiological processes which lead to reduction in yield. Hence,
controlling weeds and undérstanding crop weed competition in
relation to productivity is very important. The establishment of
dominance by crop or weeds depends on rapidity of germination and
seedling growth rates. The differences in photosynthetic rates

and root developuent determine the competitive ability of plants.
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The extent of weed competition is determined by the weed species,

density of infestation and duration of infestation.

Weed competition is serious in groundnut, because of
slow seedling emergence and slow seedling growth. On the other
hand, weeds often have a higher initial rate of growth and
compete effectively. The critical period of weed competition was
found to be from 4-8 weeks after sowing (Hamada, 1988). It is
etimated that weeds cause as muchras‘70-76 per cent yield loss in

groundnut (Rao, et al., 1982 and 1987).

Groundnut cultivars are classified in to three distinct
groups based on growth habit viz.“Virginia, Valencia and Spanish.
Kondap et al. (1980) reported differences ;mong groundnut
cultivars to withstand weed competition. Therefore assessing the
physiological variations in the yield potential of diverse
groundnut cultivars when weeds are controlled by herbicides and
when crop 1is subjected to weed competiéion is important to
improve yield. Plant species are divided into three groups based
on their method of fixing carbon dioxide. These are plants
possessing calvin-cycle (CB)’ C4 dicarboxylic acid cycle (C4) and
the crassulacean acid pathway (caMm). These three types are
present among weed spgzzes. C4 plants are of recent findings and
these occur in a small percentage (< l%) among the plant species.
But C4 plants constitute 78 per cent of the 18 "worst weeds” -of
the world (Holm et al., 1977). In comparision, only 20 per cent

of the 15 crops that feed the world are C4 plants, the remaining
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80 per cent are C.,. Groundnut -has C3 photosynthetic pathway

3
(Patterson, 1985). Physiological aspects of C4 pathway include

apparent. competitive advantages such as higher rates of COé

fixation, reduced photorespiration and decreased transpiration.

The high cost of hand and mechanical weed control and
their damaging effect on groundnut plant have led to herbicide
use as a necessary economic practice (Cardina et al., 1986). The
search for herbicides with specifzc‘;odes of actién requires
physiological knowledge of the target weed and the crop involved.
It was reported that both monocot and dicot weeds or monocot
weeds alone are e%ually detrimental to the crop (Kondap et al.,
1980). Hence, it 1is necessary to find out herbicides which

-

control monocots as well as dicots.

The important wceds found in groundnut at College of
Agriculture, Rajendranagar, Hyderabad are Cyperus rotundus,
Cynodon dactylon, Dactyloctenium aegyptium, Digitaria
sanguinalis, Amaranthus viridis, Lagasca mollis, Celosia argentea
and Parthepium hysterophorus. Except Lagasca mollis, Celosia
argentea and Parthenium hysterophorus, other weeds possess C4

pathway.

T

At present, less information is available on
physiological parameters of different weed flora found at the
College_Fgrm, Rajendfanagar;.Hydefabad. Studies on the influence
of C, and C, weeds competition and their control by herbicides in

3 4

diverse groups of groundnut is essential to know their relative
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competitive ability in order to improve productivity. The
present research on diverse groups of groundnut cultivars was
conducted using herbicides to control weeds and simultaneously

raising the crop with weed competition. The objectives were:

.

1. To study the nature and association of weed flora with

Virginia, Valencia and Spanish groundnut cultivars.

2. To classify the weeds_baséd>on C3 and—C4 ‘photosynthetic
pathway along with other important. physiological
traits.

3. To evaluate the relative efficiency of herbicides to

control annual and perennial C3 and C4 weeds.

4, To determine the phytotoxicity of various herbicides if

any among diverse groundnut cultivars.

5. To evaluate the morpho-physiological traits of groundnut
cultivars as affected by herbicides and crop weed

competition.

6. To study the effect of herbicides and crop weed

competition on yield, yield components and seed quality.

T
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CHAPTER II

REVIEW OF LITERATURE

2.1 PHYSIOLOGICAL CHARACTERISTICS OF GROUNDNUT

The three distinct groundnut types,

x

Valencia and Spanish are well recognised (Bhagat,

are Arachis hypogaea sub sp.
bunch);

(Valencia) (ii) var

hypogaea var.

that is® Virginia,
1986). These

hypogaea (Virginia

Arachis hypogaea sub sp. fastigiata (i) var fastigiata

p-

Vulgaris

(Spanish). The various

phxsiologica} and yield attributes in groundnut are summarised

in Table 1.

Table 1 : Various Physiological aspects and yield attributes in

groundnut.

Character described

Reference

Temperature Requirements
Base temperature 8 - ll.SOC

Optimun temperaturc for growth
30°C

Optimum meanotemperature for o
growth 27.5°C and below 15.5°C
no growth was reported.

Photosynthesis

Groundnut possess C_, pathway

—sder_

3

Photosynthesis 24 to -2
37 mg CO, dm = hr

2
" 50 mg CO, dn~% nrl

-1

Cultivar . differences in photo-

synthetic rate exist.

Mohammed et al. (1988)

Ketring (1984)

Cox (1979)

Patterson (1985)

Bhagsari and Brown

(1976)

Pallas (1980) .

Rao and Das (1981);
Pallas (1982) and
Hiremath et al.(1984)

- Contd..

'
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Character described

Reference

~ Plant Height

Wide variation among genotypes
exist

Number of Branches
4-5 in bunch cultivars on 7th
week but increased upto 13th

week in Robout 33-1

Total Dry Matter (TDM)

Das (1986)

NRCG (1982)

Varietal differences in total and Shashidhar et al.

rate of dry matter accumulation
have been found. :

For maximum yield in ea}ly_ZCvs
TDM should be 500 g m
TDM range 21-25.2 g plant—1

+ In erect varieties rapid rate of
growth was observed upto 60 DAS

(1977); Hiremath et
al. (1984) and Padma
_ (1989).

Forestier (1973)

Padma (1989)

Bhan (1973)

but in spreading varieties growth

continued for longer time.

Progressive increase in TDM
upto harvest

Stem and Leaf Dry matter

Early cessation of DM accumula-
tion in stem is desirable

Leaf and stem DM increased in
sigmoidal fashion with -peak at
90-100 DAS and afterwords
decreased. )

‘Leaf Area/ILAI

High leaf area in Virginia than
Spanish and Valencia

Sastry et al. (1980)

Sastry et al. (1980)

Darold et al. (1982)

Rao (1980)

“Contd. .
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Character described

Reference

Makimum TA Plagt .
0.5 - 1.5 m” in Spanish types

0.4 - l.61n2 in semi-prostrate
. Virginia types

Range of LAT among Cvs
3.0 - 4.3

3.3 -~ 3.9
4.0 - 5.0

Leaf senescence starts from 75
DAS in erect and from 90 DAS in
spreading varieties

Leaf Area Duration (LAD)

Marked differences among
cultivars exist.

Positive relatioﬁship between
LAD and seed yield

Crop Growth Rate (CGR)

Wide variation among Cvs exist
and variation in CGR accounted
For 96 per cent variation in
yield

No significant difference in
CGR among five Cvs

Maximum CGR values upto 60-75
DAS in Virginias, 35~45 DAS in
Valencia and Spanish.

Range g 6§Eh DAS, 9.0 to_l3.2
gm d

Relative Growth Rate (RGR)

Progressive decrease in RGR as
growth advanced

Maeda (1970)

Hiremath et al. (1984)
Padma (1989)
Sastry et al. (1980)

-

» Bhan (1973)

Janamatti (1979)

Enyi (1977)

Enyi (1977)

Duncan et al. (1978)

Murthy et al. (1983)

Padma (1989)

Janamatti (1979)

et e

Contd..

~y
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Character described Reference
Range on 35th DAS, 0.056 to Padma (1989)
0.070 g g d

Net Assimilation Rate (NAR)
NAR did not differ much among Cvs Enyi (1977)

Mean NAR in spreading types -1 Enyi (1977)
0.130 g dm = week

o

-

Bunch types _ 4
0.134 g dm ~ week

Range on 30th DAS 2 -
7.0 t0 9.3 gm ~ d Hiremath et al.(1984)

Range on 50th DAS

0.058 to 0.086 g du > d_*  Padma (1989)
Chlorophyll Content
Range 4.0 to 7.2 mg gfl fresh Bhagsari and Brown
weight (1976)
3.94 to 6.41 mg-dm—-2 LA Hiremath et al. (1984)
1.52 to 3.36 mg g—l fresh Dhopte and Kudupley
weight (1986)
Stomatal Density
Range 100-500 mm—z Hiremath et al.
(1984)

Number of Pegs, Pods and Pod Growth Rates
Virginia types showed more Rao (1980)
number of pegs than Valencia

and Spanish types

Number of Pegs -1
Range 20 - 26.8 plant Chen (1986)

34 - 45 plant_L Padma (1989)
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Character described

Reference

épanish and Valencia types showed
more number of matured pods and
~kernels than Virginia types

Bunch types have higher percen-
tage of pods near the far root
than runner types

Number of matured pods- -1
Range 13 - 22.8 plant

9.7 - 12.4 plant !
11.0 - 13.2 plant '

Cultivaral differences in pod
growth rate exist.

Rate of DM accggulgEion in pods
5-10 g m "°d

Pod weight range 12.2 - 18.8 g
plant

Yield and Yield Parameters

Partitioning of assimilates
between vegetative and reprodu-
ctive parts had greatest
effect on yield.

High seedling vigour during
early stages, maintanance of
high LAD during pod filling to
maturity and efficient trans-
location of photosynthates are
important for high yields,

Pod DM was dependent on current
assimilates rather than remobili-
‘zation of resources.

Yield poténtial of cv JL-24 was
superior to Virginia bunch

(1980) and
et al.

Rao
Reddy
(1984)

Walton (1981)

/Reddy and Shah (1985)
Chen (1986)
Padma (1989)

Duncan et al. (1978)

Young et al. (1979)

'Reddy and Shah (1985)

Duncan et al. (1978)
and Tsai et al.
(1987).

Murthy and Rao 1986

Tsai et al. (1987)

Patil et al. (1983)
and Dhoble et al.
(1985).

Contd..
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. Chafacter described

Reference

-1
Pod yield range 1.98 - 3.7 t ha °

319.- 392 g m 2
Harvest Index (HI)

HI was wmore in bunch Cvs than
in semi spreading Cvs.

Range 36 - 48%

Shelling Percentage (SP)

Cultivaral differenceé in SP
exist.

Range 55.2 - 72.0

69.0 - 78.0

100 Kernel Weight

100 kernel wt. was maximum in
Virginia; medium in Spanish and
low in Valencia types

Range 48.0 - 108 g

33.2 - 51.6 g
34.2 - 56.4 g

0il and Protein Percentage

0il Range 49.0 - 54 per cent
44.4 - 49.9
44.0 - 47.6

Reddy and Shah (1985)

Padma (1989)

Natarajaratnam (1979)

. Dhopte and Zade (1981)

and Padma (1989)

Reddy and Shah (1985)

Reddy and Shah (1985)

Padma (1989)

Rao (1980)

Sheshadri (1962)

Dhopte
(1986)

and Kudupley

Reddy and Shah (1985)

Badami et al. (1978)
Georgieve (1985)

Padma (1989)

Contd..
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Character described

Reference

Protein Range
20.0 - 36.0
31.0 - 35.8
Effects of Shading
Shading reducg? TDM, nodulation,
pod no plant ~, 100 kernel
weight, pod yield but increased
total chlorophyll content

Correlations

High positive correlation was
observed between

Peg number and yield
Number of matured pods and pod

yield

No.of pods m_2 and seed yield
Min air temp. and seed yield

100 kernel wt. and pod yield

HI and seed yield

TDM and pod yield
Haulm yield and pod yield

Young (1978)

Padma (1989)

Rao and Mittra (1988)

Rahman and Rahman
(1976)

Chandola et al. (1973)
Enyi (1975)

Rahman and Rahman

(1976)
Labana et al. (1980)

Kudo and Syodai
(1986)

Enyi (1975)

Labana et al. (1980)
Dhopte and Zade

(1981)

Hiremath et al.
(1984)

2.2 PHYSIOLOGICAL CHARACTERISTICS OF C. AND C, WEEDS

Approximately 6700 species of weeds are found all

the world. Among these,

3 4

over

76 have been found to be the "world's
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worst weeds”. Whereas only 15 species of crops supply 90 per
cent - of the world's food. Therefore, we know more about the
" physiological characteristics of the 15 major crops than weeds

(Holm et al., 1979).

Plant species are divided into three groups based on
their method ofxfixing carbon dioxide. These include C3 Calvin
cycle type, C4 dicarboxylic ac%?»cycle type and Crassulacean
acid pathway type (CAM plants):‘ All the three photosynthetic

pathways are found in weed species (Elmore and Paul, 1983).

Crookston and Moss (1970) classified some weed flora
based on carbon dioxide compensation point and leaf anatomy.
Ramadas and ) Raghavendra (1973) screened some  of the
dicotyledonous weed flora for C4 pathway. Among 32 species
) belonging to 9 families, 17 species showed the C4 pathway. Hesla
et al. (1982) made a survey of C3 and C4 photysynthesis in
Cyperaceae and reported that out of 68 species tested 40 species

showed C, pathway.

4

Black (1976) pointed out that many of the major weeds
of the world have-C4 payway, rather than mo:é prevalent C3
pathway and also suggested that photosynthetically "efficient”
plants with C4 pathway are more competitive than the 'non-
‘efficientf plants that possess the C3. C4 plants account for a
small fraction of the total number of plant species (fewer than

1000 out of 2,50,000) and a larger proportion of worlds weed

species possess 04 pafhway (Elmore and Paul, 1983). Surveys for
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C4 phbtosynthesis are by no means complete, existing data
~

indicate that the pathway occurs in relatively few plants

(Patterson, 1985). Paul and Elwore (1984) gave a ranking for the

worlds 18 worst weeds and out of these l4 were C4 species.

-

Physiological characteristics of the C4 photosynthesis

include. apparent competitive advantages such as higher rates of

CO2 fixation, reduced photorespiration and decreased
transpiration and therefore C4 plants grow faster, become larger
e 3 -
~ .
and are more competitive than C3 plafits (Patterson, 1985). C,

"weeds have competitive advantage over crop species especially

under high light intensities and temperatures and in dry

situations (Elmore and Paul, 1983). _

The proportion of C4 species 1is greater at lower
latitudes, lower elevations and along aridity gradients (Tieszen
et al.; 1979). The C4 weeds, which .are very effective
competitors are Amaranthus viridis, Cyperus rotundus and Cyperus

“esculentus (Elmore and Paul, 1983). However, Rodosevich and Holt
(1984) reported that climate to which weed, crop combinations are
exposed, slight to severe competition could be expected.

Patterson (1985) reported -that in peanuts, weed flora comprised

of more than 60 per cent C4 plants.

Patterson (1985) described the adaptive characteristics
of weeds in relation to:physiolqu, .growth and competitiveness.
These are (1) High relative growth rates in seedling stage (2)

High rates of photosynthesis, rapid development of exploitative

)}13



root systems (3) Rapid partitioning of photosynthate into new
leaf area production (4) Rapid vegetative growth to reproductive

* phase (5) High capacity for acclimation to changing environment.

Table 2: Classification of some important weeds found at

Rajendranagar based on photosynthetic pathway

Species Photosynthetic Reference
pathway

Amaranthus viridis C4,r“ ) Downton (1971)

Cynodon dactylon C4 Patterson (1985)

Cyperus rotundus C4 Downton (1971)

Dactyloctenium aegyptium C4 Patterson (1985)

Celosia argentea C3 Krenzer et al.
(1975)

Commelina benghalensis - C3 Chen et al.(1970)

. Parthenium hysterophorus C3 Hegde and Patil

' (1982)

The net photosynthetic rate in Amaranthus viridis (CA)

was 95.9 mg CO dm_2 h-l (Patterson and Fi&nt, 1983) and in

2
Cynodon dactylon (Cd) it was 82.0 mg CO2 dm—2 h—l (Chen et al.,
1970). Inspite of the advantages of the C4 pathway, some of the

most troublesome agronomic weeds have C3 pathway (Patterson,

——

1985).

2.2.1 Importance of C3 and C4 weed species in competition and

growth analysis

C4 péthway _has distinct physiological characters of

that this property of numerous weeds and crops must F

14
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consideration by weed scientists for evaluating herbicides
specific for C4 weeds or for conducting competition studies
(Elmore and Paul, 1983). According to Patterson (1985) the
competitiveness_ is not an intrinsic property of any weed or crop
but it is onl} measurable in comparision with another species..
Grime (1979) indicated that the competitive plants should be
those which quickly establish a canopy either from stored reserve
energy or from immediate photosyptheéﬁs that can achieve both
height and lateral spread effectively. Competition tends to be
greater between plants of similar vegetative characteristics

viz., broad leaved weeds compete more with broad leaved crops

(Sen, 1981).

The concepts of .principles of plant growth analysis have
been developed and e*tensively reviewed (Evans, 1972; and
Patterson, 1985). The important growth parameters that influence
competition are RGR, NAR, TLAR and 1AD (Patterson, 1985).

Rijsdijk (1986) reported that the damage of weeds to a crop can

be directly derived from the ratio of leaf area indices of weeds
and crop. Grime and Hunt (1975) used RGR as an indicator of
overall potential competitive ability and they observed that
majority of the weeds have.higher RGR values than crop plants.
Potter and Jones (1977) reported that RGR and relative leaf area
expansion rates were greater in the weeds than in crop species.
Patterson and Flint (1983) reported that the net photosynthetic
rate, NAR and water use efficiency was more in C4 weeds than C3.

Ahrens and Stoller (1983) recorded different growth parameters of

1T15



C4 weed (Amaranthus hybridus L.) after 11 weeks of seeding. The
values: for RGR, NAR and SIW were 0.159 g g-l d_l; 0.205 g dm_z
"’d—l and 5.83 mg Cmfz respectively. Patterson and Flint (1980)

reported significant increase of NAR, IAD and dry matter in C3

plants due to increase in CO2 concentration but these parameters

either decreased or did not change in C4 species. Patterson
(1985) indicated that weed phenology models developed through
growth analysis, and the identifiééfién of limiting resources,
may aid in determining critical stage in weed life cycles and in

scheduling timely application of control practices.

2.3 WEED SPECTRUM IN GROUNDNUT

A variety qf weeds occur in groundnut, though grassy
weeds dominate, serious competition is exercised by broad leaved
weeds also. Besides the abové, a sedge Cyperus rotundus L
dominates, and emergence of different flushes of weeds is seen at
different stages of crop (Reddi, l9é8). Similarly Tosh and Misra
(1977) listed 14 species of weeds occuring in groundnut and found

that monocot weeds were prominant.

Rao et al. (1982) reported that among 17 weed species
found in groundnut, Cynédon, Cyperus, Dactyloctenium, Digitaria,
Celosia, Digera and Lagasca were the dominant weeds. Rajan et
‘al. fl984) observed that among weed species, Cyperus rotundus,
_Celosia.afgentea were dominant. Predominance of grassy weeds was
reported in groundnut (Ray and Patra, 1986; Akobundu, 1988; and

Hamada, 1988).

16"t



Rajan et al. (1981), Reddi (1982), Choudhary (19833,
Jain et al. (1983), Pitelli et al. (1984), Yadav et al. (1984),
Colvin ef al. (1985), Lifshitz et al. (1985), Prasad et al.
(1987), Akobundu (1988), Hamada (1988) and Kondap et al. (1989)
reported the presence of following weeds in groundnut 1i.e.,
Commeliﬁa benghalensis, Cynodon dactylon, Cyperus rotundus,
Cyperus esculentus, . Digitaria sanguinalis, Digitaria marginata,
Dactyloctenium aegyptium and Echinoeylpa‘colonum among monocots,
Amaranthus viridis, Celosia argentea, Digera arvensis, Euphorbia
hirta, Flavaria australasica, Lagasca mollis, ILeucas aspera,

Phyllanthus niruri, Portulaca oleracea, Trichédesma iodicum and

Tridax procumbens among dicot weeds.

-

2.4 CRITICAL PERIOD OF CROP WEED COMPETITION

The “critical period” of weed interference has been
determined for a variety of crops. It is a specific minimum
period of time during which the crop must be free of weeds 1in
order to prevent loss in yield and represents the overlap of two
seperate components (a) the length of time, weeds can remain in a
crop before interference begins and (b) the length of time that
weed emergence must bé prevented so that subsequent weed growth
does not reduce crop yield (Weaver and Tan, 1983). Groundnut is
very susceptible to weed competition during both early and 1late
sfages of growth (Yaduraju et al., 1981). The critical period of
weed competition was reported to be 4-8 weeks after sowing (Bhan
et al., 1971; Singh and Gupta 1973; Chamblee et al., 1982; Yadav

et al., 1984; and Hamada, 1988).
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Murthy et al. (1981) reported that critical period of
weed competition was between 40-50 days after sowing and the

competition was related to cultivars.

The critical period of crop weed competition in
groundnut was upto 45 DAS and weeds should be removed priér to
the critical peribd (Naidu, 1977; Naidu et al., 1982; Rajan et
al., 1982; Patel et al., l985i‘,Singh et al., 1987). However,
the critical - period of weediégmpetition for groundnut was also

reported to be 42-56 days after sowing by Pitelli et al. (1984)

and 15-60 days after sowing by Raghvan et al. (1984). But

Kusdarwati (1987) in their studies revealed that groundnut growth
and development parameters were not related to duration of

weeding and weeding in the first two weeks after sowing 1is

recommended.

Weeding and hoeing given 50 days after sowing did not
contribute towards increased pod yield eventhough weeds were

effectively controlled (Rajan et al., 1976).

2.5 LOSSES CAUSED BY WEEDS

2.5.1 Loss in Yield and Yield Components

in yictd
The loss,depends upon the demnsity of weeds, duration of

weeds, type of weed species and crop competing ability. Weed
problem is severe in the early stages because of slow initial
growth of groundnut. Complete ground cover of Spanish bunch is
usually attained at. about 60-75 days after seeding and a few days

later in Virginia runner (Reddi, 1988). Several studies have



described the effects of weed compétition on peanut yield, but

.most dealt primarily with annual species (Hackett et al., 1987).

Weed competition reduces peanut seed yield and quality
(Chamblee et al., 1982 Murdock et al., 1986). Gooden et al.
(1983) géde field-surveys to analyse the cause of low yields in
groundnut grown in Squih Carolina and reported that weeds reduced
the yield upto 66%. Similarly)Bhan and Malik (1986) reported

that among the major food crops the greatest losses due to weeds

occurred in groundnut.

Yield reduction occurred if weeds were allowed to

compete longer than 3 weeks after crop emergence and the competi—‘

tive effects of-the weeds increased with each week thereafter
(Hauser et al., 1975). - Grass weeds were more detrimental than
brgad leaved weeds in reducing groundnut yields (Cardina et al.,
1986). The loss in yield of groundnut pods due to competition by
weeds ranged from 30 to 34% (Singh and Gupta, 1973); 42.9%
(Seshaiah, 1979). The weeds are reported to cause as much as 70-
76 per cent yield loss in groundnut (Yaduraju et al., 1980;
* Murthy, 1982; Rao et al., 1982; Choudhary and Lagoke, 1985;

Rao et al., 1987 and Kondap et al., 1989) and 80-90% (Hamada,

————

1988).

Hammerton (1976) repbrted that delay of 40 to 60 days in
weeding resulted 1in significantly lower yields and fewer pods
plant_l but did not affect seed number pod_l in groundnut.

Drennan and Jennings (1977) estimated that the average crop
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losses due to weed competition wés 1.49 t ha_l of groundnut pods.
Kondap et al. (1980) indicated that the yield reduction due to

the presence of monocot + dicot weeds was maximum (24.6%)

followed by monocots alone (20.6%) and dicots alome (12.8%).

They .further showed that among.the varieties K 71-1 performed

well in all weed groups and gave higher yields than EC—21137—1
which gave lowest yields. They also recorded maximum weed dry
matter in EC-21137-1 (858.6 g m—z)"ana minimum in X 71-1 (423.3 g

m—z).

The pod yield with weed free condition for 15, 30 and 45
DAS was 0.81, 1.87 and 3.71 t hatl respectively as compared to
0.61 t ha_l in unweeded control (Singh et al., 1982). Bhan et
al. (1983) obtained higher pod yield of 3090 kg ha ' in hand
* weeding treatment in comparision to 1250 kg ha_l in weedy check.
Similarly, Patel et al. (1985) recorded highest pod yield (2.21
t ha_l) under weed free conditions and lowest yield (1.39 t ha_l)
in unweeded control. Gill et al. (1986) reported that weeding
throughout the growing season resulted in pod yields of 1.61 t
ha—l as compared to (.87 t ha--l in unweeded treatment and low
yields were related to high weed density. Pitelli et al. (1984)
observed that in groundntt cv. Tatu-53, the critical competition

by wéeds began at 42 and 56 days and affected seed and pod

production plant:_l and percentage distribution of dry matter.

Rao (1970) observed decrease in both shelling percentage

and test weight of kernels to an extent of 15 and 22 per cent
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respectively in unweeded control when compared to complete weed

free treatment.

Weed dry matter 1is a better parameter to measure compe-
tition than weed number since it more precisely measures the
quantities of growth factors capturéd by the weeds (Bhanumurthy

and Subramanian, 1989). Several researchers reported a signifi-

cant negative relationship between dry matter production of weeds

e

and yields in groundnut (Tosh and Misré: 1977; Seshaiah et al.,

1979; Hauser et al., 1982; Kumar, 1986 and Singh et al., 1987).

2.5.2 Qualitative losses

x

Weeds also cause qualitative losses by reducing the oil
and protein content. Saini et al. (1973) recorded a loss 6f 283
kg of oil ha—l due to weeds. Singh and Gupta (1974) observed 4
significant reduction in o0il content (12.4%) in an unweeded
groundnut compared. to hand weeded crop. However, Gowda and
Gajanan (1978) opined that kernel yield is the maid contributory
factor ©of 0il and crude protein yield in groundnut. Murthy
(1982) estimated 43.9% oil content in hand weeded treatment as
compared to 37.6% in weedy check. Significant reduction in o0il
and crude protein due to weed-competition was also reported by

Kumar (1986).
2.5.3 Growth, development and Physiological Characteristics

Chamblee et al. (1982) identified the early vegetative

and reproductive stageé,thrdugh pod setting and filling, as
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critical periods in the growing season in which peanuts are very
sensifive to weed interference. First groundnut growth reduc-
tion: ‘'was observed at 42 days after emergence which indicated

critical period for groundnut (Banyikwa and Rulangaranga, 1985).

A

Saini and 'Tripathi (1974) reported that there was
increase in height and reduction in the number of branches due to
weeds. Hamada (1988) reported that the continuous presence of
broad leaved weeds reduced the number of branches plant—l and

increased the length of stems and internodes in groundnut.

In groundnut weed competition reduced dry métter produc-—
tion plant_l, and dry matter distribution to economic parts
(Murthy et al., 1981). Similarly) Wells and Walker (1983)
reported that the totél dry matter of groundnuts (cv. Florunner)
and Acanthospermum hispidum was 19.95 and 18.20 t ha_l respecti-
vely when grown seperately; but reduced by 44 and 527% respecti-
vely in mixed populations. Dry matter production in groundnut
crop kept weed free from 45 DAS until harvesting was 8.5 to 8.7 g
pl;ant—l and it was 5.4 g p’lant_l for unweeded crop (Singh et
al., 1987). Banyikwa and Rulangaranga (1985) studied the effect
of shoot, root and__whole plant competition from Ageratum
conyzoides on growth of groundnuts and concluded that both whole
plant and shoot competition reduced the RGR, NAR and seed dry
weights but increased LAR of groundnuts.

Kumar (1986) reported reduction in nodule number due to
weed competition. -However, Yaduraju et al. (1980) reported that

nodulation was not affected by weeds in groundnut.
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2.6 NATURE OF CROP WEED COMPETITION

' Competition was defined by Aldrich (1984) as the
"relationship between two or more plants in which the supply of a
growth factor falls below their combined demands.  Weeds compete
with ciops for moisture, nutrients, light, space and carbon
dioxide, thereby reduce the yield and quality of produce. Under
normal conditions, moisture, nutrien;g and light are considered
ma jor factors in determining deggée and nature of crop weed

competition.
2.6.1 Moisture

The water requirement or the amount of water lost per
unit of dry matter produced, ranged from 1068 in the C3 alfalfa

to 303 in the C4 weed Amaranthus spp (Patterson, 1985). The

water use efficiencies of C4 weeds like Amaranthus

hypochondriacus, A. retroflexus and Portulaca oleracea was higher

than C., species at all levels of water supply (Miller et al.,

3
1984). The status of water in the plant represents an
ihtegration of the atmospheric demand, soil water potential,

rooting density and distribution, as well as other plant charac-

teristics (Scott and Geddes, 1979).
2.6.2 Nutrients

Together with light and water, soil mineral nutrients
comprise the major environmental resources for which weeds and

crops compete. Depending on the relative supply of these

23



resources and the degree of plant cover, competition may be more

or less severe (Zimdahl, 1980). Weeds accumulate greater

quantities of nutrients than crop species since weeds are more

..

competitive than crop plants (Rao and Agarwal, 1984).

Among the major plant nutrients, competition for N 1is
most severe (Pattersom, 1985). Weeds are the major competitors
with cultivated plants for nitroggn;and potassium (Sen, 1981;
Naidu et al., 1982; Rao and Agarwal, 1984). Seshaiah (1979)
reported that at harvest, weeds in irrigated groundnut removed

14.7, 4.65 and 20.7 kg N, P and K per hectare respectively in no

weeding plots and among the weeds narrow leaved weeds showed

‘higher uptake of N, P and K. The N, P, K requirements for 100 kg

pods of groundnut were 18.5, 2.34 and 6.40 kg respectively under
unweeded condition and weeding increased the productive
efficiency of nutrients (Rajan et al., 1981). However, a

comparative study of nutrient removal by weeds and crops in

unweeded check showed that weeds removed 16.2 and 20.3 kg ha_l

more and K_,O respectively than in crop indicating their

PZO5 2
vigorous uptake (Naidu et al., 1982).

Kondap et al. (1985) reported that NPK uptake by the

Ay

weeds in cv. JL-24 was significantly higher than in cv. Kadiri-3.

.Kondap et al. (1982) reported that the amount of N, P, K required

by the crop to produce 100 kg pods was 8.54, 1.37 and 7.27 kg
with hand weeding and 29.56, 4.36 and 30.57 in no weeding
treatments. Negative correlation coefficient for nitrogen uptake

by weeds and groundnut crop was observed (Setty and Hosmani,
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1977). Evaluation of growth analysis parameters like NAR and LAR
are wuseful 1in assessing the effects of nutrient deficiencies

“arising from weed-crop competition (Patterson, 1985).
2.6.3 Light

Light is the prime facfor which is limiting wunder a
thick canopy. Light supplies the energy for photosynthetic CO2

fixation and controls the development and morphology of the plant

(Patterson; 1985). In the presence of adequate water and

nutrients and favourable temperatures, light energy sets the

limits for plant productivity.

Simple overtopping of one species by another due to
height differences leads to a predictable consequences in the
wcompetition for light‘(Remmington, 1984). Height and foliage
inclination angles and leaf areca are very important in light
competition and leaves maintaining an angle close to
perpendiculdr with the solar beam are most erffective in competi-
tion for light (Caldwell, 1987 and Walker et éi;, 1988). Iwata
et al. (1983) reported that weeds reduce growth and yields of
groundnut and competition for light was one of the major factor
in reducing the yields. -Banyikwa and Rulangaranga (1985) studied
the effects of shoot, root and whole plant competition from weed
Ageratum conyzoides on growth of groundnuts and concluded that

competition for light was important.
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2.6.4 Carbon dioxide (COZ)

In a rapidly photosynthesizing weed or crop canopy, the

CO2 concentration may be depressed below normal ambient levels

and competition for CO2 is most intense in mixtures of C3 and C4

planté, because of their differing ability to withdraw CO2

(Patterson, 1985).

Patterson and Flint (1980) indicated possible doubliné

of the atmospheric CO, concentration from 330 ppm by 2025 AD. In

2

- weed crop interactions the growth rates of C3 plants are

.

st;mulated more by CO2 enrichment than those of C4 plants
(Patterson and Flint, 1980 and Paﬁterson, 1986). Under field
conditions, zbﬁes of CO2 depletion may occur within a canopy but
competition for CO2 pfobably may not be significant because CO2
concentrations in the atmosphere are always greater than the CO2

compensation point of plants (Patterson, 1986). He further

reported that the future increases in the atmospheric CO2 concen-

tration will significantly affect weed/crop interactions and will

increase the competitive impact of C3 weeds in C4 crops and

decrease the impact of C4 weeds in C3 crop.

2.7 VARIETA]L, TOLERANCE FOR CROP WEED COMPETITION

Kondap et al. (1980), Murthy et al. (1981) and Kondap
et al. (1989) showed varietal differences in groundﬁut for weed
competition. Kondap et al. (1980) studied the effect of

different weed groups on five groundnut cultivars and reported

that c¢v. K 71-1 performed well in all weed groups and produced
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maximum pod yield and recorded minimum weed growth, due to 1its
ability to suppress and compete effectively with the weeds.

Among the groundnut Cvs. Tatu-53 was more tolerant to weed

competition (Pitelli et al., 1983).
2.8 : METHODS.OF WEED CONTROL IN GROUNDNUT

Weed control in the past years has' been based on
programmes that utilize mechanical!cultivation, hand hoeing or
pulling, but intensive herbicide treatments produced higher
yields and gréss profits (Bridges et al., 1984). The optimum
weed management programmes must provide effectivei weed control

with minimum cost.
2.8.1 Physical methods

Rajan et al. (1976) reported that one hand weeding given
at 30 days after sowing increased pods per plant, pod weight and
also reduced the dry weight of weeds appreciably thereby
increasing the pod yield but weeding at 50 days after sowing was
not useful. Naidu et al. (1977) found that weed free environ-
ment maintained upto 45 days from sowing by giving 3 hand
weedings at an interval of 15 days, resulted in higher. yield
components and consequeﬁ?ﬁ} higher pod yield. But when hand
weeding was done beyond 45 DAS, pod yield was reduced. Kondap et
ai. (1989) also reported that hand weeding at 15 and 35 days
after sowing resulted in highest pod yields and the per cent

increase in yield over weedy check was 302 per cent.
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2.8.2 Chamical methods

B Where labour 1is scarce and expensive, the use of
herbicides hold good promise for cheap and efficient weed
control, (Rathi et al., 1986; Reddi, 1988). There are only a
limited~ number of herbicides with selective action which can be
used in groundnut. Several herbicides have been tried for the
control of weeds in groundnut bu},,fluchloralin,; alachlor,
oxyfluorfen, pendimethalin were'vkﬁund to be most effective
(Lagoke et al., 1982; Upadhayay, 1985; Reddi, 1988 and Kondap
et al., 1989). Most weeds either emerge before or along with

crop thereby necessitate the use of pre-emergence herbicides.

-

The herbicides used for weed control are classified

according to their time of application.

N

2.9 PRE EMERGENCE HERBICIDES

2.9.1 Alachlor : (Anilide group)
2.9.1.1 Mode of action

Alachlor is a selective pre-emergence herbicide. It is
absorbed primarily between seed and first node of germinating
seedling. It inhibits seed™germination and early seedling growth
by interfering with the metabolic activities (Rao, 1988).
Alachlor inhibited GA3 induced of amylase production in suceptible
species during germination (Devlin and Cunningham, 1970). It
severely inhibited protein synthesis (Rao and Duke, 1976) and

inhibited polyribosome‘formation (m RNA-ribosome complexing) by

28 ¢



~ ’ N

inihibiting ribosome synthesis and ‘nascent peptide synthesis only
in susceptible species but not in tolerant species (Rao and Duke,
1974). Rao and Duke (1976), Deal et al. (1980) and Akobundu
(1988) concluded that protein Synthesis was the primary site of
éction .and their effects on hydrolytic enzymes was secondary.
Alachlor did not inhibit hill reaction but inhibited cell
division and cell enlargement (Deal and Hess, 1980). Tolerant
plant species degrade the hepbiciﬂé into non  phytotoxic
metabolities (Akobundu, 1988). HIn groundnut seedlings alachlor
did not affect oL amylase aﬁd catalase activity (Devi and Perur,

1982).
2.9.1.2 Alachlor (Lasso) use in groundnut

Alachlor (2-chloro-2', 6'-diethyl-N (metho-xymecthyl) -
acetanilide) 1is used for pre-emergence weed control in legumes

(Akobundu, 1988).

Alachlor 1is a selective herbicide and groundnut was
highly tolerant to pre-emergence treatments and the herbicide was
particularly active against most grasses and wide range of broad

leaved weeds (Joshi, 1987).

—Ey

Armstrohg .et al. (1973) reported that pre-emergence
application of alachlor @3.36 or 4.48 kg a.i. ha_l effectively
'ééntrélled Cyperus esculentus. '~ Brecke and Teem (1983) reported
that the pre-emergence treatment of alachlor provided best
control of both anngal grasses and broad leaved weeds. In

irrigated groundnuts application of 2-4 kg alachlor ha—1
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effectively suppresséahthe growth of Cyperus rotundus and grassy
weeds (Rajan et al., 1984). Lunsford et al. (1987) observed 60
per cent control of grasses (Digitaria ciliaris; Dactyloctenium
aegyptium) in‘groundnuts due to application of Lasso @ 3 1b a.i.
ha_l. Doub et al. (1988) also reported good control of Digitaria

sanguinalis in groundnut due to alachlor treatment.

Alachlor was a better herbicide for groundnut and pre-
emergence application significangly'fhcreased number of pods and
yield of peanuts (Hauser et al., 1977; Kulandaivelu and

Sankaran, 1981; Devi and Perur, 1982; and Wilcut et al., 1987).

Reddy et al. (1980) from their experiments showed that
alachlor @ 1.0 Fg a.i. ha_l gave 1225 kg pods ha—l which was on
par with hand weeding. . The optimum rate of pre-—emergence appli-
‘cation of alachlor iﬁ groundnuts was 1.5 kg a.i. ha_l which
resulted in best weed control and maximum pod yield (Kulandaivelu
and Sankaran, 1976; Rethinaq et al., 1976; Patro et al., 1981;
~ Lagoke et al., 1982; Kulandaivelu and Sankaran, 1986; . Rathi et
“al., 1986). However, Hegdev et al. (1977) reported that alachlor
treatment @ 1.5 kg a.i. ha—l was partially effective in control-

ling weeds in groundnut and require supplemental hand weeding to

obtain satisfactory weed control.

Moody (1979) reported that weeds in groundnut can be
effectively controlled by alachlor @ 1.9 kg a.i. ha_l applied as
pre—emergence. However, Reddi et al. (1976) showed that among

different herbicides alachlor @ 2.00 kg ha“l or alachlor 1.0 kg
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a.i. ha L one hand weeding at 30 DAS effectively controlled
weeds._ But. Rajan et al. (1981) and Tosh and Jena (1983) reported
in grbuﬁdﬁu£ cv. AH-1192 that application of alachlor 2 kg a.i.
ha—l with supplementary hand wee@ing provided highest yields.
Alachlor @ 1.5 - 3.0 kg ha—1 was effective in controlling weeds

and gave significantly higher yields comparable to those of hoe

weeded controls (Choudhary and Lagoke, 1985). Best net economic

—

returns and good weed control were pbtdined in groundnuts with
the application of alachlor @ 3.36 kg a.i. ha_l (Colvin et al.,
1986); 3.57 kg a.i. Aha_l (Hamdoun, 1976); 4.0 kg a.i. ha_1
(Rangaiah et al., 1976) and 4.4 kg a.i. ha ! (Dowler and Scétt,

1981; Bridges et al., 1984).

Hamdoun (1976) reported that pre-emergence treatment of
alachlor at 2.38 and 3.57 kg a.i. ha_1 did not cause visual crop
injury or a significant stand reduction, but highest dose of

alachlor at 4.76 kg a.i. ha ! was phytotoxic. However, Dowler
and Scott (1981) reported that alachlor @ 4.4 kg a.i. ha %

applied ' through a centre-pivot irrigation system to groundnuts

before emergence did not show any crop injury.

Raj and Wong (l977)lconduéted experiments with alachlor
and reported that the herbicides delayed the germination and
initial growth, but stimulated subsequent growth of the plants.
Saini and Tripathi (1974) reported that the pre-emergence spray
of lasso @ 5.0 kg ha_l resulted in significant improvement in

plant characters of groundnut. The plant height reduced from

16.6 cm to 13.55 cm, the number of secondary branches increased
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from 8.6 to 11.3 (£3%) and weight of matured pods plant_l
enhanced from 6.9 to 9.6 g (39%). Singh et al. (1980) also
reported increased number of pods, branches plant—l, oil.content
of kernels, oil yield, crude protein, due to the application of

1

Lasso @ 6 L ha . Kulandaivelu and Morachan (1981) showed that

in groundnut c¢v. POL-2 alachlor treatment did not affect growth
components 1like nﬁmber of branches, root. weight, nodulation,
kernel weight, shelling per cgpt"but pod number plant—.l
increased. Application of alachlor increased the dry matter
accumulation by groundnut (Kulandaivelu and Sankaran, 1986).
Kishinevsky et al. (1988) also reported that the recommended
doses of alachlor in peanuts did ﬂot show any adverse effect on
nodulation. However, Sankaran et al. (1974) and Kulandaivelu

(1979) observed increased nodulation with the use of alachlor.
2.9.2 Pendimethalin and Fluchloralin (Dinitroanilines)

2.9.2.1 Mode of action

Pendimethalin and fluchloralin are selective herbicides.

The active ingradient penetrates germinating seedling through the

hypocotyl and roots thus inhibits root and shoot growth. The
roots develop 8wellingfcﬁ§nd appear thick and are devoid of
secondary roots (Parka and Soper, 1977). Nucleic acid inhibition
is considered .to be the primary mechanism of action of .these
herbicides (Schultz et al., 19685. Wang et al. (1974) concluded

that the major mechanism of dinitroanilines was disruption of ATP

formation, either by 1interfering with the energy generating
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mechanism or by blocking the energy transfer mechanism of

mitochondria. These herbicides inhibit photosynthesis, oxidative

phosphorylation, protein, nucleic acid and 1lipid synthesis
(Moreland et al., 1972; Ashton and Crafts, 1981). The

hl

selectivity in groundnut is based on enzymatic degradation

1Y

(Akobundu, 1988).

2.9.2.2 Pendimethalin (Stomp) use groundnut

Pendimethalin (N—(l—ethyi@ropyl)—B, 4 dimethyl-2, 6-
dinitro benzenamine) is a pre-emergence herbicide for the control
of grassy weeds in groundnut and it has a narrow weed control

spectrum (Akobundu, 1988).

Pre-emergence application of pendimethalin to peanuts
provided best control of both annual grasses and broad leaved
we;ds and gave good pod yields (Rao et al., 1982; Brecke and
Teem, 1983; Kondap et al., 1989). Thomson (1979) was of the
opinion that pendimethalin as a pre-emergence herbicide was
effective against Echinocloa colonum, Panicum repens, Sorghum

halepense by its translocative action but could not control

Cyperus rotundus.

Bhan et al. (17980) mentioned that yield due to

pendimethalin (Stomp) @ 1.5 kg a.i. ha_l (3692 kg ha_l) and was

1

on par with that of hand weeding (3689 kg ha ). Similarly

application of pendimethalin @ 1.5 kg a.i. ha 1 gave good weed

control efficiency, produced highest yields and was comparable
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with two times hand weeding (Silva et al., 1983; Ray, 1986;

Rathi et al., 1986; and Kondap et al., 1989).

Murthy (1982) and Yadav et al. (1983) reported that

. pendimethalin was effective in checking most of the monocot as

well ‘as dicot weeds and thereby improved the yield components
like number of pods per plant, shelling percentage and test
weight. Bhan et al. (1983) reported increased yield of

groundnuts 3090 kg ha-l due to_peﬁaimethalin 1.0 to 2.0 kg a.i.

ha over weedy control (1250 kg ha—l). Bhola et al. (1985)

stated that application of pendimethalin @ 0.75-1.5 kg a.i. ha

in combination -with one hand weeding was most effective in

controlling weeds in irrigated groundnuts.

Kondap et al. (1982) stated that the requirements of N,

P, X to produce 100 kg pods were 8.6, 1.4 and 7.5 kg with

pendimethalin treatment and 29.6, 4.4 and 30.6 kg N, P, K in no

weeding treatment. The N, P, K uptake by weeds was greatly
1

reduced by the application of 1.5 kg pendimethalin ha = to

groundnuts (Kondap et al., 1985).

Kulandaivelu (1979) observed that application of Stomp
(Pendimethalin) to g;ggﬁdnuts did not show any phytotoxic

symptoms and Stomp treatments reduced plant height. Choudhary

"and Lagoke (1985) showed that in groundnut  pendimethalin

treatment decreased crop stand at 3.0 kg a.i. ha-l but pod yield
was comparable to weed free plot. In groundnut c¢v. POL-2

application of pendimethalin @ 2 kg a.i. ha_l unaffected the
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growth  components like number of branches; root weight,
nodulation but increased dry matter production (Kulandaivelu and
Morachan, 1981). Kondap et al. (1989) reported increased number
of matured pods plaﬁg, number of seeds plant—l and 100 kernel

weight due to pendimethalin @ 1.5 kg a.i. ha_l.

Sidhu et al. (1985) reported that in groundnut cv. M=-145
application of pendimethalin @ 0.375 or 0.75 kg a.i. ha_l did not
affect nodule number and nodule weigﬁf plant_l. Jayakumar et al.
(1985) reported slight reduction in o0il content due to

application of pendimethalin @ 1.0 kg a.i. ha 1 in groundnut but

crude protein was similar to that of hand weeded treatments.
2.9.2.3 Fluchloralin (Basalin) use in groundnut

N Fluchloralin [N;(Z—chloroethyl)—Z, 6-dinitro-N-propyl-4
(trifluoromethyl) aniline] +1is a pre-emergence herbicide which
controlls many annual broad leaved and grassy weeds (Rao, 1988).
Kulandaivelu et al. (1578) and Joshi (1987) reported that
fluchloralin herbici&e controls most of the weeds like Amaranthus
viridis, Commelina benghalensis, Dactyloctenium aegyptium,
Portulaca oleracea and Euphorbia hirta. However, Prasad et al.

(1987) reported that flucholralin was more effective in

controlling grasses than broad leaved weeds.

Hegde et al. (1977), Kulandaivelu et al. (1978), Brar
et al. (1980), Singh et al. (1980), Yaduraju et al. (1980) and

Bhan et al. (1983) found that pre-emergence application of

fluchloralin @ 0.76 - 2.0 kg a.i. ha_l was effective in
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controlling weeds and resulted in significantly higher yields.
However, Patro et al. (1981) showed that fluchloralin at 1.5 kg

P 1 - . . . . s
-~a.i. ha ~ was less effective in irrigated rabi groundnut.

Rajah et al. (1984), Bhola et al. (1985) and Ray (1986)
reporEed that application of fluchloralin @ 1.5 to 2.0 kg a.i.
ha_l with one hand weeding gave effective control of weeds in
irrigated groundnuts and resulted in>significantly higher pod
yields. Shah et al. (l980)_repg;ted an increased pod yield to
the extent of 50 per cent by the application of fldchloralin (2.5
kg a.i. ha_l) over weedy control. Yadav et al. (1983) also
recorded higher pod yields with the application of fluchloralin
due to the improvement in all the yield components. Kondap et
al. (1982) reported that the amount of N P K required by
~groundnut to produce iOO kg pods was 8.5, 1.4 and 7.1 kg ha_l
with fluchloralin treatment and 29.6, 4.4 and 30.6 kg in weedy
control plots. Fluchloralin @ 0.72 kg did not significantly
affect nodule number per plant (Sidhu et al., 1985). However,
fluchloralin @ 0.75 kg a.i. ha—1 resulted in higher o0il and crude
protein content in kernels (Jayakumar et al., 1985).

2.9.3 Oxyfluorfen (Diphenyl ether group)

e

2.9.3.1 Mode of action

Oxyfluorfen 1s a selective herbicide. It is adsorbed
strongly to soil organic matter (Fadayomi and Warren,l1977).
Kunert and Boger (1981) reported that light and oxygen are

essential for phytotoxic action. When it is wused as pre-



N ~
emergence, weeds are killed by contaé¢t action as the plumule

pushes through treated soil zones (Pritchard et al., 1980).
Herbicide enters the plants through the roots, leaves and stems.
They kill the plarits by first damaging the membranes and causing
cellular Fubstances to leak into*intercellular spaces followed by
necrosis (Pritchard et al., 1980). Pritchard et al. (1980) also
reported that pHotésystem IT1 linked phosphorylation and
photosystem II electron transport werg{inhibited by ogyfluorfen.

Protein damage is a primary phytotoxic consequence of oxyfluorfen

(Kunert et al., 1985).
2.9.3.2 Oxyfluorfen (Goal) for weed control in groundnut

Oxyfluorfen [2-chloro—-1-(3-ethoxy-4-nitro-phenoxy) -4-
(trifluoromethyl) benzene] is a selective herbicide in legume

cfbps (Akobundu, 1988).

Most of the annual broad leaved weeds and grasses are
controlled at relatively low rates of active ingradient when used
as pre-emergence treatment (Fadayomi et al., 1977; Joshi, 1987).
-Joshi (1987) reported that oxyfluorfen controls most of the weeds
like Amaranthus spinosus; Commelina benghalensis, Digitaria
marginata, Euphorbia bhirta, Portulaca oleracea and Trianthema

portulacastrum.

Yadav et al. (1983) reported moderate control of weeds
in groundnuts with pre-emergence application of oxyfluorfen @ 0.1
- 0.2 kg ha—l. Prasad et al. (1987) reported that application of

oxyfluorfen pre-emergence to groundnuts cv. TMV-2 @ 0.12 to 0.15
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kg ha 1 gave effective control of broad leaved weeds and grasses

upto 60 days after sowing and gave pod yields of 3.21 - 3.25 t

t

ha_; which was comparable with hand weeded plots.

P

According. to Jessinger (1978) oxyfluorfen @ 0.125 kg

a.i. ‘ha_l gave maximum pod yield of 1660 kg ha_l. Raghavan et
al. (1983) reported that pre-emergence application of oxyfluorfen
(0.24 kg a.i. .ha‘l) + one interculturing at 45 DAS was effective
in controlling weeds and resultedfin>higher yields of groundnut
"by 79.5 per cent over control. Yadav et al. (1983) reported
significant increase in yield of groundnut (1852, 2263 kg ha—l)

due to oxyfluorfen application (0.1 and 0.2 kg a.i. ha l) over

N

weedy check (1263 kg hé_l). Similarly Kondap et al. (1989)

reported application of oxyfluorfen @ 0.25 kg a.i. ha_l to

groundnut cvs. JL-24 and Kadiri-3 resulted in 238 per cent
\
increased yield over weedy control and this was due to increased

yield components like number of matured pods plant_l, number of

seeds and 100 kernel weight.

Pahuja et al. (1985) and Kumar (1986) reported that
application of oxyfluorfen @ 0.2 kg a.i. ha~ was phytotoxic
during the early growth stages which disappeared at later stages.
Kulandaivelu and Morachan (1981) reported that application of
diphen}l ether herbicides to irrigated groundnuts increased the
number of branches, dry matter production, root weight and pod
nunber but nodulation was unaffected. In groundnut application

of oxyfluorfen @ 0.25 kg a.i.. ha—l also increased oil and crude

protein content (Jayakumar et al., 1985).

—N
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2.10 POST EMERGENCE HERBICIDE .
2.10.1 Glyphosate (Unclassified herbicide)

2.10.1.1 Mode of action

Glyphosate is a foliar applied herbicide  which
translocdte readily in treated plants, mainly in the symplast.
Glyphosate caused chlorosis and affected leaves showed swollen
fret channels, more diffused stroma and disrupted chloroplasts
(Hoagland and Paul, 1978). Glyp@pséte-ihhibited aromatic amino
acid synthesis and specifically it is an inhibitor of enzyme 5-
enolpyruvylshikimate-3~phosphate synthatase "(Cole, 1982).
Tymonko and Foy (1928) reported that glyphosate inhibits protein
synthesis and in plants it stops the incorporation of aromatic
amino acids-phenylalanine, tryptophan and tyrosine into proteins.
G%yphosate inhibited photosynthesis and ion absorption (Brecke

and Duke, 1977). Glyphosate has soil residual activity in sandy

and in soils with high organic matter (Salazar and Appleby,

1982).
2.10.1.2 Glyphosate (Round up) use in groundnut

Glyphosate [N - (phosphonomethyl) glycine] is a. broad
spectrum, nearly non selggﬁ}ve post emergence herbicide used for
control of both annuals and rhizomatous perennial weeds (Brown et
al., 1988). Glyphosate is extensively used for perennial weed
control in plantation crops. and in orchards (Rao, 1988).

Glyphosate is very effective against Cynodon dactylon, Digitaria

sanguinalis, Amaranthus viridis (Joshi, 1987) and used for

39



AN

~

control of weeds that are taller than crop (Villanueva et al.,

1985).

Post emergence application of glyphosate in groundnut
with rope wick applicator or wiper gave effective control of
weeds ' like Digitaria sanguinalis (Piggot et al., 1982); and
Cyperus esculentus (Fenderson et al., 1982). Glyphosate
treatment significantly inhibited the growth of Cyperus spp and
caused chlorosis and leaf apex necrosis (Villanueva et al.,
1985). Evidence of root transfer of glyphosate from treated to
o 1

untreated plants was observed with application @ 2.0 Kg a.i. ha™

(Coupland and Lutman,1982). Ray and Patra (1986) reported that

application of glyphosate three days after sowing did not

effectively control monocot weeds but controlled all dicot weeds.
However, post emergence application of  glyphosate with
recirculating sprayer in peanut caused visual injury to peanuts

(Banks et al., 1977).
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CHAPTER IIT

MATERTALS AND METHODS

1 EXPERIMENTAL SITE

Field experiments on the effect of herbicides and crop
2ed compefition on physiological aspects of diverse groundanut

Arachis hypogaea L.) cultivars were conducted at the College

arm, College of Agriculture, Rajendranagar, Hyderabad during

abi (November to Apfil) 1987 and 1988. The farm is located at

n altitude of 542 meters -above mean sea level, with geographical

earing of 77° 55" E longitude and 16° 59" N latitude.

.2 SOIL

The soil was sandy loam with good drainage. Composite

;011 samples drawn from the samples collected at random from the
:xperimental field prior to cropping was analysed for the

following physical and chemical properties adopting the

procedures  described by Piper (1957) and Jackson (1967)

respectively.

Soil mechanical analysis

Soil fraction ™" Component %
Sand ' 65.7
Silt o . 13.3
Clay 121.0
Textural class Sandy loam
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Chemical analysis

Soil character Value

Soil reaction pH 7.30
(so0il and water in 1:2.5)

) Electrlcal condu?t1v1ty - 0.24
(at 25 C) (d Sm
Organic carbon (%) 0.52
Soil character _Value
Available nitrogen (kg,ha—l) ,”ﬁ 293.8
Available phosphorus (kg ha—l) 26.3 i
Available potassium (kg ha_l) 224.2 |

The analysis indicated that soil was medium in available -

nitrogen, phosphorus and potassium.
3.3 WEATHER DATA DURING THE CROP GROWTH PERIOD

The weekly meteorological data recorded during the
entire crop growth period for both the years are given in Table 3

and 4.

The total rainfall received during the crop growth
period was 163.5 mm and 49.0 mm during Rabi 1987 and 1988 growing
seasons respectively, which was not sufficient for crop growth.

Hence, irrigations were given at ten days interval.

The mean maximum and minimum temperatures during Rabi
1987 ranged from 26.1°C to 37.8°C and 9.7°C to 22.9°C
respectively. Whereas, during Rabi 1988 it ranged from 25.7°C to

39.2°C and 10.8°C to 26.0°C respectively. The range of weekly



Tak:1le 3: Meteorological data for Rabi 1987 (from 18th November, 1987 to 9th

April, 1988)

e = = = = R M W W R W e e e e e e = = = = = = = = e = e = = = -

Stan- . Mean temp. { C) Mean R.H.(%) Mean Mean
dard Period = = s-msmsmemess-cco-s cmceememmeeeo sun- rain-
week. ' ~ Max..  Min. 0716 1422  shine fall
No. ' ) " hrs. hrs. hours (mm)
6 Nov. 12-18 .0 2.5 sz e 27 216
47 Nov. 19-25 28.8 18.1 91 60 8.7 0.0
48 Nov. 26-Dec.02 28.4 11.8 80 . 44 10.7 0.0
e
49 Dec. 03-09 28.6 15.1 92 43 9.5 0.0
50 Dec, 10-16 — 27.0. 17.8 87 50 3.8 1.7
51 Dec. 17-23 26.8 9.7 82 19 10.5 0.0
52 Dec. 24-30 27.8 13.3 83 43 9.8 0.0
1 Dec. 31-Jan.06 - 27.86 12.2 87 41 9.7 0.0
2 Jan. 07-13 27.6 12.8 84 38 10.3 0.0
3 Jan. 14-20 30.3 15.1 81 38 10.5 0.0
4 Jan. 21-27, 30.7 14.4 79 36 10.5 0.0
5 Jan. 26-Feb.03 31.4 4.7 81 38 1.0 0.0
6 Feb. 04-10 31.8 13.1 69 30 10.9 0.0
7 Feb. 11-17 31.6 18.5 83 32 10.4 0.0
8 Feb. 18-24 332 20.1 87 38 10.4 27.2
9 Feb. 25-Mar. 02 33.9 20.4 88 35 10.3 1.4
10 Mar. 03-09 34.6 '%6.8 75 34 10.7 0.0
n Mar. 10-16 36.5 20.7 68 32 11.6 0.0
12 | Mar. 17-23 36.2 21.6° .68 . 40 10.5 ’ 0.0
13 Mar. 24-30 36.2 20.6 59 30 9.4 11.6
14 AHar. 31-Apr.06 37.6 21.2 64 29 . 8.2 0.0
15 Apr. 07-13 37.8 22.9 61 22 8.4 0.0



Table 4: Meteorological data for Rabi 1988 (from 19th November,

April, 1989)

1988 to 22th

0716
hrs.

1422
hrs.

49

50

51

52

10

1

~

Nov. 26-Dec.02
Dec. 03-09
Dec. 10-16
Dec. 17-23

Dec. 24-30
Dec. 31-Jan.06
Jan. 07-13
Jan. 14-20

Jan. 21-27

Jan. 28-Feb.03
Feb. 04-10
Feb. 11-17
Feb. 18-24
Feb. 25-Mar. 02
Mar. 03-09
Mar. 10-16
Mar. 17-23
Mar. 24-30
Mar. 3]-Apr.06
Ap;. 07-13

Apr.14-20

Mean temp. (OC)
Chex. Min.
29.9 11.9
28.3 10.8
28.5 11.4
?5.7 14.1
27.6 11.7
28.3 12.4
28;3 12.7
28.7 13.4
‘29.6 12.3
30.4 15.7
31.3 10.9
33.5 12.2
33.2 13.4
32.2 12.6
35.2 15.4
34.2 17.5
32.7 18.5
35.7 21.5
31.5 ‘fT;.4
.37.5 19,2
38.9 21.0
39.2 23.8
38.8 26.0
32.1 15.6

75
83
90-
88
88
81
83
84
73
70
62
55
53
69
66
54
76
®

53

33

57

44

43

40

44

39

44

30

26

28

22

29

29

26

36

18

17

10.4

10.6

10.4
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ean relative humidity at 0716 hours was from 59 to 92 per cent,
md at 1422 hours, it was 22 to 65 per cent in Rabi 1987; it
'érigd froml49 to 90 per cent at 0716 hours and from 17 to 57 per
:ent  at 1422 hours in Rabi 1988. The number of sunshine hours

Il ranged from 2.7 to 11.6 during Rabi 1987 and 5.6 ‘to 12.0

.

luring Rabi 1988.
3.4 DESIGN AND LAYOUT

The experiment was laid out in split-plot design with
nine main treatments, three sub-treatments and replicated thrice.

The field plan layout is givén in Fig 1.

—

3.4.1 Details of treatments

Main treatments

T1 %t Pre-emergence application of Alachlor @ 1.5 kg a.i.ha !

T2 : Pre-emergence application of Pendimethalin @ 1.5 kg a.i.
ha—1

T3 : Pre-emergence application of Oxyfluorfen @ 0.25 kg a.i.
ha—l

T4 : Pre-emergence application of Fluchloralin @ 1.5 kg a.i.
ha—l

T5 : Post-emergence applic¢dtion of Glyphosate @ 1.5 kg a.i.
ha—l

T6 : Keeping only C4 weeds

T : Keeping only C3 weeds
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T8 : Keeping both C3 and C4 weeds (control; No weeding)
T9 ¢ Weed free throughout the crop growth period

Note: All the pre-emergence herbicides were sprayed 48 hours
after sowing groundnuf. The herbicide glyphosate was
selective and it was applied with the help of rubber

foam on weeds between groundnut rows 21 days after

sowing.

Sub—-treatments

vy : Kadiri-3 (K-3) (Virginia)
v, : JL-24 (Spanish)

Y3 : Gangapuri (Valencia)

Plot size - 4x3.0 m

Spacing -~ 30x10 ans

Fertilization - 20 kg N + 40 kg P + 40 kg K ha ©

The characteristics of diverse groundnut cultivars is
given in Table 5. The details of sowing and harvesting dates in

two seasons are given in Table 6.



Table 5: Characteristics of the cultivars

Cultivar

Botanical Habit Duration Salient

group group (days) features

1. Kadiri-3 Virginia Semi

2. JL-24
3. Ganga~
puri

spreading

115-125 Semi sprea-

ding habit,
pods 1-2
seeded

Spanish Bunch 100-110 Erect growth,

pods 1-2
-~ seeded

Valencia  Bunch 90-100 Erect growth,

pods 1-3
seeded

Source : DOR, 1985 and ICRISAT, 1986

T

Table 6: Dates of sowing and harvesting

in two seasons

Season Date of sowing Date of harvest
V1 V2 V3
18-11-1987 9-4-88 28-3-88  8-3-88

1.Rabi 1987

2.Rabi 1988

19-11-1988 22-4-89

— T

9-4~-89 21-3-89

WY
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II.

TECHNICAL INFORMATION OF HERBICIDES

" Alachlor
Trade name : Lasso
Group : Anilides
Structure
[
| O
CH,CH o
2513 dy, o
| 2 Il
______ -N -=—==-C —==-cH_CI
2
CH2CH3
Chemical name @ 2-chloro-2', 6'-diethyl-N-
(methoxy wethyl)-acetanilide.
Formulation : Emulsifiable concentrate (EC)
Active ingradient : 440 g L—l
Pendimethalin
Trade name : Stomp
Group : Dinitroaniline
Structure : .
H3C—H2C— C'H—CHZ —~CH3
NH
02N N02
CH3

Cheinical Name‘: N-(1-Ethyl propyl)3,4-dimethyl-

Z, 6-dinitro benzenamine

fTE
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Iv.

. .
Formulation: Emulsifiable concentrate (EC)

Active ingredient: 300 g L—l
Oxyfluorfen
Trade Name : Goal
Group : Diphenyl ether compound
Structure :
Cl e O0CoHsg
F3C 0
Chemical name: 2 chloro-1-(3-ethoxy—-4-nitro

-

phenoxy)-4-(trifluoro methyl) benzene

Formulation: Emulsifiable concentrate (EC)

Active ingradient : 240 g L—-1

Fluchloralin

Trade Name : Basalin

Group : Dinitrecaniline

Structure :
= ANGRAU
C F3 Central Library

Hyderabad
A
OZN NO -

N |
7N
HC—HC—Cl7  "CHy—CHy—CHy

o0



Chemical name: N-propyl-N(2'-chloroethyl)-2, 6-dinitro-
N-trifluoromethyl aniline

Formulation: Emulsifiable concentrate (EC)

Active ingredient: 440 g L—l
V. *Glyphosate
Trade name ¢ Round up
Group ¢ Miscellaneous herbicide
Structure:
0 7
i
OH— C— CH,—NH—CH,~F~0H

OH

Chemical name: N-(Phosphonomethyl) glycine-

(isopropylamine salt)

Formulation : Water soluble concentrate (WSC)

Active ingredient: 410 g L_1

3.6 CULTIVATION DETAILS

Field was ploughed twice and levelled with tractor drawn

implements. The field was then laidout into plots measuring

—

4x3 m.

The fertilizer N, P, K @ 20:40:40 kg ha™! was applied as
basal dose in the form of urea, single super phosphate and

muriate of potash.
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Bold and healthy seeds of all the cultivars were
selected for sowing. These seeds were hand dibbled with a

spacing of 30x10 cm.

In complete weed free treatment, hand weeding was done
throughou% crop growth at fortnightly interval. In T6 and T7
treatments selective weeding of C3 and C4 weeds ‘was done at 10

days after germination of the crop and at fortnightly intervals

during subsequent stages of the crop.

3.6.1 Pest control

! (500 L ha_l), was sprayed

Endosulfan 35% EC @ 1.5 ml L~
on 30 and 60 days after sowing to prevent attack by pests like
leaf minor, leaf roller, thrips etc. While Dithane M-45 @ 1.3 kg
ha_l (500 L ha—l) was sprayed on 30 and 60 days after sowing to

prevent tikka leaf spot disease.

3.7 EXPERTMENTAL OBSERVATIONS ON WEED GROWTH

The weeds present in experimental area were classified
into C3 and C4 based on photosynthetic pathway. Leaf anatomy was

used as a criteria for classification, as described by Crookston

and Moss (1970). J—
3.7.1 Lriteria for classification

C4' plants posses a characteristic type of leaf anatomy
described as "Kranz" type which involves the occurrence of a

chlorenchymatous bundle’ sheath in the leaves and when stained

P
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3.7.4 Weed Growth Rate (WGR) (g m—'2 d—l)

Weed growth rate was calculated by the formula given by

Bhanumurthy and Subracanian (1989).

where,
Wl and w2 are the dry weights>of weeds at time tl and t2

respectively.

P is the unit land area

3.7.5 Calculated leaf Area Index of Weeds

Weed Leaf area index was calculated by the formula given

in Rijsdijk (1986).

LC X Gw
LAI of weeds (L ) = -—=—————
W
G
c
where,
. - -1 -1

G is growth rate (kg ha = d 7)

L is the lez:i area index; subscripts c,w refer to crop

and weeds respectively
3.8 OBSERVATIONS ON CROP GROWTH
3.8.1 Germination percentage

The effect of pre-—emergence herbicides on germination if

any was noted after crop emergence.



)«thOCI>ff323:l§

APAﬂ Central Library
Date: 30-6"10—.
‘ P T——— -! —

3.8.2 Phytotoxicity scoring

Phytotoxicity scoring was taken on 10th day after crop
emergence for pre-emergence herbicides as per Rao (1988). Post-

emergence herbicide effects were also recorded on 10th day after

spraying.
Effect Rating Visual symptoms
None 0 No injury, normal
Slight 1 Slight  stunting, injury or disco~
louration
2 Some stand loss, stunting or discolouration
3 Injury more pronounced but not persisgent
Moderate 4 Moderate injury, recovery possible
5 Injury more persistent, recovery doubtful
6 Near severe injury, no recovery possible
Severe 7 Severe injury, stand loss
8 Almost destroyed, a few plants surviving
9 Very few plants alive
Complete 10 Complete destruction

Source : Rao (1988)

—c b,

3.8.3 Mortality percentage

This was calculated on 10th day after germination to
find out any mortality in crop due to pre-emergence herbicides
and for post-emergence herbicide, mortality percentage if any was

calculated on 10th day after spraying.



3.8.4 Plant height

The plant height was measured in cm from the base of the

plant to the tip of main shoot on 70 days after sowing.
3.8.5 50 per cent flowering

The number of days taken by fifty per cent of plants out
of total number of plants in the plot to come to flowering was

recorded.‘
3.8.6 Nodule number

Five plants from each treatment were sawpled to count

the root nodule number on 70 days after sowing.
3.8.7 Total number of branches

Primary branches are n+l branches, include cotyledonary
branches and primary laterals arising from the main axis (n).

Branches arising from n+1 {(including cotyledonary branches) were

considered as secondary branches and referred to as, (n+2)

branches (Bunting, 1955). This was recorded on 70 DAS.

3.8.8 Dry matter pértitioning

o—

For this purpose 5 plants were dug out carefully and
tﬁoroughly washed free of soil and the surface dried with filter
paper. The plént .saﬁples were partitioned into different
components viz., Lamina (leaves), stem (including .petioles),

roots and reproductive parts (flowers, pegs and pods). Prior to

FIK
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subjecting leaves for Jdry matter estimation leaf area was

measured using leaf area meter (LICOR 3100, Made in USA).

' s . o
Then the different component parts were dried at 103°C=
. . 0 .
in oven for one hour and again at 75 C for 48 hours to estimate
the dry matter. These observations were recorded at 20 days

interval starting from 30 DAS.

3.9 GROWTH ANALYSIS

The data on total plant dry weights, leaf dry weights
and leaf area were nged.for célculation of growth parameters
viz., Crop growth rate (CGR); Relative growth rate (RGR),
Relative leaf growth rate (RLGR), Net assimilation rate (NAR),
Leaf area index (LAI), Leaf weight ratio (LWR), Leaf area ratio
(LAR), Specific leaf weight (SLW) by following the formulae as

described by Watson (1952), Radford (1967) and Evans (1972).

-1

3.9.1 Crop Growth Rate (CGR) (g m_2 d )

W, - W 1
CGR = . X ——=
tz_tl P
where,
wl and w2 are the dry weights at times t1 and t2
respectively.

P is the unit land area



3.9.2

where,

3.9.3

where,

3.9.4

where,

3.9.5

Relative Growth Rate (RGR) (g g_l d—l)

loge W, - loge W

2

Hh %Y

1

RGR =

w1 and w2 are the dry weights at times t1 and t2

respectively.

Relative Leaf Growth Rate (RIGR) (g g—l dcl)

Log LW, - log LW '
RIGR = e 2 e L :

b, ™4

Lwl and sz are leaf dry weights at time <tl and tZ

respectively.

Net Assimilation Rate (NAR) (g dm ~ d 1)

w1 and w2 are plant dry weights and A1 and A2 are leaf

area at times tl anaa?é respectively.

Leaf Area Index (LAI)

Leaf area

2

Unit ground area

T
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3.9.6 Leaf Area Duration (LAD) (days)

Leaf area duration was worked out as per the formula

suggested by Power et al. (1967).

LAD = ; x(tz—tl)
where,
LAD = Leaf area durétion in days
Li = TLAT at any i th stage
Li + 1 = LAI at (i + 1)th stage
(tz_tl) = time interval Between i and‘(i+1)th stage in

days
3.9.7 Leaf Weight Ratio (LWR) (g g—l)

WL
LWR = -—-—-
W

where,
WL is total leaf dry weight

W is total plant dry weight

3.9.8 Leaf Area Ratio (LAR) (cm2 g_l)

—a

Leaf Area

Total plant dry weight



\ —
3.9.9 Specific Leaf Weight (SIW) (mg cm 2)

: Leaf dry weight
SLW =._

Leaf area

_

Note: The data for crops and weeds were collected on 30, 50,
70, 90 and 110 DAS but the tables are given for 30, 70
and 110 DAS which approximately corresponds to
Vegetative, pegging and pod filling stages re§pectively

in groundnut. However, complete data collected has been

used for preparing figures.
3.10 PHYSIOLOGICAL AND BIOCHEMICAL PARAMETERS
3.10.1 Stomatal frequency

The stomatal frequency was studied following 1leaf
surface impressions by using quickfix (commercial preparation).
The solution was smeared on the leaf surface. After about 2-3
minutes, the solidified layer was peeled, placed and mounted on a

slide with a coverslip. and observed under microscope. Number of

stomata was recorded in crop and weeds at 40 x 10 wmagnification

and expressed in terms of number of stomata per square millimeter

leaf area.

—tr

3.10.2 Chlorophyll content

The procedure developed by Arnon (1949) was followed.
One gram (fresh weight) of leaf material representing from all

the trifoliates was placed in a clean mortar, to which 30 ml of
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80 per cent (V/V) acetone and a pinch of CaCO3 were added.
Further |the tissue was ground to a fine pulp and the contents
were transfered to a 100 ml volumetric flask throqgh a funnel
having Whatman No.l filter paper. After filteration, the left
over pu%p was again transfered to the mortar and grinding was
repeated till the entire chlorophyll was extracted from the leaf
material. Every time care was taken to rinse the mortar and
walls of the funnel to ensure that all the chlorophyll was
collected. The final volume of the filterate was made upto 100
.ml with 80 per cent acetone. The optical density of chlorophyll
extract was read in colorimeter Spectronic-20 set at 652 nm,
using 80 per cent acetone solvent as blank. Then the total

chlorophyll present in the extract was calculated by using the

following formula.

Total chlorophyll (D 652) x 100 \Y 1
(mg g = fresh = X X =~
weight) - 34.5 1000 W
where,
D = Optical density
V = Final volumé of the 80 per cent acetone

chlorophyll extract

W = Fresh weight in grams of the tissue

3.10.3 Leghaemoglobin content

The prbcedure developed by Proctor (1963) was followed
for the estimation of leghaemoglobin. Fresh nodules (0.5 g) was

washed in the phosphate buffer (pH 5.4) and then crushed in ice
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cold trisacetic acid buffer (pH 4.0) .consisting of the following

components.

0.1 M acetic acid (6.0 g L_l) was adjusted to pH 4.0
with 0.2 M tris (hydroxy methyl) amino methane (24.23 g L—l

using pH meter.

The nodule extract was centrifuged at 3000 rpm for 10
mts, and the supernatant was seperated from the sediment. The
aliquot of the supernatant (0.1 ml) was made to a final volume of
4.0 ml by the addition of trisacetic acid buffer. iater on 2.0
ml of freshly prepared benzidine reagent of following composition

was added.

Benzidine - 100 ml
HZ'O2 (100 volumes) - 0.5 ml

Absolute alcohol -~ 50 ml

After an incubation period of thirty seconds the optical
density was measured in colorimeter Spectronic-20 at 640 nm. A
standard curve of the oxyblood haemoglobin of various concentra-
tions was made from which the haemoglobin content of the nodules

was computed and expressed as mg g—l fresh weight of the nodules.

3.10.4 Photosynthetic efficiency (CO2 assimilation rate)

The photosynthetic rate of leaves was estimated
following 14CO2 feeding technique as developed by Janardhan
(1977). Excised leaves from the field were placed in test tubes

which contained water. A petriplate containing 25 M ci of Naz

)
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14CO3 (specific activity 47.6 m Ci m M_l) was kept in the center.

14CO was liberated by introducing 5 ml of 0.5 N HCl through one

2
of the rubber tubing (connected to glass tubing inside the
chamber) provided on top of the 1lid. The escape of«l4CO2 was
prevented by closing the tube with a pinch cock. The air inside
the chamber was thoroughly mixed by constant pumping of an
aspirator connected to another rubber tubing. Thirty minutes
were allowed for 14CO2 fixation. At the end of this period about
one ml of 1 N KOH was introduced, to trap excess 14COZ. The 1lid
was. removed, léaf sémples faken-out and immediateiy dried in an
oven at 80°. Then they were powdered in a porcelain mortar.
Twenty mg <dried leaf powder samples were uniformly spread in
aluminium planchets and 14C activity was measured in a Geiger

counting system (2% counting efficiency, CGS 16, ECIL,

Hyderabad). The phytosynthetic activity in leaf was expressed as

14C cpm g_l leaf dry matter hr-l and calculated as
60 1000 ‘
14 C cpm g = hr L. Cx —— x —=————=
30 W
where,
C = Counts recorded by counter after deducting the
background counts. '
- W =" Weight of dried leaf sample (mg)

30 Refers to feeding time in minutes

60 Refers to one hour
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3.10.5 Light transmission ratio (LIR)

Light interception was measured by using Weston
Illumination Meter (Model 756). Light transmission ratio was

calculated using the following formula

Light intensity below the canopy
LIR (%) = : x 100
Light intensity above the canopy

3.11 YIELD AND YIELD COMPONENTS

Plants in a square meter area from each treatment were
dug out carefully at harvest along with roots. Then the plants

were made free of soll particles and partitioned into different

components. This data was used to calculate yield and yield

components.

3.11.1 Total number of pods, number of matured pods and seeds

per plant s

Ten plants were chosen at random from each treatment
plot to record the average number of total pods, matured pods

(filled) and seed number per plant.
3.11.2  Number of pegs

From ten plants in each treatment, the number of pegs

were recorded and expressed as number per plant. .



3.11.3 Filled pods percentage _

The percentage of filled pods to the total number of

pods was calculated and expressed as filled pods percentage.

3.11.4 Shelling percentage

From each treatment, 100 g of cleaned pods were weighed,
shelled separately and kernels weight was recorded. The shelling

percentage was determined from this data.

s

Weight of kernels

Shelling percentage = —— x 100
Weight of pods

3.11.5 100 Kernel weight (Test Weight)

At random 100 kernels were selected from each treatment

and the weights were recorded and expressed in grams.

3.11.6 Pod yield

Weight of pods after complete sun drying was recorded
from of each treatment. Pod yield was expressed in grams per

square meter of ground area.

3.11.7 Kernel yield

—~——

Weight of kernels was recorded from net plots of each
treatment after shelling. Kernel yield was expressed in grams

per square meter of ground area.
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3.11.8 Haulm yield

+ The yield of the above ground dry matter was recorded

after complete drying and the haulm yield was also expressed in

grams per square meter of ground area.
3.11.9 Total dry matter at harvest

Completely dried samples were weighed to a constant
weignt. These data were used to €stimate the total dry matter

and was expressed in grams per square meter of ground area.
3.11.10 Kernel weight partitioning index (KWPI)

Kernel weight partitioning index was calculated wusing

the following formula.

Dry kernel weight

KWPL = —m—mmmmmmmmme e -
Total dry matter - Dry kernel weight

3.11.11 Harvest index

From the yield of pbds and total dry matter, harvest

index was calculated using the following formula.

Pod yield at harvest (g m—Z)

Harvest index = —-—----— - -, x 100
Total dry matter at harvest (gm )

3.11.12 Sink size
Sink size was calculated and expressed in terms of g
kernel m_z leaf area; kg kernel kg—l leaf dry matter and kg

kernel kg—l leaf protein.



3.11.13 VWeed index -

' Weed index was calculated based on the yield in various

-

treatments using the formula suggested by Gill and Vijayakumar

(1969).
Pod yield from hand Pod yield from herbi-
Weed weeding treatment =~ <cide treatment
index = x 100
(%) Pod yield from hand weeding treatment

3.12 CHEMICAL ANALYSIS

The dried samples were ground in Wiley mill to pass
through 40 mess sieve and then uééd for the determination of

nitrogen, phosphorus and potassium.

. Composite samples were taken and analysed to find out
,&he content of nitrogen, phosphorus and potassium in crop and
weeds as on 70 days after sowing. The uptake was calculated
,bésed on per cent NPK and dry matter production. The leaf
nitfogen on 70 days after sowing was also analysed in crop.

Total nitrogen was determined by Kjeltic system method as

described in technical bulletin by Tecator (1982).

Phosphorus and ~potassium contents were estimated in
triacid extract (Piper, 1957).

3.12.1 0il analysis

‘The o0il in kernels was estimated by using Nuclear

Magnetic Resonance Spectrometry method (NMR) (Jambunathan et al.,

1985).
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3.12.2 Protein percentage .

The nitrogen percentage in kernels was estimated and

multiplied with the factor 6.25 to get crude protein per cent.

3.13 STATISTICAL ANALYSIS

The data on crop and weeds were analysed as per standard
procedures given for split plot design by Snedecor and Cochran
(1967). The weed counts were statistically analysed after

transforming them by using the following formula.

where,

x = actual weed number

X = Transformed weed number

The results were tested at 5 per cent level of
significance.
3.14 CORRELATION STUDIES

Simple correlation of coefficient ('r' values) were
calculated between seed yield and weed dry matter production, pod
'yield, filled pod percentage, test weight, shelling percentage
and harvest index to assess the degree of association between
- these characters by adopting s£éndard-pf0cedures as outlined by

Panse and Sukhatme (1978).
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CHAPTER 1V .

RESULTS

4.1 OBSERVATIONS ON WEED GROWTH

4.1.1 Weed Spectrum

During the crop growth period, sixteen weed species were
found which included seven 04 species and nine 03 species (Table
7 and Plates 1 & 2). Weeds were classified into C3 and 04 based

on leaf anatomy, staining technique and on published reports.

4.1.2 Number of Weeds (Species wise)

Species wise weed counts were recorded on 30 and 70 DAS

in rabi 1987 and 1988 (Table 8,9,10,11). The relative density of

various dominant weeds as on 70 DAS was also calculated Table (9

and 11).

During rabi 1987 weed species viz., Dactyloctenium
aegyptium, Cyperus rotundus, Digitaria sanguinalis, Cynodon
dactylon among C4 weeds and Ocimum canum, Lagasca mollis among C3
weeds were predominant. The relative density per cent of C4
weeds in T8 (C3+C4 weeds) as on 30 and 70 DAS was 89.5 and 78.2
respectively while that °£=S weeds was 10.5 and 21.8. On 70 DAS
in T8 the relative density (%) of the predominant weed species
was in the order of 41.2 (Dactyloctenium aegxptium), 25.9
(Cyperus rotundus), -9.1-(Digitaria‘Sanéuinalis), i.é':(Cynodon
dactylon) among C4 weeds and 17.5 (Ocimum canuﬁ), 1.3 (Lagasca

mollis) among C. weeds.

3



1le 7: Competing weed spectrum

Relative weed density (Per cent in T8)

Species Family Habit 70 DAS
©Rabi 1987 rabi 988

weeds
ierus rotundus Cyperaceae Perennial 25.9 50.3
odon dactylon Poaceae Perennial 1.4 3.3
tyloctenium aegyptium Poaceae Annual 41.2 8.0
itaria sanquinalis Poaceae Annual 9.1 4.7
horbia hirta Euphorbiaceae Annual 0.0 1.5
ranthus viridis Amaranthaceae Annual ) 0.4 2.4
tulaca oleracea Portulacaceae Annual 0.2 0.6
veeds

asca mollis Asteraceae Annual 1.3 12.8
thenium hysterophorus Asteraceae Annual 0.7 11.0
wn canum Labiatae Annual 17.5 0.0
tielina benghalensis Commelinaceae Annual 1.1 0.8
shodesma indicum Boraginaceae Annual 0.7 1.6
1sia argentea Amaranthaceae Annual 0.3 0.6
'mone mexicana Papaveraceae Annual 0.2 1.8
ra arvensis Amaranthaceae m:al 0.0 0.3
horus olitorius Annu§.1 0.0 0.3

Tiliaceae



Plate 1:

C4WEEDS

5] 6|

C 4WEEDS

Competing C, weeds

A
(1) Cyperus rotundus (2) Dactyloctenium aegyptium
(3) Digitaria sanguinalis (4) Cynodon dactylon

(5) Amaranthus viridis (6) Euphorbia hirta

(7) Portulaca oleracea

71
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Plate 2:

Competing C3 weeds

(1)
(3)
(5)
(7)
(9,

Ocimum canum (2) Lagassca mollis
Parthenium hysterophorus (4) Commelina benghalensis
Trichodesma indicum (6) Argemone mexicana

Celosia argentea (8) Digera arvensis

Corchorus olitorius



-2
t§: Nean number of weed species (m. ) under different treatments on 30 DAS (Rabi, 1987)
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N

-2 .
ean number of weed species (m ) under different treatments on 30 DAS (Rabi, 1988)

C-lef ------- ‘ T1 '-I'g- . T?___ 'l'4 L ;l's T6 T7 T8 ) Tg
undus 43.2 91.4 161.9 119.8 58.5 249.5 - 192.1 -
tylon . .8.7 4.6 3.0 6.0 5.3 6.0 - | 4.0 -
dum aegyptium 0.0 0.0 0.0 0.0 1.0 0.7 - 16.0 -
irta 0.0 0.0 0.0 0.0 0.0 0.0 - 3.0 -
viridis 0.0 0.0 0.0 0.0 1.3 2.0 - 6.6 -
1leracea 0.0 0.0 0.0 0.0 0.0 0.0 - 2.0 -
msity of C4 )

94.9 100.0 100.0 63.1 75.1 100.0 0.0 73.2 -
Nis 0.8 ’ 0.0 0.0 50.6 15.5 - 125.8 32.8 -
hysterophorus 2.0 0.0 0.0  23.0 6.7 - §3.0  35.0 -
benghalensis 0.0 0.0 0.0 0.0 0.0 - 0.0 2.0 -
2 indicum 0.0 0.0 ‘0.0 0.0 0.0 - 1.0 3.0 -
‘gentea 0.0 0.0 0.0 0.0 0.0 - 2.0 1.0 -
lexicana 0.0 - 0.0 0.0 0.0 0.0 - - 18.0 8.0 -

lensity of C
yorts
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Fean number of weed species (m ) and relative density (%) under different treatments on

{Rab1, 1988)

~
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A1l the herbicide treatments showed lesser number of
dominant C3 and C4 weeds than T8 on 30 and 70 DAS in rabi 1987.
Pendimethalin and oxyfluorfen completely controlled C4 weeds like
Amaranthus viridis, Portulaca oleracea and C3 weed species like
"Ocimum canum, Parthenium hysterophorus and Trichodesma indicum.
The‘ relative density (%) of C3 weeds was lesser with oxyfluorfen

and pendimethalin and was highest with glyphosate on 70 DAS in

rabi 1987.

During rabi 1988 weed species; Cyperus rotundus,
Dactyloctenium aegyptium, Digitaria sanguinalis, Cynodon dactylon

among C, weeds and Lagasca mollis, Parthenium hysterophorus among

4

C3 weeds were predominant. The relative density (%) of C4 weeds

in T8 as on 30 and 70 DAS was 73.2 and 70.8 respectively while

that of C3 weeds was 26.8 and 29.2 respectively. On 70 DAS in T8
the relative density (%) of the predominant weed species was in
the order of 50.3 (Cyperus rotundus), 8.0 (Dactyloctenium
aegyptium), 4.7 (Digitaria sanguinalis), 3.3 (Cynodon dactylon)
among C, weeds and 12.8 (Lagasca mollis), 11.0 (Parthenium

hysterophorus) among C3 weeds.

.During rabi 1988 also all the herbicide treatments
showed lesser numberof dominant C3 and C4 weeds than T8 on 30
DAS, and herbicide treatments showed less number of C3 weeds than
T8 except Lagasca mollis in Té{ T5 and T1 on 70 DAS. The

herbicides pendimethalin and oxyfluorfen completely controlled

all C., species on 30 DAS and showed lesser number of dominant C3

3



weeds (Lagasca mollis, Parthenium hysterophorus) on 70 DAS. The

relative density (%) of C3 weeds was least in T2 followed by T3.
4.1.3 Total Weed Density (TWD) (Weed Number m—Z)

The ‘differences in TWD found among diverse groundnut
cultivars on 30, 70, and 110 DAS due to the treatments were
significant in rabi 1987 and 1988 (Table 12,13,14). Highest TWD
in both the years. All the

followed by T

was found in T and T

6 7

8

herbicide treatments significanflyrreduced TWD at all the stages
of crop growth. The differences in TWD among diverse groundnut
cultivars were significant on 30 DAS in rabi_L988 and on 70 DAS
in both the years. Cv. JL-24 plots showed significantly lower
IWD on 30 _DAS. The interactions among the cultivars and
treatments on 30, 70 and 110 DAS were significant in both the

years except on 70 and 110 DAS in rabi 1988 (Fig.2).

4.1.4 C3 Weed Density (Weed number m-z)

The differences in density of C3 weeds on 30, 70 and 110
DAS due to the treatments were significant in rabi 1987 and 1988
(Table ~15,16,17). Highest density of C3 weeds was found in T7

followed by T, at all the crop growth stages. All the herbicide

8
treatments significantdy reduced density of C3 weeds and the
density was Jlowest with oxyfluorfen and pendimethalin. The
differences in the density of C3 weeds found among diverse

groundnut cultivars were not significant at all the stages except

on 110 DAS in rabi 1988. The interactions among the cultivars

8



*]2: Effect of herbicides and crop weed competition on total weed density

-2
nwwber m ) in diverse groundnut cultivars

‘reatments

Cohlor

=*iizethalin

. wifluorfen
“uhloralin
Jhasate
. veeds

Y

L weeds

+{ weeds
.4

Wiof statistical
s

*ratment

' “3teent

vaien A

ation B:

ks Two sub means

Rabi
30
K-3 JL-24
8.17 9.79
( 65.75 ) ( 94.84
8.07 9.21

( 64.12 ) ( 83.82
11.88 9.34
(140.13 ) ( 86.24
9.96 8.20

( 98.20 ) ( 66.24
9.91  12.67

( 97.21 ) (159.50
12.86 14.94
(164.38°) (222.20
9.27 9.63

( 84.93 ) ( 91.74
16.62 15.66
(275.20 ) (244.20
1.00 1.00

at same level main.

0.76

0.31

0.93

( 84.93 )

CD(0.05)

1.60

NS

1.89

t:Two main means at same or different levels sub.

“.
1.~ Hot significant

11.14
(123.10
16.15

(weed
Rabi 1988
30 DAS
JL-24 Ganga-
puri

7.74 7.55
( 58.91 ) ( 56.00
8.95 11.14
{ 79.10 ) (123.09
11.34 12.57
(127.60 ) (157.00
14.52 14.01
(209.83 ) (195.28
9.62 8.39
( 91.54 ) ( 69.39
16.39 15.77
(267.63 ) (247.69
13.64 15.49
(185.05 ) (238.94
17.96 16.75
(321.56 ) (279.56
1.00 1.00
( 0.00) ( 0.00
11.24 11.41
(125.34 ) (129.19
S.Ed+
0.78
0.34
0.01
1.24

CD(0.05)

1.65

0.68

2.58
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Neld: Effect of herbicides and crop weed competition on total weed density

-2
number m ) in diverse groundnut cultivars

) - Rabi 1987
| e
{ Treatments 70 DAS
i K-3 JL-24 Ganga-
' v puri
“Machlor 12.53 13.12 13.26
(156.00 ) (171.13 ) (174.83
‘trdimethalin 10.02 10.13 12.10
( 99.40 ) (101.62 ) (145.41
~iyflvorfen 13.37 10.26 14.32
(177.76 ) (104.27 ) (204.06
“.thloralin 12.65 11.12 14.17
: (159.02 ) (122.65 ) (199.79
Jfphosate 9.74 9.91 11.79
(193.87 ) (97.21 ) (138.00
| eeds 16.20 17.41 16.57
(261.44 ) (302.11 ) (273.56
", veeds 12.20 - 15.58 15.13
) (147.84 ) (241.74 ) (227.92
Efc4weeds 20.61 21.59 23.36
(423.77 ) (465.13 ) (544.69
ed free 1.00 1.00 1.00

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

Mrof statistical ” . S.Ed+
sls

reatpent 0.62
aatnent _‘_(.)- 36
xtion A: - 1.08
Ltion B: 1.68

t:Two sub means at same level main.

12.
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.00
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2.
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L]
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31

73

.19

21

¢80

12.79
(162.58
14.01
(195.28
16.98
(287.32
17.55
(307.00
14.91
(221.31
17.06
(290.04
14.96
(222.80
19.40
(375.36
o 1.00
( 0.00

12.82
(163.35 )
13.20
(173.24 )
15.27
(230.34 )
16.53
(272.24 )
12.93
(166.18 )
17.18
(294.15 )
16.78
(280.57 )
18.54
(342.73 )
1.00
( 0.00 )

14.29
(203.20

{weed
Rabi 1988
70 DAS
JL-24 Ganga-
puri

12.37 13.29
(152.02 ) (175.62
14.07 11.52
(196.96 ) (131.71
13.15 15.50
(171.92 ) (239.25
16.52 15.52
(271.91 ) (239.87
12.48 11.41
(154.75 ) (129.19
17.64 16.84
(310.17 ) (282.59
18.98 16.39
(359.24 ) (267.63
17.92 18.31
(320.13 ) (334.26
1.00 1.00
( 0.00) ( 0.00
13.79 13.31
(189.16 ) (176.16
S.Ed+
0.92
0.46
1.39
1.53

CD(0.05)

1.95

0.94

NS

NS
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Effect of herbicides and crop weed competitién on total weed density (weed

-2
number m ) in diverse groundnut cultivars

Rabi 1987
itments 110 DAS
N K-3 JL-24 Ganga- Mean
puri

or 10.23 9.61 7.18 9.01

(103.65 ) ( 91.35 ) ( 50.55 ) ( 80.18 )
lethalin 10.12 8.99 9.97 9.69

(101.41 ) ( 79.82 ) ( 98.40 ) ( 92.90 )
jorfen 8.25 8.60 9.9 8.93

( 67.06 ) ( 72.96 ) ( 97.80 ) ( 78.74 )
loralin i 8.42 7.45 11.57 9.15

( 69.90 )} ( 54.50 ) (132.86 ) ( 82.72 )
osate 10.76 6.70 8.99 8.82

(114.78 ) ( 43.89 ) ( 79.82 ) ( 76.79 )
eds 12.77 12.79 10.57 12.04

’ (162.07 ) (162.58 ) (110.72 ) (143.96 )

eds 81.06 13.43 11.47 10.99

( 63.96 ) (179.36 ) (130.56 ) (119.78 )
Edweeds 13.38 13.64 13.63 13.55

(178.02 ) (185.05 ) (184.78 ) (182.60 )
free 1.00 1.00 1.00 1.00

( 0.00)( 0.00) ( 0.00) ( 0.00)

9.22 9.13 9.37

( 84.01 ) ( 82.36 ) ( 86.79 )

of statistical S.Ed+ CD(0.05)

H

eatnent 1.76 1.62
eitment a0 53 NS

stion A: ' 1.59 3.22
ction 8: 1.41 2.90

b= Two sub means at same leve) main.
8+ Tvo main means at same or different levels sub.

i = Hot significant

Ymrec in naranthociec Aannto artiial ualinae

13.10
(170.61
10.44
(107.99
12.46

(154.25.

13.39
(178.29
12.57
(157.00
15.38
(235.54
12.27
(149.55
17.29
(297.94
1.00
{ 0.00

12.
(157.
10.
(19.
12.
(145.
13.
(194.
12.
(144.
15.
(245.
13.
(187.
7.
(290.

58
26 )
97
34 )
12
89 )
98
44 )
06
44 )
7
80 )
74
78 )
07
38 )

.00
.00 )

11.99
(142.76

Rabi 1988

110 523
JL-24 3anga-

auri

12.29 12.33
(150.04 ) .151.03
12.63 9.83
(158.52 ) | 95.63
10.93 12.97
(118.47 ) (167.22
~ 13.60 14.95
(183.96 ) r222.50
11.23 12.36
(125.11 ) 7151.76
16.65 15.12
(276.22 ) (227.61
16.36 12.57
(266.65 )} .157.00
16.42 17.48
(268.62 ) "304.55
1.00 1.00
( 0.00) 0.00
12.35 12.07
(151.52 ) 134.68
S.Ed+
0.70
0.45
1.34
1.25

co(o

NS

NS

NS

.05)

.48
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» -2
I5: Effect of herbicides and crop weed competition on density of C3 weeds (weed number m ) in
diverse groundnut cultivars
Rabi 1987 | Rabi 1988
. - - - e = - - ‘ .......................................
Treatments 30 DAS { 30 DAS
------------------------------------ l___..-_-....__-_-_----_-----_-_--..---.-..---
K-3 JL-24 Ganga- Mean | K-3 JL-24 Ganga- Mean
puri | puri
.......................................................... |_...-----__-_-_-..--_-_--___--_-_-_--_----
: ]
tchior 2.08 1.00 4.33 2.47 i 1.65 3.20 1.00 1.95
{ 3.33 ) ( 0.00 ) (17.75 ) ( 5.10 ) | ( 1.72 ) ( 9.24 ) ( 0.00) ( 2.80 )
rdigethalin 1.00 1.00 2.08 1.36 - | 1.00 1.00 1.00 1.00
{ 0.00 ) (0.00 ) (3.33)(0.85) | ( 0.00)( 0.00){( 0.00) ( 0.00)
zyilgorfen 1.00 1.00 1.00 1.00 ] 1.00 1.00 1.00 1.00
{ 0.00 ) {0.00)(0.00)(0.00) | {( 0.00)( 0.00)( 0.00)( 0.00)
“«hloralin 3.92 3.91 1.00 2.94 | 11.16 8.57 6.18 8.64
{(14.37 ) (14.29 ) { 0.00 ) ( 7.64 ) | (123.55 ) ( 72.44 ) { 37.19 ) ( 73.65 )
Uphosate 2.75 2.42 4.62 3.26 | 5.71 4.76 3.99 4.82
( 6.56 ) ( 4.86 ) (20.34 ) ( 9.63 } | ( 31.60 ) ( 21.66 ) ( 14.92 ) ( 22.23 )
-Zl weeds 1.00 “1.00 1..00 1.00 ) 1.00 1.00 1.00 1.00
(0.00) (0.00) (0.00) (o0.00) | ( 0.00)( 0.00)( 0.00) ( 0.00)
., weeds 9.79.- 9.63 8.90 9.44 | 14.42 13.64 15.49 14.52
; (94.84 ) (91.74 ) (78.21 ) (88.11 ) | (206.94 ) (185.05 ) (238.94 ) (209.83 )
Zl+c4 weeds 6.30 4.81 3.82 4.97 | 7.50 10.72 9.09 9.10
(38.69 ) (22.14 ) (13.59 ) (23.70 ) | ( 55.25 ) (113.92 ) ( 81.63 } ( 81.81 )
led free 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00
(0,00 ) (0.00)(0.00)(0.00) | ( 0.00)¢( 0.00)( 0.00) ( 0.00)
R a e e - o e o = e e 4 = e = T e e S ) o e = - , .......................................
1 3.20 2.86 3.08 | 4.94 4.98 4.42
( 9.24 ) (7.18 ) ( 8.49 ) | ( 23.40 ) (23.80 ) ( 18.54 )
............................................................ ‘-_-_----_--..___--_-----__-----__-__---..
mits of statistical ‘ ‘ S.Ed+  €D(0.05) S.Ed+ €D(0.05)
mpsis
It treatpent 0.76 1.61 1.49 3.16
Iﬁlrratnent ) 0.33 NS 1.35 NS
Lu-:tiun A: 0.98 1.98 1.06 2.16
4.61

niition B 1.21 2.51 2.20
43 Two syb means at same level main.

3+ Two main means at same or different levels sub.

I i

¥z Hot significant -
! n

' Tiggres in parenthesis denote actual values
[



1M Effect of herbicides and crop weed competition on density of C3 weeds

diverse groundn

ut cultivars

N

(weed

ey

number n-z)

in

"reatments

e e e = e = . -

thior
wrizethalin
“*.orfen
Meralin
Jhasate
Iueeds
vnwds

*waeeds

-*ifree

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

P U T T U A R e

i of statistical
ris

1 atrent

itrent

iation A

rotion B

42 Two sub means

Rabi

70

o K-3 JL-24
7.12 5.71

( 49.69 ) ( 32.06
1.66 25

( 1.76 ) { 17.06
1.00 N

( 0.00 ) ( 9.96
5.71 5.97

( 31.60 ) ( 34.64
7.81 6.64

( 59.99 ) ( 43.09
1.00 1.00

( 0.00 ) ( 0.00
12.20 15.58
(147.84 ) (241.74
11.56 8.29
(132.63 ) ( 67.72
1.-00 1.00

at same level main.

0.88

6.97

( 47.58 )
3.04

( “8.24 )
1.77

( 2.13)
4.96

( 23.60 )
7.37

( 53.32 )
1.00

( 0.00)
14.30

(203.49 )
10.19

(102.84 )
1.00

( 0.00)

CD(0.05)

NS

1.81

T3 Two main means at same or different levels sub.

B
=Kot significant

wres in parenthesis denote actual values

( 75.91 )

8.06

( 63.96 )
3.70

( 12.69 )
4.25

( 17.06 )
1209

(145.17 )
9.47

{ 88.68 )
1.00

( 0.00)
16.78

(280.57 )
9.97

{ 98.40 )
1.00

( 0.00)

0.81

0.61

1.82

€D(0.05)

NS

NS

NS
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1.
‘ -2
} /. tffect of herbicides and crop weed competition on density of c3 weeds (weed number m ) in

diverse groundnut cultivars

Rabi 1987 I Rabi 1988
- L -~ - " - - —— - | _______________________________________
I “atoents 110 DAS | 110 DAS '
]‘ e e e e m e e e e e m——— e —————————————— T T
i K-3 JL-24 Ganga- Mean | K-3 JL-24 Ganga- Mean
| puri | puri
Uy gy gy | _______________________________________
! | |
) 7.55 6.42 5.10 6.36 | 11.74 11.03 10. 11 10.96
. (156.00 ) ( 40.22 ) ( 25.01 ) ( 39.45 ) | (136.83 ) (120.66 ) (101.21 ) (119.12 ;
. ethalin 2.63 3.08 2.30 2.67- 7| 4.35 6.93 3.62 4.97
( 5.92 ) ( 8.49 ) ( 4.29 ) ( 6.13) | (17.92) ( 47.02 ) ( 12.10 ) ( 23.70 )
rfen 1.74 2.15 1.75 1.88 | 3.99 6.24 5.55 5.26
( 2.03 ) ( 3.62 ) ( 2.06 ) ( 2.53) | ( 14.92 ) ( 37.94 ) ( 29.80 ) ( 26.67 )
E - valin 6.22 3.65 4.82 4.89 | 1.79 10.79- 8.99 10.52
(37.69 ) ( 12.32 ) ( 22.23 ) ( 22.91 ) | (138.00 ) (115.42 ) ( 79.82 ) (109.67 )
:hcate 5.77 4.82 4.08 4.89 | 10.57 9.94 10.02 10.18
( 32.29 ) ( 22.23 ) ( 15.65 ) ( 22.91 ) | (110.72 ) ( 97.80 ) ( 99.40 ) (102.63 )
el 1.00 1.00 7.00 1.00 | 1.00 1.00 1.00 1.00
( 0.00 ) ( 0.00 ) ( 0.00 ) ( 0.00) | ( 0.00) ( 0.00 ) ( 0.00)( 0.00)
el 8.08 12.93 11.48 10.83 | 12.27 16.36 . 12.57 13.74
( 64.30 ) (166.19 ) (130.79 ) (116.28 ) | (149.55 ) (266.65 ) (157.00 ) (187.78 )
;, veads 9.15 9.72 8.94 9.27 | 11.96 10.79 10.07 10.94
(1 82.70 ) ( 93.48 ) ( 78.92 ) ( 84.93 ) | (142.04 ) (115.42 ) (100.40 ) (118.68 )
v e 1.00 1.00 1.00 1.00 | 1.00 1.00 1.00 1.00
( 0.00 ) ( 0.00 ) ( 0.00)( 0.00) | ( 0.00) ( 0.00 ) ( 0.00) ( 0.00)
............................................................. [ e e e e e e e e e e e e — e e mm————————————
i 4.79 4.97 4.49 | 7.63 8.23 6.99
(21.94 ) ( 23.70 ) ( 19.16 ) | (57.22 ) ( 66.73 ) ( 47.86 )
: ............................................................ | .......................................
Fufnaﬂstical S.Ed+ CD(0.05) . : S.Ed+ €D(0.05)
F:
} et 0.48 0.96 0.47 0.99
| 0.33 NS 0.43 0.82
o b 0.98 1.98 f 1.22 NS
e o 0.88 .78 ' 0.97 NS

§ <%0 sub means at same level main.
" o main means at same or different levels sub.
- -Ftsignificant

L]

*—5 in parenthesis denote actual values
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and treatments on 30, 70 and 110 DAS were significant in both the

years except on 70 and 110 DAS in rabi 1988 (Fig. 2)..

4.1.5 C4 Weed Density (Weed number m;z)

The differences in density of C4 weeds on 30, 70 and 110

DAS due to the treatments were significant in rabi 1987 and 1988

(Table 18,19,20). Highest density of C4 weeds was found in T6

followed by T All the herbicide treatments significantly

8
reduced density of C, weeds.  The differences in density of C4

4

weeds found among the plots of diverse groundnut cultivars were

-
-~

significant on 30 DAS in rabi 1988 and 70 DAS in both the years.
The interactions among the -cultivars and treatments were

gignificant on 30 and 70 DAS in rabi 1987 and on 70 DAS in rabi

1988 (Fig. 2).

4.1.6 Total Weed Dry Matter of (C3 + C4) Competing Weeds

(TWDM)

The differences in TWDM on 30, 70 and 110 DAS due to the
treatments were significant in rabi‘ 1987 and 1988 (Table
21,22,23). Highest TWDM was found in T8 followed by T6 since 30
to 70 DAS in both the years. Whereas, on 110 DAS weedy controls
(T8, T7 and T6) showed significantly higher TWDM in that order.
All the herbicide treatments significantly reduced TWDM and lower
TWDM was found with peﬁdimethalin and oxyfluorfen on 70 and 110
DAS. The differences in TWDM found among the diverse cultivars

were significant at all the stages except on 30 DAS and 110 DAS

in rabi 1988. Lower TWDM was found with Cv. Gangapuri and JL-24

S
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B: Effect of herbicides and crop weed competition on density of C4 weeds (weed number m ) in

diverse groundnut cultivars

1987

"reatments

vklor
raethalin
' sorfen
ciloralin
yasate
wieds

veeds
~t&weeds

ifree

of statistical

ntgent
licent
In A:

fian B:

= Two sub means

.90

Rabi

9.81
( 95.24
9.18
( 83.27
9.32
( 85.86
7.07
( 48.98
10.72
(113.92
15..63
(243.29
1.00

( 0.00

14.79
(217.74
1.00
( 0.00

at same level main.

)

)

0.45

0.24

0.73

0.76

8.90
( 78.21 )
8.35

( 68.72 )7

“10.02

{ 99.40 )
8.71

{ 74.86 )
10.13

(101.62 )
. 13.84

(190.55 )
1.00

( 0.00)
14.23

(201.49 )
1.00

( 0.00 )

CD(0.05)

0.95
NS
1.47

1.57

: w0 main means at same or different levels sub.

*Not significant

kres in parenthesis denote actual values

Rabi

1988

7.28

( 51.99
9.45

( 88.30
14.73
(215.97
11.28
(126.23
9.1

{ 81.99
16.15
(259.82
1.00

{ 0.00
16.38
(267.30
1.00

( 0.00

)

)

)

)

Ganga- Mean

puri
7.55 7.27

( 56.00 ) ( 51.85 )
11.15 9.85

(123.32 ) ( 96.02 )
12.57 12.88

) (157.00 ) (164.89 )
1226 11.26

(149.31 ) (125.79 )
7.24 " 8.25

( 51.42 ) ( 67.06 )
15.77 16.10

(247.69 ) (258.21 )
1.00 1.00

( 0.00 ) ( 0.00)
14.10 14.99

(197.81 ) (223.70 )
1.00 1.00
( 0.00) ( 0.00)
9.18
(83.27)

S.Ed+ CD(0.05)
0.46 0.97
0.31 0.64
0.94 NS
0.84 NS



18: Effect of herbicides and crop weed competition on density of C4 weeds {(weed number

diverse groundnut cultivars

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

Rabi

“reatments

*rfor
ymethalin
Purfen
*ralin
*isate
2ds
geds
Clweeds

free

Rabi

1987

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

________________________________________

11.85 -

(139.42
9.21

( 83.82
9.75

( 94.06
- 9.00
( 80.00
7.41

( 53.91
17.39
(301.41
1.00

{ -0.00
19.96
(397.40
1.00

y (n

10.
) (1Mo.
11.

56
51

50
.30
14.

) (204,
13.

) (185.
9.
) ( 8o0.
16.

) (273.
.00
.00
.78
.80
.00

32
06
66
60
00
00
57
56

10.92
(118.25 )
10.21

(103.24 ) -

12.48"

‘(154.75 )

11.31
(126.92 )
7.44
( 54.35 )
16.72.
(278.55 )
1.00
( 0.00)
19.25
(369.56 )
1.00

f statistical

ment

‘ent

1A

18

Two sub means

at same level main.

€D(0.05)

0.68
2.00

2.25

"w main means at same or different levels sub.

Yot significant

¢s in parenthesis denote actual values

1988

8.39
{ 69.39
13.10
(170.61
16.86
(283.26
13.21
(173.50
11.14
(123.09
17.06
(290.04
1.00

{ 0.00
17.34
(299.68
1.00

( 0.00

11.

11

) (122.43

)

)

)

)

)

13.
(178.
10.
(14.
8.
.89

( 67

8.
.42
.64
.17
.00
.00
.56
.99
.00

39
29
75
56
30

15

) (123.55
14.66
) (213.92
11.24

7 (125.33

7.12

) ( 49.69
16.84

) (282.59
1.00

) { 0.00
14.50

) (209.25
1.00

)

)

)

)

)

)

i1.01
{120.22

CD{(0.05)

0.80

2.41

2.81



N

1 tffect of herbicides and crop weed competition on density of C4 weeds (weed

-2
mumber m ) in diverse groundnut cultivars

“reatments

wRr

“Higethaiin

~'qrfen

+'oralin

J'osate

weds

xeds

1L weeds

4

 Tree

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

i¢f statistical

fitgent

inent

fO A

B

= "wo sub means

6.87

Rabi

7.08

( 49.13

8.56
(72.27
8.41

( 69.73
6.57

( 42.16
4.35
(17:92
12.76
(161.82
1.00

( 0.00
9.67
(92.51
1.00

at same level main.

1987

)

)

)

)

)

)

)

)

puri

4,65
( 20.62
9.7
{ 93.28

9.80.
{ 95.04 °

10.59
(111.135
8.10

( 64.61 )

10.55
(110.30
1.00

( 0.00
10.05
(100.00
1.00

( 0.00

0.95
0.47

1.41

( 40:47%)

€D{0.05)

NS
NS

NS

=0 main means at same or different levels sub.

= Hgt significant

#s in parenthesis denote actual values

Rabi

1988

89

-——— o e 7 o A = P P o o o S T S = = " o e = o —— " -

puri

5.90

5.52
( 29.47
10.60
(111.36
9.00

"( 80.00

8.30

( 67.89
5.24

( 26.46
16.65
(276.20
1.00

( 0.00
11.75
(137.06
1.00

)

)

)

)

)

)

).

)

7.13

( 49.84
9.00

( 80.00
1.73
(136.59
11.96
(142.04
7.27
(571.85
15.12
(227.60
1.00

( 0.00
4.1
(198.09
1.00

)

)

)

)

)

)

)

)

6.18
(37.19 )
9.71
( 93.28 )
10.82
(116.07 )
8.89
( 78.03 )
6.45
( 40.60 )
15.71
(245.80 )
1.00
( 0.00 )
12.77
(162.07 )
1.00
( 0.00 )

0.71

0.47

1.28

CD(0.05)

NS

NS

NS



Tible 21: Effect of herbicides and crop weed competition on total dry matter of (CB+C4)

-2
weeds (g m ) in diverse groundnut cultivars

"t Alachlor

i: Pendimethalin
T 0xyfluorfen
T:Fluchloralin
i:6lyphosate
!:64 weeds
!:caweeds
r:63+ C4 weeds

: Weed free

fesults of statistical
wilysis

Win treatment

4 treatment

hieraction A:

heractjon B:

kte: A = Two sub means

26

36.

80.

.00

.00

.60

.73

33

.43

00

Rabi 1987
30 DAS
JL-24 Ganga-

puri

19.00 18.40
20.00 15.97
24.93 16.87
15.00 22.67
34.40 32.80
43.87  35.07
7.87 10.20
60.67 45.33
0.00 0.00
25.08  21.92
S.E{:
3.13
1.49

Ry

5.12

at same level main

Mean

17.58 [14.53
17.99 119.78
23.27 136.03
18.09 |26.80
31.31 [15.80

38.42 |49.20

9.17 |26.80
|

62.00 [58.60
|

0.00 | 0.00
I
127.51

€D{0.05)

6.63

3.03

9.08

10.59

B = Two main means at same or different levels sub.

NS = Not significant

Rabi 1988
30 DAS
JL-24  Ganga-

puri

19.37 19.20
24.40 23.77
28.83  31.87
26.67  29.07
17.80 19.80
47.07  43.07
15.80 19.60
48.87  47.87
0.00 0.00
25.42  26.02
S.Ed+
2.12
1.69
5.09

4.21

M

17.

22.

32.

27.

17.

46.

20.

51.

cD

4

ean

{0.05)

.49

NS

hi

AN

90



AN

22: Effect of herbicides and crop weed competition on total dry watter of( CJ+CA)

-2
weeds (g m ) in diverse groundnut cultivars

-----------------------------------------------------------------------------------

Treatments

tach Tor
adimethalin
yfluorfen
lichloralin
lyphosate
Lueeds
lueeds

+ ( weeds
|4

ed free

______________________________

______________________________

42.

86..

133.

107.

220.

208.

261.

48.7

78.0

126.0

100.6

212.6

181.0

242.6

$ of statistical’

is

reatment

eatment

ction A:

tiion B:

A= Two sub means at same level main

Rabi 1987
70 DAS
JL-24 Gaﬁga-

puri

84.0 90.0
44.6 59.5
64.0 84.0
133.2 111.6
11?.0 82.8
207;7 210:0
166.0  169.1
244.7 222.0
0.0 0.0
117.4  114.3
S.Eq:
10.37
5.26

E 15.79=
17.27

cD(0.05)

21.98

10.68

NS

NS

3= Two main means at same or different levels sub.

§= Not significant

77.9
120.5
195;9
171.0
157.3

208.0

Rabi 1988
70 DAS
JL-24 Ganga-

puri
81.1 96.7
76.0 81.0
70.0 82.0
82.0 116.3
88.3 108.0
162.0 150.7
143.0 145.0
202.0 199.0
0.0 0.0
100.5 108.7
S.EQ:
4.98
4.69
14.07
10.76

75.4

76.2

106.3

100.8

161.2

148.4

203.0

€0(0.05)

10.57

9.51

NS

NS

91
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Table 23: Effect of herbicides and crop weed competition on total dry matter of('03+c4 )

-2
weeds (g m ) in diverse groundnut cultivars

Treatments

T : Alachlor

7,: Pendimethalin
T.: Oxyfluorfen

Tt Fluchloralin
T : Glyphosate
T: C4 weeds
T: C3 weeds
T :C3 + C4 weeds

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interact ion B:

Note: A = Two

B = Two

NS

sub means

Not significant

Rabi 1987 I
e e e e ccecmmmaecceaeo
110 DAS |
.............................. I
K-3 JL-24 Ganga- Mean | K-3
puri |
I
!
234:0 296.0 213.7 247.9 | 250.
|
84.0 64.3 90.0 76.4 | 130.
~ ’ I
55.3 52.3 58.7° 55.4 | 144.
I
156.0 . 234.0 134.0 174.7 | 303.
I
181.3  203.1 274.0 219.5 | 255.
1
320.0 370.0 244.0 - 311.3 | 264.
|
290.3 404.0 290.0 328.1 | 281.
I
370.0 414.7 361.7 382.1 | 378.
I
0.0 0.0 0.0 0.0 | 0.
|
I
187.9 226.5 185.1 | 223.
I
S.Ed+ CD(0.05)
18.18 38.55
10. 44 21.18
31.32 63.54
31.43 64.73

at same level main

main means at same or different levels sub.

Rabi 1988
T hems
T3 a-26 Ganga  Mean
puri
225.3 210.3  228.8
158.7 180.0 156.2
158.7 168.3 157.0
244.0 214.7 254.0
221.3 276.0 250.9
248.0 278.0 263.3
330.7 336.0 315.9
308.0 320.0 335.6
0.0 0.0 0.0
""""" 0.5 2206
S.Ed+ CD(0.05)
24.05 50.98
10.00 NS
30.03 NS
38.17 NS
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on 70 DAS. The interactions among the cultivars and treatments

were significant on 30 and 110 DAS in rabi 1987 (Fig.3).

4.1.7 Per cent Composition of C4 Weed DM on Total Weed DM

The differences in per cent composition of C4 weed DM on
30, 70 and 110 DAS due to the treatments were significant in rabi
1987 and 1988 (Taﬁle 24,25,26). Highest per cent composition of

C4 weed DM was found in T6 followed by oxyfluorfen and

g

pendimethalin. During early sfages the per cent composition of
C4 weed DM was more and gradually it decreased at later growth
stages. The herbicide treatments recorded lower per cent
composition of CL weed DM on 70 and 110 DAS. The differences in
per cent composition of C4 weed DM among the cultivars were
significant on 70 DAS in rabi 1987 and on 30 and 110 DAS in rabi

1988. The interactions among the cultivars and trecatments were

significant at all the stages except on 110 DAS in rabi 1988.
4.2 WEED CONTROL EFFICIENCY (WCE)

The differences in WCE found among diverse groundnut
cultivars on 70 DAS in various treatments were significant in
rabi 1987 and 1988 (Table 27). Among the herbicide treatments
pendimethalin and oxyfluorfen showed significantly higher WCE.
A1l the herbicide treatments (TZ’ T3, Tl’ T5 and TA) showed
significantly higher WCE in that order. The differences in WCE

found among the cultivars were significant. Cv. JL-24 plots

showed significantly higher.WCE in both the years. The interac-

o
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Table 24: Effect of herbicides and crop weed competition on per cent composition of c4
weed dry matter to total weed dry matter in diverse groundnut cuitivars
Rabi 1987 | Rabi 1988
.............................. [—emmmmmm e eiaeeccmeaas
Treatments 30 DAS | 30 DAS
------------------------------ I-_--.----..---.._---__---_--.._-..__
s K-3 JL-24  Ganga~  Mean } K-3 JL-24 Ganga-  Mean
puri | puri
g g S S R e e E e EE PP PP e
. I
Tf Alachlor 96.3 100.0 87.3 94.6 | 98.0 90.0 100.0 96.0
IR . :
Tf Pendimethalin 100.0 100.0 93.3"" 97.8 | 100.0 100.0 100.0 100.0
|
Ta:Oxyf1uorfen 100.0 100.0 100.0 100.0 | 100.0 100.0 100.0 100.0
|
T4:F1uch1ora1in 94.3 71.3 100.0 88.6 | 74.9 87.4 93.2 85.2
i
TS:Glyphosate 93.3 98.7 87.7 93.2 | 77.5 77.1 87.5 80.7
[
Tszc4 weeds 100.0 100.0 100.0 100.0 | 100.0 100.0 100.0 100.0
g |
Tf c3 weeds 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
| .
Tazc3 + C4 weeds 96.7 90.0 91.0 92.6 | 90.6 87.0 83.0 86.9
' |
T9: Weed free 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
|
b T e bt R e L L el
Hean 75.6 73.3 73.3 ] 71.2 71.3 73.7
......................................................... I__-___-___--_-_--_-.._-----_..--_
Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05)
analysis
Main treatment 2.49 5.30 5.12 10.84
Sub treatment 1.73 NS 1.13 2.29
interaction A: - 5.18 10.52 3.39 6.88
Interact ion 8: 4.63 9.51 7.49 15.73
Note: A = Two sub means at same level main

B = Two main means at same or different levels sub.

NS = Not significant
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Table 25: Effect of herbicides and crop weed competition on per cent composition of (:4

weed dry matter to total weed dry matter in diverse groundnut cultivars

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

Rabi 1988

. Treatments ) 70 DAS

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

]
I
I
I
|
- puri |- puri
LT Tpupupmyup e LT T TR —
I
T.: Alachlor 63.0 63.0 59.5 _.61.8 | 35.5 80.8 55.0 57.1
1 = I
TZ: Pendimethalin 98.0 84.0 "86.5 89.5 | 86.5 93.1 85.0 88.2
I
T3: Oxyfluorfen 100.0 89.5 100.0 96.5 | 98.5 87.0 95.0 93.5
: I
T4: Fluchloralin 61.0 -27.5 77.5 55.3 | 36.5 68.3 40.9 48.6
I
TS: Glyphosate ©24.0 42.5 48.5 38.3 | 58.5 41.5 54.1 51.4
J
TS: c4 weeds - 100.0 100.0 100.0 100.0 |100.0 100.0 100.0 100.0
I
T7:C3 weeds 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
J
T8: c3 + C4 weeds 59.0 76.0 69.5 68.2 | 77.2 57.8 53.0 62.7
O
T9: Weed free 0.0 0.0 0.0 0.0 ] 0.0 0.0 0.0 0.0
I
......................................................... l____-..__-_-_-----____-_--_-.._-
Mean 56.1 53.6 60.2 | 54.7 58.7 53.7
......................................................... |...._---_-_--.._--_-.._-_-_---___-
Results of statistical S.Ed+  €D(0.05) " S.Ed+ €D(0.05)
analysis v
Main treatment - 4.23 8.53 3.58 7.59
Sub treatment . Iﬁ48 3.00 2.86 NS
Interaction A: 4.44 9.01 8.58 17.42
Interaction B: 6.52 13.16 7.08 14.51

Note: A = Two sub means at same level main

B = Two main means at same or different levels sub.

NS

Not significant

B



eed dry matter to total weed dry matter in diverse groundnut cultivars
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Effect ' of herbicides and crop weed competition on per cent composition of C4

L T e e L E . . - = -

Table 26:
Treatments
T.: Alachlor

T.: Pendimethalin
T.: Oxyfluorfen
T.: Fluchloralin
T : Glyphosate

T : C4 weeds
T.: C3 weeds
T : C3 + C4 weeds

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A = Two sub means

Rabi 1987
110 DAS
K~3 JL-24 Ganga-
puri
51.0 41.7 9.3

90.3 73.7 52.3"

72.7 80.3 92.3

40.0 29.7 50.7

12.3 4.7 10.0
100.0 100.0 100.0
0.0 0.0 0.0

10.84
3.68
- 11.05

16.60

at same level main

I
!
I
I
Mean | K-3
I
I
I
3.0 | T41
. |
72.1 | 53.0
I
81.8 | 80.0
|
40,1 | 7.9
|
9.0 | 15.5
I
100.0 |100.0
|
0.0 4 0.0
I
59.4 | 25.4
1
0.0 | 0.0
!
I
| 32.9
|
CD(0.05)
21.80
NS
22.42
33.51

B = Two main means at same or different levels sub.

RS = Not significant

Rabi 1988
110 DAS
JL-24  Ganga-

puri
10.9 27.0
74.5 81.0
74.5 75.0
42.0 26.5
26.0 25.5

100.0 100.0

25.5 46.4

3.86

3.39

10.19

69.5

76.5°

25.5

22.3

100.0

32.4

CD(0.05)

8.20

6.89

NS

NS
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Table 27: Effect of herbicides and crop weed competition on weed control efficiency (%)

Rabi 1987 [ Rabi 1988
I

Treatments 70 DAS | 70 DAS
I

K-3 JL-24 Ganga-  Mean

|
puri | puri
S ‘--------_-_-----------_ .......
|
T]: Alachior * 64.5 65.7 59.5 63.2 | 46.2 59.8 52.7 52.9
’ I
TZ: Pendimethalin 83.9 81.9 73.2/, ~79.7 | 66.8 63.3 61.2 63.8
o I
T3: Oxyfluorfen 67.1 73.8 62.2 67.7 | 62.5 65.6 60.3 62.8
) |
T4: Fluchloralin : 48.9 45.6 49 .7 48.1 | 42.3 43.3 41.5 42.4
' {
Ts: Glyphosate 58.9 54.2 62.7 58.6 | 49.0 56.4 45.5 50.3
~4 |
TG: C4 weeds 15.8  15.1 5.4 12.1 ] 17.9 19.8 24 .1 20.6
|
T7: C3 weeds ' ©20.4 32.1 23.7 25.4 | 24.5 29.5 27.0 27.0
I
TB: CJ + C4 weeds 0.0 0.0 0.0 0.0 ] 0.0 0.0 0.0 0.0
I
Tg: Weed free 100.0 100.0 100.0 100.0 |100.0 100.0 100.0 100.0
|
......................................................... [ == mmmmm e m e
Nean 51.1 52.0 48.5 | 45.5 48.6 45.8
......................................................... e
Results of statistical S.Ed+ €D(0.05) S.Ed+ €D(0.05)
analysis
Main treatment 3.88 7.82 2.12 4.50
Sub treatment ’ 1.09 2.21 1.28 2.61
Interaction A: ] e 3.27 6.64 ' 3.85 NS
Interaction B¢ ’ 5.81 11.72 3.74 NS

Note: A = Two sub means at same level main

Two main means at same or different levels sub.

o
u

NS = Not significant
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tions among the cultivars and treatments were significant only in

rabi 1987.

4.3 PER CENT NITROGEN, PHOSPHORUS AND POTASSIUM CONTENT IN

COMPETING C

4

AND C3 WEEDS

Among thé competing C4 weeds the per cent N, P and K was
highest im Amaranthus viridis in rabi 1987 and 1988 (Table 28).
Among the competing C3 weeds per. cent N, P and K was highest in
Digera arvensis, Celosia argentea and Parthenium hysterophorus

respectively in both the years.

4.4 NITROGEN, PHOSPHORUS AND POTASSIUM UPTAKE BY COMPETING

WEEDS

The differences in NPK uptake of weeds on 70 DAS in
various treatments were significant in rabi 1987 and 1988 (Table
29,30,31). The weedy controls showed significantly higher NPK

uptake and it was highest in T8. All the herbicide treatments

significantly reduced NPK uptake by weeds and it was lowest with
pendimethalin followed by oxyfluorfen. The differences in NPK

uptake by weeds found among the cultivars were significant. The

NPK uptake by weeds was higher in Cv. K-3 plots than Gangapuri and

JL-24. The interactions among the cultivars and treatments were

not significant.

4.5 CO2 ASSTMITATION RATE IN WEEDS

weeds showed higher CO, assimilation rate

In general, C 2

4

(Table 32) than C3 weeds. In C, weeds higher CO, assimilation

39
9
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Table 28: Per cent Nitrogen, Phosphorus and Potassium in competing C4 and C3

weeds
Rabi 1987 (70 DAS) Rabi 1988 (70 DAS)
Competing weeds  =--=-------ecccccc-cccmanan B R et et
Nitrogen Phosphorus Potassium Nitrogen Phosphorus Potassium
(%) (%) (%) (%) (%) (%)
(. weeds
4 -
Cyperus rotundus 2.16 0.37 2.26 2.25 0.40 2.12
Cynodon dactylon 2.12 0.31 - 1.91 2.21 0.30 1.81
Dactyloctenium 1.89 0.41 2.34 1.73 0.45 2.58
aegyptium
Digitaria sanguinalis 1.83 0.39 2.49 1.79 0.37 | 2.41
Euphorbia hirta 3.15 0.39 ) 2.21 3.0 0.30 2.65
Amaranthus viridis 3.16 0.47 3.31 3.35 0.54 3.43
Portulaca oleracea 2.17 0.42 1.70 2.72 0.33 1.78
(. weeds
3
Lagasca mollis 2.65 0.44 2.69 2.4 0.51 2.42
Parthenium ©2.73 0.48 - 4.42 2.4 0.56 3.83
hysterophorus
Ccimum canum 2.86 0.53 2.13 2.7 0.56 2.10
Commelina benghalensis 1.82 0.26 _ 2.73 2.12 0.56 2.65
Trichodesma indicum 2.62 0.30 3.00 2.71 0.35 3.18
felosia argentea 2.61 0.54 4.12 2.74 0.57 3.61
Argemone mexicana 2.65 0.41 ) 3.56 2.21 0.47 3.1¢C
Digera arvensis 3.15 0.36 4.05 3.30 0.37 3.74
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Table 29: Effect of herbicides and crop weed éompetition'on nitrogen uptake by weeds (kg

-1
ha ') in diverse groundnut cultivars

Treatments

T.: Alachlor

T,: Pendimethalin
1,: Oxyfluorfen

T : Fluchloralin
T : Glyphosate

T : C4 weeds
T.: C3 weeds
T : c3 + C4 weeds

T: Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

interaction B:

Note: A = Two sub means

[}
H

NS = Not significant

18.6

26.7

25.4

39.3

38.1

50.5

S.Ed+ CD(0.05)

2.74

2.41

NS

Rabi 1987 | Rabi 1988
.............................. |--_-----_......---_____-____-----
70 DAS | 70 DAS
ittt bbb ittt [=-==mmmmemem e e

K-3 JL-24 Ganga- Mean | K-3 JL-24 Ganga-
puri | puri
| et m M mmm e m e e e e ————,———-——-
!
23.0 20.9 22.4 22.1 | 28. 20.4 24.3
P
9.8 10.5 13.9-° 11.4 | 16. 18.5 19.1
: I
18.5 15.2 19.7 17.8 | 18. 17.0 20.0
| .
33.5 33.3 28.2 31.7 | 30. 20.5 29.2
|
26.8 27.9 21.4 25.4. | 26. 22.3 27.1
. B !
51.8 48.9 48.9 49.8 | 41. 39.5 36.8
|
54.6 43.9 44.7 47.8 | 40. 36.7 37.2
I
64.9 60.6 55.3 60.3 | 52. 50.2 45.8
|
0.0 0.0 0.0 0.0 | O. 0.0 0.0
|
l ..............................
31.4 29.0 28.3 | 28. 25.0 26.9
| ..............................
 S.Ed+  D(0.05)
2.61 5.53 1.29
1.33 2.70 1.18
e 3.99 NS 3.56
4.35 NS 2.75

at same level main

Two main means at same or different levels sub.

NS



Table 30: Effect of herbicides and crop weed Eompetition on phosphorus uptake by weeds

-1
(kg ha ') in diverse groundnut cultivars

Treatments . 70 DAS

|
I
I
|
I
puri |
......................................................... I
. I
If Alachlor 3.80 3.44 3.69 3.64 |
o
Tf Pendimethalin 1.63 1.74 2.32 . 1.89 |
I
T3:0xyf1uorfen 3.35 2.49 3.28 3.04 |
I
T4:F1uchloralin . 5.48 5.46 4.59 5.18 |
. |
Ts:Glyphosate 4.39 4.59 3.39 4.12 |
- |
16: c4 weeds 8.58 8.09 8.26 8.31 |
. |
T7:C3 weeds 8.74 6.96 7.09 7.59 |
{
T8:C3 + C4 weeds 10.71 10.33 9.11 10.05 |
I
Tg: Weed free 0.00 0.00 0.00 0.00 |
I
......................................................... |
Hean 5.19 4.79 4.63 |
......................................................... |
Results of statistical S.Ed+ CbD(0.05
analysis
Main treatment 0.43 0.90
Sub treatment 0.22 0.44
Interaction A: . 0.65 NS
Interaction B: 0.71 NS

Note: A = Two sub means at same level main
B = Two main means at same or different levels sub.

NS = Not significant

102
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Rabi 1988
O oms
3 24 Gange-  Mean
puri
4.84 3.48 4.16 4.18
2.63 2.88 3.07 2.86
2.95 2.66 3.12 2.91
5.19 3.52 4.99 4.57
4.55 3.79 4.64 4.33
6.49 6.16 5.73 6.13
7.58 6.86 6.96 7.13
8.97 8.50 8.21 8.56
0.00 0.00 0.00 0.00
ws oan ese
) S.Ed+  €D(0.05)
0.22 0.47
0.20 0.41
0.61 NS
0.47 NS
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Table 31: Effect of herbicides and crop weed competition on potassium uptake by weeds
(kg ha-]) in diverse groundnut cultivars
Rabi 1987 | Rabi 1988
---,---~--‘-,-----------,-----_--,--| -------------------------------
Treatments 70 DAS | 70 DAS
e emcmea e | ==~ cmmmcemeam e
K-3 JL-24  Ganga- ~ Mean | K-3 JL-24 Ganga-  Mean
puri | puri
......................................................... I---..--_-..--..----....---..--__.._--..
I
T]: Alachlor ~27.00 24.40 26.20 25.90 | 31.10 22.20 26.40 26.60
| .
TZ: Pendimethalin 10.30 11.00 14.60 11.90 | 16.60 18.20 19.40 18.10
|
Ts: Oxyfluorfen 21.30 15.50 18. 20 18.30 | 18.40 16.80 19.70  18.30
I
T4: Fluchloralin 38.90 38.70 32.40 36.70 | 32.90 22.60 31.90 29.10
|
TS: Glyphosate 31.10 32.50 24.60 29.40 | 29.00 24.20 29.60 27.60
. I
T&: c4 weeds 54.20 537.10 51.90 52.40 | 41.50 38.90 36.10 38.90
I
T): c3 weeds 69.40 55.40 56.50 60.40 | 47.60 42.60 42.60 44.30
I
Ta: c3 + (:4 weeds 75.90 71.10 64.60 70.60 | 57.20 53.80 53.10 54.70
I
Tg: Weed free 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
!
......................................................... I_-_--.._---__--.._--_--__----__..-
Hean 36.50 33.30 32.10 ] 30.50 26.60 28.80
.......................................................... |..-__---__--__--_--__-_-~---__--
Results of statistical S.Ed+ CD(0.05) S.Ed+ €D(0.05)
nalysis '
Main treatment 2.96 6.29 1.31 2.78
Sub treatment 1.59 3.23 1.22 2.48
Interaction A: . 4.77 NS 3.66 NS
interactfon B: 5.02 NS 2.81 NS

Xote: A

NS

"

Two sub means

Two main means at same or different levels sub.

Not significant

at same level main



104
. N oY

Table 32: Mean CO, assimilation rate (140 cpm g—l leaf DM hr—1x103)

+

2

and number of stomata xmn—2 in dominant weeds and

groundnut cultivars (70 DAS) Rabi 1988

Weed species - - C0, assimilation Numbef of_2
\ rate stomata mm

C4 weeds

1. Cyperus rotundus 72.60 369
2. Cynodon dactylon . 81.72 462
3. Dactyloctenium aegyptium 197.90 328
4, Digitaria sanguinalis 144.70 382
.5. Amaranthus viridis 93.00 295
6. Euphorbia hirta \ - 57.60 418
C3 weeds

l. Parthenium hysterophorus 65.52 306
2. Lagasca mollis 47.60 302
J. Ocimum canum 40.90 357
4. Celosia argentea 28.90 392
5. Digera arvensis : 25.80 265

Groundnut cultivars
1. K-3 25.13 283
2. JL-24 v 32.17- 270

3. Gangapuri 38.79 272




rates were observed in Dactyloctenium aegyptium and Digitaria
sanguinalis. Among C3 weeds Parthenium hysterophorus and Lagasca

mollis showed higher rates of CO2 assimilation. In general

dominant C4— and C3 weeds showed higher CO2 assimilation rates

than groundnut cultivars.

4.6 NUMBER OF STOMATA m 2 IN WEEDS

Among C4 weeds higher stomatal number was recorded in

Cynodon dactylon and Euphorbia hirta (Table 32).  Among C3 weeds

Celosia argentea and Ocimum canum showed higher stomatal number.

0y 105

In most of the dominant C., and C, weeds the stomatal number was

3 4

higher than in groundnut cultivars.

4.7 WEED GROWTH RATE (WGR)

The differences in WGR on 50, 70 and 90 DAS due to
treatments in rabi 1987 and 1988 were calculated. Maximum WGR
was found on 70 DAS in rabi 1987 and on 90 DAS in rabi 1988
(Table 33). Tes T, and Tg treatments showed higher WGR. All the
herbicide  treatments lowered WGR and it was least with
pmﬂimethalin followed by oxyfluorfen at all the stages. During

30 and 70 DAS in both the years WGR was more in cv K-3 plots than

in JL-24 and Gangapuri.

——rrm

4.8 CALCULATED LEAF AREA INDEX (LAI) OF WEEDS

The differences in LAI of weeds were calculated on 50
and 90 DAS in rabi 1987 and 1988 (Table 33). Maximum weed TLAI

was found on 90 DAS in both the years. T6’ T7 and T8 treatments
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showed higher LAI and it was highest in T8. All the herbicide
treatments showed lower weed LAI and it was least with
pendimethalin followed by oxyfluorfen. Weed LAI was more in cv

K-3 plots than in Gangapuri and JL-24.
4.9 RATIO OF WEED LAI TO CROP IAI

The differences in ratio of weed LAI to crop ILAT on 50

and 90 DAS due to the treatments in rabi 1987 and 1988 were

-

calculated (Table 33). T6’ ,T;’and T8 treatments showed higher
values and it was highest in T8. All the herbicide treatments
showed lower values and it was lowest with pendimethalin followed

by oxyfluorfen. The values were more in cv K-3 plots than in

Gangapuri and JL-24.
4.10 PHYTOTOXICITY SCORING

Among the pre-emergence herbicides, oxyfluorfen showed
more phytotoxicity in early growth stages (Table 34). It reduced
the height of crop and induced slight discolouration of leaves
followed by pendimethalin which caused lesser phytotoxicity.
Whereas, alachlor and fluchloralin were less phytotoxic in early
stages. These phytotoxic effects were not prolonged and
disappeared by 30 DAS;JM Among the cultivars K-3 showed slightly
higher phytofoxic effect than JL-24 and Gangapuri. Post
emergence application of glyphosate caused higher phytotoxicity.
Herbicides neither affected germination nor caused any mortality

of crop.



Table 34: Phytotoxicity scoring

Mean phytotoxicity scoring

10 days after 30 DAS
Herbicide treatments crop emergence
Rabi

. 1987 1988 1987 1988
k-3 -
1. Alachlor 1.5 kg a.i./ha 0.40 0.50 0.0 .0
2. Pendimethalin 1.5 kg a.i./ha 0.66 AO.66 0.0 .0
3. Oxyfluorfen 0.25 kg a.i./ha 1.00 1.00 0.0 .0
4. Fluchloralin 1.5 kg é.i./ha 0.33 0.33 0.0 .0
5. Glyphosate i.S kg a.i./ha o - 1.70 .75
J-24
1. Alachlor 1.5 kg a.i./ha 0.33 .0.33 0.0 ). 0
2. Pendimethalin 1.5 kg a.i./ha  0.50 0.33 0.0 .0
3. Oxyfluorfen 0.25 kg a.i./ha 0.66 0.66 0.0 .0
4. Fluchloralin 1.5 kg a.i./ha 0.33 0.33 0.0 .0
§. Glyphosate 1;5 kg a.i./ha - - 1.50 .60
Gangapuri
I. Alachlor 1.5 kg a.i./Ha 0.33 0.33 0.0 .0
2. Pendimethalin 1.5 kg a.i./ha 0.33 0.33 0.0 .0
3. Oxyfluorfen 0.25'kg a.i./ha 0.66 0.66 0.0 .0
4. Fluchloralin 1.5 kg a;i./ha 0.33 0.33 0.0 .0
5. Glyphosate 1.5 kg a.i./ha -~ -~ 1.50 .50




4.11 PLANT HEIGHT

The differences in plant height of diverse
grouqdﬁut cultivars on 70 DAS due to the treatments were
significant in rabi 1987 and 1988 (Table 35). Ter T and T8
treatments showed significantly higher plant height than weed
free treatment. All the herbicide treatments showed lesser plant
height and it was lowest with glyphosate. The differences in
plant height among the cultivars were significant. Cvs.
Gangapuri and JL-24 attained sigh;ficantly higher plant height

than K-3. The interactions among the cultivars and treatments

were significant.
4.12 TOTAL NUMBER OF BRANCHES

The differences in total number of branches of diverse
groundnut cultivars on 70 DAS due to the treatments were
significant in rabi 1987 and 1988 (Table 36). The crop plants in
weed free treatment showed highest total number of branches
followed by pendimethalin and oxyfluorfen which were on par with
each other. Whereas, T6’ T7 and T8 treatments showed
significantly less number of branches. All the herbicide
treatments significantly improved branching except glyphosate.
The differences in number, of branches among the cultivars were
significant. Cv. K-3 showed significantly higher total number of

branchés‘ than JL-24 and Gangapuri. The interactions among . the

cultivars and treatments were significant.

o039
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Table 35: Effect of herbicides and crop weed competition on plant height {cm) of diverse

groundnut cultivars

- o o m - = S8 P S = o o e e R 4 G5 o e e e N A e 4 e e = O e A .

Rabi 1987 Rabi 1988

- - n . | n - = . - - - - -

|
I
K-3 JL-24 Ganga- Mean | K-3 JL-24  Ganga- Mean
I
|

puri puri
|
T‘: Alachlor t 13.1 17.8 15.6 15.5 | 11.6 12.0 15.2 12.9
I
TZ: Pendimethalin 13.9 15.6 21.9 17.1 | 1.0 13.5 18.1 14.2
T
T3: Oxyfluorfen 13.1 15.9 20.8 16.6 } 11.8 14.8 17.0 14.6
!
T4: Fluchloralin 13.4 17.9 21.6 17.6 | 121 13.1 17.5 14.2
|
TS: Glyphosate ’ 12.4 14.6 12.1 13.0 | 1.3 12.5 13.8 12.5
|
T6: C4 weeds 17.9 211 22.8 20.6 | 13.6 17.5 18.6 16.6
' I
T7: C3 weeds 15.7 22.9 19.8 19.5 | 12.8 18.1 20.5 17.2
|
Tat C3 + C4 weeds 21.4 22.4 24.5 22.8 | 12.6 17.8 19.1 16.5
|
T9: Weed free 12.5 15.1 18.7 15.4 | 10.8 11.6 14.8 12.4
|
......................................................... | somcmcmemcetccmcmc e nnceeo
Mean 14.8 18.1 19.8 | 1.9 4.6 17.2
--------------------------------------------------------- | g i g
Results of statistical S.Eqi €D(0.05) S.Ed+ CD(0.05)
analysis :
Main treatment e 0.89 1.9 0.89 1.88
Sub treatment 0.42 0.85 0.25 0.5
[nteraction A: ] 1.26 2.56 0.75 1.53
Interaction 8: 1.47 3.03 1.33 2.77

Note: A = Two sub means at same level main.

Two main means at same or different levels sub.

w
"

NS

Not significant
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Table 36: Effect of herbicides and crop weed competition on total number of branches

-1
(number plant ) of diverse groundnut cultivars

o = e - 9= = R Y - = P B e T A e P = e e W = Y e R = -

Rabi 1987 .

B e T R Y i e R L L L L T

K~3 JL-24  Ganga- Mean

|
|
I
|
I
puri | puri
Se e oo N
: I
T1: Alachlor 9.90 7.6 5.8 7.7 1 9.5 5.5 5.2 6.8
|
TZ: Pendimethalin 13.0 7.8 6.3 9.0 ] 9.0 6.0 5.5 6.8
: |
T3: Ox yf tuorfen 12.5 7.8 6.4 8.9 ] 9.5 6.5 5.8 7.3
. |
T4: Fluchloralin 10.8 6.0 5.4 7.4 | 9.2 6.5 5.6 7.1
'I
15: Glyphosate ' 9.2 6.0 6.9 7.4 | 7.3 5.0 4.8 5.7
|
TG: c4 weeds 8.1 5.3 5.4 6.2 | 7.0 5.0 5.0 5.7
|
T7: C3 weeds 7.3 5.2 4.9 5.8 | 6.5 4.9 5.0 5.5
|
TB: C3 + C4 weeds 8.1 5.4 4.7 . 6.1 | 6.8 5.4 4.7 5.7
|
Tg: Weed free’ 13.3 9.1 6.9 9.8 | 10.5 7.5 7.0 8.4
|
......................................................... '------_------_-----------_-_-_
Mean 10.3 6.7 5.8 | 8.4 5.8 5.4
......................................................... I-------..---------_------------
Results of statistical S.Ed+ CD(0.05) ’ S.Ed+ €D(0.05)
analysis
Hain treatment 0.47 1.01 0.36 0.76
e
Sub treatment 0.27 0.54 0.14 0.27
[nteraction A: : 0.80 1.63 .41 0.82
Interaction B: . 0.82 1.68 0.56 1.16
Rote: A = Two sub means at same level main.

(o]
"

Two main means at same or different levels sub.

NS Not significant
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4.13 NUMBER OF NODULES PLANT 1

The differences in nodule number found in diverse
groundnut cultivars on 70 DAS due to the treatments were
significant in rabi i987 and 1988 (Table 37). The weed free
treatment showed highest root nodule number. T6’ T7 and T8
treatments showgd'lower nodule number. Except glyphosate all
herbicide treatments significantly improved nodule number. Among
the cvs, K-3 was significantly sugerior over JL-24 and Gangapuri.

The interactions among the cultivars and treatments were also

significant.
4.14 TOTAL DRY MATTER (TDM)

The differences in TDM of diverse groundnut cultivars on
30, 70 and 110 DAS due to the treatments were significant in rabi
1987 and 1988 (Table 38,39,40). Highest TDM was found in weed
free treatment.‘ T6’ T7 and T8 treatments showed significantly
lower TDM. Among the herbicides TZ’ T3, Tl and T4 significantly
improved TDM in that order on 70 and 110 DAS except glyphosate
which showed 1less TDM. = The differences in TDM among the
cultivars were significant. Cvs. JL-24 and Gangapuri showed
significantly higher TDM.than K-3. The interactions among the

cultivars and treatments on 30, 70 and 110 DAS were significant

in both the years except on 30 DAS in rabi 1987 (Fig.4).

4.15 LEAF DRY MATTER

The differences in leaf DM of diverse groundnut

cultivars on 30, 70 and 110 DAS due to the treatments were
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Table 37: Effect of herbicides and crop weed competition on number of nodules (plant )

of diverse groundnut cultivars

Treatments

T.: Alachlor

T.: Pendimetha

1in

T : Oxyfluorfen

T : Fluchlorail
T : Glyphosate

TG: C4 weeds

T.: C eds
3 we

T:C

g 3t

T : Weed free

in

weeds

Results of statistical

analysis

Main treatment
Sub treatment
Interaction A:
Interaction B:
Note: A = Two
Two

NS = Not

sub means

66.0

68.5

48.5

Rabi 1987
70 DAS.
JLr24  Ganga-
puri
65.2 64.0
63.2 62.7
62.3 '61.2
68.5 60.0
54.2 49.4
§2.0 43.4
59.0 46.2
56.0 45.2
72,1 65.2
61.4 55.2
S.Eq:
3.19
1.36
4,08
5.10

at same level main.

€D(0.05)

8.28

10.57

mafin means at same or different levels sub.

significant

Rabi 1988

| ..............................

70 DAS

3 26 Gange-  Mean
puri

40.4 35.1 40.6

43.6 36.2 40.8

43.2 39.9 42.6

42.0 33.5 38.3

37.0 25.6 31.9

-28.5 32.1 30.4

28.7 24.8 29.3

241 29.6 28.6

42.0 39.8 43.3

""""" w5 29

S.EQi €D(0.05)

2.43 5.14

0.93 1.89

2.79 5.66

3.79 7.87
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Table 38: Effect of herbicides and crop weed competition on total dry matter (g m ) of

diverse groundnut cultivars

- - = = Y - = = 4y = Y o D 0 e N " e R R S U e v = e e e S e e D -

Rabi 1987 | Rabi 1988
I

Treatments 30 DAS

P e e e . T I L R P A

!
I
K-3 JL-24  Ganga- Mean { K-3 JL-24 Ganga- Mean
I
|

. puri puri
...... ‘_---__-__ - cm——a-
T1: Alachlor 25.7 43.1 P 34..73 35.7 | 17.6 19.9 19.9 19.1
T,: Pendimethalin 26.3  34.5 .28.3  29.7 } 21.3 19.6 17.2 19.4
T3: Oxyfluorfen 25.7 42.8 34.9 34.5 : 13.9 17.6 19.9 17.2
T4: Fluchloralin : 3z 37.3 32.6 33,§ : 20.7 13.7 -21.3 18.5
T.: Glyphosate 19.8 7.2 20.7 22.6 : 14.8 21.6 22.9 19.8
TS: C4 weeds 18.9 28.5 27.2 24.9 : 15.4 20.5 16.3 17.4
T7: 63 weeds 28.4 30.1 24.8 27.8 : 18.8 17.0 17.9 17.9
T8: C3 + C4 weeds ' 19.8 30.9 22.6 24.5 : 17.9 21.6 18.9 19.5
Tg: Weed free 36.6 45.8 43.3 41.9 : 25.3 30.9 28.2 28.2

|
......................................................... Sy
Mean 26.4 35.6 29.9 | 18.4 20.3 20.3
......................................................... [==wmmmecmmcemcmecmmmem———aeean
Results of statistical S.Ed+  €D(0.05) S.Ed+  €D(0.05)
analysis o
Main treatment 1.39 2.95 0.62 1.32
Sub treatment 1.02 2.07 0.41 -0.83
Interaction A: 3.06 NS 1.22 2.48
Interact ion B: o 2.64 NS 1.13 2.32
Note: A'= Two sub means at same level main.

B = Two main means at same or different levels sub.

NS = Not significant
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Table 39: Effect of herbicides and crop weed competition on total dry matter (gm ) of

diverse groundnut cultivars

Treatments

T,: Alachlor

T.: Pendimethalin
T.: Oxyfluorfen

T : Fluchloralin
T : Glyphosate

T : C4 weeds
T,: C3 weeds
weeds

: C
T C3 + s

T : Weed free

Results of statistical
analysis

Main treatment

Sub treatment

Interaction A:

Interact ion B:

Note: A

TWo sub means

234.
294.
277.
7.
143,
203.
136.

195.

o

Rabi 1987

JL-24
puri

250.3- 290.1

300.5  384.6
298.8  333.9
263.2  252.5
198.3  245.0

219.8 226.4

158.5

156-.0

398.2

18.09

20.95

at same level main.

Ganga-

326.4

247.7

303.5

195.5
216.5
150.3
166.0

374.7 j271.2

CD{0-.05)

27 .23
12.23
36.70.

43.33

B = Two main means at same or different levels sub.

NS = Not significant

Rabi 1988

Ganga-
puri

193.4 187.8
233

234.2 .212.8
182.2 170.7
159.1 101.6
174.9 158.9
129.2 141.5

172.1 153.9

2.83

8.50

8.82

-

Mean

189.9
220.9
220.2
175..9
126.4
166.9
135.7
155.6

297.5

CD(0.05)

11.00
5.7%
17.24

18.19



i 116
\\

Table 40: Effect of herbicides and crop weed competition on total dry matter (gm ) of

! diverse groundnut cultivars

- . - . . e n e = T e A e et e e T R e e S W TR e eR e A e e T e P SR e A e S 4 S P M e e M Gw T e e

Rabi 1987 . | Rabi 1988
.............................. P R
Treatments 110 DAS | 110 DAS
- o o8 At > > D o . - - | ..............................
h K-3 JL-24  Ganga-  Mean | K-3 JL-24  Ganga-  Mean
puri | puri
......................................................... l..-_-.._--_--_-_-----_--_-_--_--
!
T1: Alachlor 376.3 476..2 472.9 441.8 |286.3 404.3 416.0 368.9
. ’ l )
TZ: Pendimethalin 556.1 619.4  689.3 621.6 |358.0 §06.3 509.7 458.0
. ' |
T3: Oxyfluorfen 6582.7 572.8 669.3 631.6 |349.7 478.0 493.0 440.2
[
T4: Fluchloralin 366.2 439.6 432.9 472.9 |299.7 365.0 376..0 346.9
. . |
Ts: Glyphosate 314.7 391.3  --442.9 382.9 }231.0 340.¢ 286.7 285.9
|
T6: C4 weeds 297.7 355.2 349.6 334.2 |253.0 303.0 313.¢  289.7
- |
T7: C3 weeds 241.4  279.8 302.4 274.5 }223.3 269.7 288.0 260.3
|
T8: c3 + c4 weeds 248.1 269.7 285.0 267.6 |208.3 251.0 291. ¢ 250.1
|
T9: Weed free 732.6 799.2 735.9 755.9 |535.3 731.0 682.7 649.7
|
......................................................... |--_--_----_...._-.._.._-_..-_--.._-_
Mean 420.6 467.0 486.7 |304.9 405.4 406.2
......................................................... |--_----_--_----..-----_---_---_
Results of statistical S.Ed+ CD{0.05) S.Ed+ CD{0.05)
analysis
Main treatment 10.43 22. 1N 9.18 19.48
Sub treatment 3.84 7.79 5.39 10.94
Interaction A: 11.52 .23.37 16.18 32.81
Interaction B: -16.18  33.63 16.00 32.94

Note: A = Two sub means at same level main.

Two main means at same or different levels sub.

(=~}
u

NS

Not significant
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significant in rabi 1987 and 1988 (Table 41,42,43). Highest leaf
DM was found in weed free treatment. The treatments containing
weeds showed significantly lower leaf DM. Among the herbicides
T2, T3, Tl and T4 significantly improved leaf DM in that order on
70 and 110 DAS except glyphosate which showed lower values. The
differences in leaf DM among the cultivars were significant at
all the stageshekcept on 70 DAS in rabi 1987. Cvs. JL-24 and
Gangapuri were significantly superior over K-3 on 30 DAS, whereas
on 70 and 110 DAS Gangapdri showed lower values. The
interactions among the cultivars and treatments were significant
in both the years except on 30 DAS in rabi 1987 and 110 DAS in

rabi 1988 (Fig.5 and 6).
4.16 LEAF ARFA INDEX (LAI)

The differences in ILAI of diverse groundnut cultivars on
30, 70 and 110 DAS due to the treatments were significant in rabi
1987 and 1988 (Table 44,45,46). Highest LAI was found in weed
free treatment at all thé stages followed by pendimethalin and
oxyfluorfen on 70 and 90 DAS. The treatments containing weeds
showed significantly lower LAIL. All the herbicide treatments
improved LAI except glyphosate. The differences in LAI among the
cultivars werefsignificaﬁf at all the stages except on 110 DAS in
rabi 1988. Cvs. JL-24 and Gangapuri showed significantly higher
[AI than K-3 on 30 DAS. However, on 110 DAS cv K-3 had
significantly higher LAI than Gangapuri. The interactions among
the cultivars and treatments were significant in both the years

except on 30 DAS in rabi 1987 and 110 DAS in rabi 1988 (Fig.7).

48
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Table 41: Effect of herbicides and crop weed competition on leaf dry matter (gm ) of

diverse groundnut cultivars

- Y " - = = T = n = = R P W ) e = = e = S A e 4 A e = Y = - -

K-3 JL-24 Ganga- Mean

|
puri | puri
T T LT T LT e Te AR [ U RS SR RS
. |
Tl: Alachlor 14.7 22.3~ 20.0 19.0 | 6.9 9.3 9.0 8.3
' |
TZ: Pendimethalin 14.7 19.3 14.7 . 16.3 | 10.3 8.7 7.3 8.7
’ . !
T3: Oxyfluorfen © 3.7 23.0 20.7 190 ] 6.3 8.0 9.3 8.0
|
T4: Fluchloralin 18.7 21.3 17.3 18.9 | 9.0 5.7 9.7 8.0
. l
Ts: Glyphosate 8.3 15.7 11.3 n.7 |1 7.3 10. 3 10.3 9.3
: I
TG: C4 weeds 10.3 16.0 160 4.0 | 6.3 8.7 7.0 7.3
I
T7: c3 weeds 13.9 13.7 2.7 13.3{ 8.7 7.7 8.3 8.3
l
TS: c3 + C4 weeds 10.3 14.3 12.3 12.3 | 8.0 11.0 9.3 9.3
|
Tg: Weed free 22.3 30.3 29.6 27.3 | 12.0 15.3 2.7 13.3
|
P, IR e P L R PR
Hean 13.9 19.7 17.3 { 8.3 9.3 9.3
......................................................... [ L L L L T L PP LR
Results of statistical S.Ed+  €D(0.05) S.Ed+  CD{0.05)
analysis
Main treatment 1.13 2.33 0.38 0.80
Sub treatment ——— 0.77 1.53 0.24 0.47
Interaction A: 2.26 NS 0.71 1.43
Interact ion B: . S 2.07 NS 0.68 1.40
Note: A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS = Not significant
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Table ,42: Effect of herbicides and crop weed competition on leaf dry matter (¢ m ) of

diverse groundnut cultivars

. Treatments

o . " a o = -

T : Alachlor

T : Pendimethalin
T.: Oxyfluorfen

T : Fluchloralin
T_: Glyphosate

T : C, weeds

T, : C3 weeds

T : C3 + C4 weeds

T : Weed free

Results of statistical
analysis

Main treatment
Sub treatment
Interaction A}

Interaction B:

Note: A = Two sub means

=
"

NS

Not significant

- = - -

116.6

126.2

140.2

100.9

Rabi 1987

JL-24 Ganga-
puri

- 122.5. ~7123.2

134.2 147.5

129.5 17.9

2.9 95.9
92.6 103.9
79.6 94.9
58.9 73.3
70.3 67.9

163.5 156.2

3.99

2.23

6.69

at same level main.

Rabi

1988

R L T

- - e v -

JL-24

Ganga-
puri

Mean

90.9

99.6

99.5

77.3

66.6

71.6

52.6

70.3

144.9

84.2

70.9

39.6

73.9

53.3

69.6

54.3

62.9

|
I
{
I
Mean | K-3
!
|
I
120.9 | 77.9
!
135.9 |107.56
I
129.2 |106.2
|
103.2 | 73.3
I
88.9 | 53.6
I
89.2 | 71.3
|
66.3 | 58.3
|
74.3 | 59.6
|
158.2 |125.9
I
I
| 81.6
!
CD{0-.05)
8.33
NS
13.55
14.12

Two main means at same or different levels sub.

S.Ed+

2.53
1.69
5.13

4.63

cD{(0.05)

5.36

10.39

9.52
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Table- 43: Effect of herbicides and crop weed competition on leaf dry matter (g m ) of

diverse .groundnut cultivars

T.: Alachlor

T.: Pendimethalin

T.: Oxyfluorfen

T : Fluchloralin h
T_: Glyphosate -

T : C4 weeds
weeds

T.: C
3

T:C, + C, weeds
3 4

T : Weed free

Results of statistical
analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A = Two sub means
B = Two
NS = Not significant

Mean

122.5

144.9

136.9

116.9

91.6

101.6

91.2

CD{0.05)

5.63

4.56

NS

Rabi 1987 . | Rabi 1988
T ows T T e T
s nrn semge meen | ks sieze  camge mean
puri | puri
| ...............................
|
106.2  1M1.2  64.9  94.2 | 119.9 128.2 120.2
208.1 150.8 111.2  156.8 : 144.5  154.2  136.2
213.8  116.2  110.9  146.9 : 134.2  143.9  132.9
98.9 86.3  59.3  81.3 : 9.2  118.9  112.9
104.2  67.3  46.3  72.6 : 90.9 104.9  78.6
105.9  75.6  35.9  72.5 : 102.2  107.2  94.9
51.3  34.6  32.0  39.3 : 87.2  98.2  88.6
69.3  60.3  29.6  52.9 : 78.9  92.9  86.3
236.1 174.5 130.5 180.2 : 213.1  238.4  216.1
I
2= m o e e mmmmee
132.5  97.2  68.9 | 121.2  131.9 118.%
I ...............................
S-Ed+  €D(0.05) S.Ed+
6.23 13.32 2.63
1.96  3.99 2.26
5.93  11.99 6.76
9.46 19.65 5.43

at same level main.

[

main means at same or different levels sub.

NS
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Table 44: Effect of herbicides and crop weed competition on leaf area index of diverse

groundnut cultivars

o o . > e e P oy - - - - - - - -

Rabi 1987 . Rabi 1988

------------------------------------------------------------

Treatments 30 DAS

K-3 JL-24  Ganga- Mean

------------------------------

K=-3 JL-24  Ganga- Mean

|
I
|
I
f
puri | puri
......................................................... T T T T T T,
I I
Tl: Alachlor 0.30 0.47 -~ 0.43 0.40 |- 0.4 0.17 . -0.16 0.16
[
Tz: Pendimethalin 0.28 0.42 0.35 0.35 | 0.19 0.16 0.14 0.17
|
T3: Oxyfluorfen 0.28 0.50 0.43 0.40 | 0.12 0.15 0.18 0.15
' |
T4: Fluchloralin 0.38 0.48 0.4 0.42 | 0.77. o.M 0.18 0.15
I
Ts: Glyphosate 0.13 0.34 0.27 0.26 | 0.14 0.19 0.20 0.18
. |
TG: c4 weeds 0.23 0.34 0.39 0.32 } 0.12 0.17 0.13 0.14
|
T7: C3 weeds 0.32 0.29 0.29 0.30 | 0.17 0.13 0.16 0.15
Ta: C3 + C4 weeds 0.26 0.34 0.32 0.31 | 0.15 0.21 0.18 0.18
J
T9: Weed free 0.42 -0.56 0.57 0.51 | 0.7 0.25 0.22 0.23
I
......................................................... ' o o - -~ -——— -
Mean 0.29 0.41 0.38 | 0.15 0.17 0.17
......................................................... P
Results of statistical S.Ed+ CD(0.05) . S.Eq:_ CD(0.05)
analysis
Main treatment o 0.022 0.050 0.007 0.015
Sub treatment . 0.015 0.031 0.005 0.0MN
Interaction A: ) 0.046 NS 0.016 0.032
Interaction B: 0.041 NS 0.013 0.027

Note: A = Two "sub means at same level main.

B Two main means at same or different levels sub.

NS = Not significant



Table

groundnut cultivars

Treatments

T.: Alachlor

T_: Pendimethalin

T_: Oxyfluorfen

T : Fluchloralin

T : Glyphosate

T : C_ weeds
4

weeds

T.: C
3

T:C_+¢C eeds
4 W

8 3

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A = Two
B = Two
NS = Not

sub means

significant

Rabi 1987
70 DAS
JL-24  Ganga-

puri
1.94.»° 1.89
2.19 2.43
2.04 2.10
1.87 B 1.71
1.58 1.69
1.39 1.62
1.05 1.29
1.29 1.16
2.35 2.42
1.75 1.81
S.Eq:
0..055
0.034
0.104
0.098

at same level main.
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45: Effect of herbicides and crop weed competition on leaf area index of diverse

I Rabi 1988
| ..............................
| 70 DAS
l ..............................
Mean | K-3 JL-24 Ganga- Mean
| puri
I ..............................
I
1.92 | 1.37 1.44 1.41 1.41
I
2.27 | 1.89 1.62 1.53 1.68
|-
2.1 | 1.81 1.66 1.46 1.64
I
1.71 | 1.33 1.39 1.23 1.32
I
1.49 | 1.01 1.18 0.72 0.97
I
1.56 | 1.34 1.22 1.16 1.24
I
1.17 | 1.07 0.93 0.97 0.99
I
1.30 | 1.13 1.31 1.03 1.16
I
2.35 1 2.0 2.1 1.86 1.99
I
S
| 1.44 1.43 1.26
[ ==mmmmmm o mmmmcmmmemmmm oo
€D{0.05) S.Ed+  CD{0.05)
0.117 0..037 0.079
0.068 0.028 -0.057
0.205 0.085 0.172
0.201 0.072 0.147

main means at same or different levels sub.



Table 46: Effect

groundnut cultivars

126

\2Y

of herbicides and crop weed competition on leaf area index of diverse

Rabi 1987 ] Rabi 1988
.............................. I Tl T T TSR
Treatments 110 DAS | 1710 DAS
.............................. | mmmmmm e e
K-3 JL-24  Ganga- Mean | K-3 JL-24  Ganga- Mean
puri | puri
...................... :_------..-----..-_..----..----.._--_..--, e U
{
T1: Alachlor 1.42 1.5 0.89 1.27 | 2.03 2.34 2.22 2.19
B {
TZ: Pendimethalin 2.44 2.41°7 1.4 2.09 | 2.45 2.73. 2.43 2.54
' |
T3: Oxyf luorfen 2.81 1.44 1.48 1.9 | 2.34 2.62 2.33 2.43
|
T4: Fluchloralin 1.48 1.31 1.07 . 1.28 | 2.10 2.12 2.02 2.09
!
TS: Glyphosate 1.40 1.04 0.72 1.05 | 1.66 1.98 1.47 1.70
!
T6: C4 weeds 1.28 V.22 0.57 1.02 | 1.9 2.02 1.72 1.88
!
T7: C3 weeds 0.72 0.52 0.61 0.62 | 1.73 2.01 1.67 1.80
|
TB: C3 + C4 weeds 0.90 1.03 0.55 0.83 | 1.55 1.83 1.56 1.65
|
Tg: Weed free 2.93 2.26 1.60 2.26 | 3.41 3.95 3.52 3.63
|
......................................................... | =memmmmmmmmte—cmcmmcaooaoan
Mean 1.71 1.41 0.99 | 2.13 2.4 2.10
......................................................... [ —memmmm oo m e mmm e aees
Results of statistical S.Ed+ CD{(0.05) S.Ed+ CD{0.05)
analysis
Main treatment 0.083 0.177. 0.319 0.680
Sub treatment 0.031 0.062 0.186 NS
Interaction A: —— 0.092 0.186 0.557 NS
Interaction B: 0.129 0.269 0.555 NS

Note: A = Two

w3z

K
)

sub means at same level main.

natin means at same or different levels sub.

~ XKet signific
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4.17 CROP GROWTH\ RATE (CGR) \7,%
The differences in CGR of diverse groundnut cultivars on
50, 70 apd on 90 DAS due to the treatments were significant in
rabi 1987 .and 1988 (Table 47,48,49). Highest CGR was found in
weed free treatment followed by oxyfluorfen and pendimethalin.
The treatments containing weeds showed significantly lower CGR.
All the herbi;ide treatments significantly increased CGR except
glyphosate on 50 and 70 DAS. The differences in CGR found among
the cultivars were significant. Cvs. JL-24 and Gangapuri showed
significantly higher CGR than K-3 on 50 and 90 DAS. The
interactions among the cultivars and treatments on 50, 70 and 90
DAS were significant-in both the years except on 90 DAS in rabi
1987. Cv. JL-24 showed the highest growth rate on 50 DAS
followed by least growth in K-3 in the early stages. Whereas, on

70 DAS Gangapuri showed the maximum CGR and on 90 DAS JL-24

(Fig.8 and 9).
4.18 RELATIVE GROWTH RATE (RGR)

The differences in RGR of diverse groundnut cultivars on
50, 70 and 90 DAS due to the tréatments were significant in rabi
1987 and 1988 (Table §9A51’52)‘ Highest RGR values were found. in
pendimethalin followed by oxyfluorfen and weed free treatment on
50 and 70 DAS. The treatments containing weeds showed lower RGR.
Herbicide treatments ‘iﬁproVed RGRAat .all the stages except
glyphosaté on 70 DAS. The differences in RGR found among the

cultivars were significant on 50 DAS in rabi 1988 and 70 DAS in



X

Table 47: Effect of herbicides and crop weed competition on crop growth rate

-1
d ) of diverse groundnut cultivars

- e v = Y > - e P A = e = o e = e S = e = 4 = T A e e e Y e - e

Treatments

T : Alachior

T : Pendimethalin
T_: Oxyfluorfen

T : Fluchloralin
T_: Glyphosate

T : C4 weeds
T7:.c3 weeds

T :C_+ C weeds
3 4

T : Weed free

Results. of statistical
analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

———— - - - - -

4.87

3.22

3.45

3.41

3.28

3.21

Rabi ?987.
50 DAS
JL-24  Ganga-

puri
5301“ 5722
6.54> 5.38
6.84 5.63
4.73 4.64
4.77 3.28
3.59 4.38
3.82 3.74.
3.25 3.58
8.18 7.33
5.19 4.80
S.Eq:

0.37
0.14

0.43
0.58

Note: A = Two sub means at same level] main.

5.78

4.20

3.82

3.79

3.61

CD{0-05)

0.29

0.86

8 = Two main means at same or different levels sub.

NS

Not significant

Rabi 1988

JL-24  Ganga-

puri
2.1 2.14
2.2¢ 2.73
3.33 2.89
2.61 1.66
1.86 1.14
1.88 2.09
1.84 2.03
1.71 1.76
4.71 4.47
2.48 2.32
S.Ed+
0.09
0.04
0.12
0.14
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0.25
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1able, 48: gffect of her\ncues and croP weed coupetition on croP grouth rate (g -4 )
€ diverse groundnut cu\tivars
rabi 1987 \ rabi 1988
______________________________ \-—_-__-_----__--__-__-_-_-—-—-
Treatment 70 DAS \ 70 DAS
------------------------------ \-__--_-_---_-__-__—__-----_—-_
X-3 Jur2é Gangd Mean \ X Jur2d Gangd” Mean
uri \ uri
_________________________________________________________ \_-______-_,_____.-____---__-___
\
1_\'. A'\ach'\or 5.67 7.35 7.60 .87 A 6.74 6.56 6.24 6.5
\
Tz'. Pendimetha\\n g.77 LT 12.3% .29 \ 8 17 7.36 8.0% 7.86
\
13: 0xyf\uorf n 7.72 5,96 44 yATR 7.84 7.52 6.75 7.37
h 14: F\uch\ora\ n 6.54 6.56 6.34 .48\ 6. 24 5.81 5,91 5.99
\
15'. G\yphosat 2.7\ 3.83 7.94 .83 \ 3.56 5.0 2.9 3,69
16: (‘.4 weeds 5.79. 5,96 .67 .8 \ 5.14 5.83 4.6 5,04
- 17'. C3 weeds 3.50 4.90 3.81 .17, \ 4.61 3.76 4.1\4 4.\7
\
18: C3 + CA weeds 5.57 1,90 .67 .38 \ 5.07 5.77 4.97 5.27 .
19'. weed free 8.10 9.44 10.75 L43 \ 9.50 g.47 g.42 q.46
\
_________________________________________________________ \_-_-__-__---__-_-_-_-___--_--_
Hean 6.04 5.97 7.51 \ 6.32 .34 5,79
......................................................... \-_--_______-_-_-____-_-_-_-_-_
Results of stat‘\stica\ 5. Ed+ CD(0.0S\ JEdY 00(0.05)
ana\ysis
nain yreatmen 0.66 1.39 0.37 0.78
Sub preatmen e 0.33 0.67 .0.45 0.3
i ._geraction 0.8 %2 046 0%
\nteraction B 1..09 2.25 .0.58 1.2
. note* A= wo sub means at same jevel ma
g » WO main means at same r different jevels sy
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Table 49: Effect of herbicides and crop weed competition on crop growth rate (gm d )

of diverse groundnut cultivars

= 8 = = - > = e o Y = 4 e = M A AR e = e T = e = -

Rabi 1987 . | Rabi 1988

Treatments 90 DAS

- - " - - - " s = | e = = - -

|
!
K-3 JL-24 Ganga- Mean | K-3 JL-24  Ganga- Mean
{
I

) puri puri
- |_
T1: Alachlor 5.57 6.7%9~" 7.80 6.72 } 2.20 6.72 5.84 4.92
TZ: Pendimethalin 8.44 1.62 9.84 9.97 : 2.63 7.82 5.91 5.46
T3: Oxyfluorfen 8.59 9.87 11.30 9.92 : 3.36 6.07 6.50 5.31
T4: Fluchloralin 5.78 7.65 6.02 6.49 : 2.50 7.12 5.50 5.04
TS: Glyphosate 4.12 6.41 6.69 5.74.: 3.94 4.19 5.07 4.40
T5: C4 weeds i 3.01 5.99 5.49 4.83 : 1.31 2.34 3.54 2.40
T7: C3 weeds 4.33 5.39 5.59 5.10 : 1.69 3.64 3.94 3.09
TB: C3 + C4 weeds 1.63 5.70 5.31 4.21 : 1.81 2.90 3.87 2.56
Tg: Weed free 14.80 14.90 12.28 13.99 : 6.07 10.90 10.52 9.16
|
......................................................... | e h e MR e cEE e — .. —-——-———-
Mean 6.25 8.26 7.81 | 2.84 5.65 5.63
......................................................... e
Results of statistical S.Eq:_ cp{Q.05) S.EQi_ €D{0.05)
analysis
Main treatment 0.56 1.19 0.45 0.95
Sub treatment . 0.43 0.87 0.16 0.33
Interaction A: 1.29 NS 0.49 -0.98
Interaction B: 1.09 NS 0.69 1.44
Note: A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS = Not significant
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K-3 _
firginia) A JL-2z A Gangapuri

1(Spanish) / ‘.“ L{Valencia) 132

( L_ngub') A1V HIMOY9 doyD

Gangepuri

o
~
[en)
311V AY¥Q TVL0L

T ~360
- -180
A\
0
30 70 110 30 70 110
DAYS AFTER SOWING
—LAl  e-—e- CGR —nTDM o 0 Ty =x TB .+ Tg

EFFECT OF HERBICIDE PENDIMETHALIN(T,), CROP WEED
COMPETITION (C34C¢ ) (Tg )-AND WEED FREE TREATMENT(Tg )

ON LAI, CGR AND TDM OF DIVERSE GROUNDNUT CULTIVERS
(RABI 13987)



Table 50: Effect of herbicides and crop weed competition on relative growth rate (g g-

-1
d ) of diverse groundnut cultivars

-----------------------------------------------------------------------------------------

et e = T - e e T =y -

T.: Alachlor
T : Pendimetha
T.: Oxyfluorfe

T : Fluchloral

Tin

n.

in

4 -

T : Glyphosate
T : C, weeds
4

T7: C3 weeds

T:C.+C we
3 4

T : Weed free

eds

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A = Two
B = Two
NS = Not

sub means

| Rabi 1988
------------------------------ I e m e e m - - —————
[ 50 DAS
| ..............................
Mean | K-3 JL-24  Ganga- Mean
| puri
( ..............................
|
0.067 40.048 0.057 0.057 0.054
I
0:077 }0.051 -0.060 0.071  0.061
l
0.074 |0.069 0.078 0.068 0.072
J
0.062 |0.044 0.068 0.047 0.053
!
0.074 }0.056 0.050 0.040 0.048
|
0.070 |0.053 0.051 0.061 0.055
|
0.064 0.042 0.057 0.059 0.053
|
0.067 }0.039 0.047 0.053 0.046
|
0.075 10.051 0.070 0.071 0-.064
|
I ..............................
|0.050 0.0&0 0.059
I ..............................
Cp{(0.05) S.Ed+ CD{0.05)
0.007 0.004 0-.007
NS 0.002 0.003
NS 0.005 0.009
NS 0.306 0.012

Rabi 1987 .
50 DAS
Kb a2 _ganga mean
puri

0.071. 0.060 -0.070
0.075 -0.073 . 0.078
0.07% -0.072 0.072
0.055 0.063 - 0.067
0.075 0.074 0.072
0.076 0.063 0.071
0.060 0.063 0.069
0.072 0.057 . 0.07
0.075 0.076 0.074
0.071 0.067 0.072
S.Ed+
--' 0.094
0.002
0.005
0.006

at same tevel main.

main means at same or different levels sub.

significant
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Table 52: Effect of herbicides and crop weed competition on relative growth rate (g g-

-1
d ) of diverse groundnut cultivars

- T —  r m 4 o = = e = Y Y N e S Y = S = e = W A P A e et -

Rabi 1987 i Rabi 1988

B e L L R B e e A ]

Treatments 30 DAS

K-3 JL-24  Ganga- = Mean

R e L e L

K-3 JL-24 Ganga-  Mean

|
|
f
I
puri | puri
......................................................... | - - - - - - - -
. |
T]: Alachlor 0.019 0.019 0.022 0..020 40.012 0..027 0.024 0.021
T l
Tz: Pendimethalin 0.016 0.028 0. 021 0.022 10.025 0.028 0.021 0.025
|
T3: Oxyfluorfen 0.024 0.C021 0.026 0.024 10.027 . 0.021 0.024 0. 024
I
T4: Fluchloralin 0.020 0.023 0.019 0.021 |0.025 0. 025 0. 026 0.026
[
TS: Glyphosate 0.023 0.020 0.022 0.022 |0.026 0. 021 0.024 0.024
. . l
16: C4 weeds 0.013 0.022 0.019 0-.018 40.010 0.012 0.018 0.013
|
T7: C3 weeds 0.018 0.019 0.019 0.019 |0.012 0.02z2 0.022 0.018
I
TB: C3 + C4 weeds 0.010 0.02z 0..C21 0.018 (0.013 0.010 0.020 0.014
|
Tg: Weed free 0.033 0028 0.024 0.028 {0.0C26 0.027 0-.026 Q. 027
|
......................................................... l - - - - 4 - - - - —
Mean 0.020 0.022 0.0 10.020 0.0 0.022
......................................................... | e - - - -
Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(O;OS)'
analysis
Main treatment 0.0023 0.005 0.0018 0.004
Sub treatment 0.0013 NS 0.0014 NS
Interaction A: 0..0040 0.008 0.0043 0.009
interact ion B: Qa.0040 0.008 0.9036 0-.007

Note: A = Two sub means at same level main.

Two main means at same or different levels sub.

"

B

NS = Not significant
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Table 51: Effect of herbicides and crop weed competition on relative growth rate (g g-

-1
d ) of diverse groundnut cultivars

-----------------------------------------------------------------------------------------

Rabi 1987 Rabi 1988

Treatments - 70. DAS

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

|
I
|
: - !
K-3 JL-24 Ganga- Mean | X-3 JL-24 Ganga- Mean
|
|
|

. puri puri
T]: Alachlor 0.033 -0.035 0.037 0.035-0.064 0.056 0.055 0.058
TZ: Pendimethalin | 0.045 0.030 - 0.052 0.042 :03069 0.059 0.059 0-.062
T3: Oxyfluorfen ‘ 0.041 0.025. 0.041 0.036 101067 0.052 0.050 0.056
T4: Fluchloralin 0.043 0.035 0034 0.037 }0,062 0.050 0057 0.056
Ts: Glyphosate 0.024 0.024 0.031 0.026 }0.046 0.049 0.036 0.044
TG: C, weeds 0.040 0.033 0.035 0.038 :0;059 0.055 0.050. 0.055
T7: C3 weeds 0.019 0.020 0.022 0.020 :0;056 0.043 0.040 0.046
TS: c_+ C4 weeds 0.024 0.024 0.022 0.023 :0.058 0.056 0.051 0.055
Tg: Weed free 0..035 0-.036 0.035 0.036 ;OuOSZ 0.051 -0.054 -0.056

J

......................................................... 1 e e m e rrarE e e, — - ——————
Mean 0.034 0.030 0.035 |0.060 0.052 0.050
--------------------------------------------------------- | e mcred v e e r e, —— - ——————
Results of statistical S.Ed+  CD{(0.05) S.Ed+  €D{(0.05)
analysis
Main treatment - 0.0036 0.008 0.0020 0.00%
Sub treatment 0.0017 0.003 0.0012 0.002
Interaction A: i 0.0052 0.010 0.0035 0-..007 .
Interaction B: 0.3059 0.012 0.0035 - 0.007
Note: A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS

Not significant



both the years. Cvs. JL-24 and Gangapuri showed significantly
higher RGR than K-3 on 50 DAS. The interactions among the
cultivars and treatments were significant in both the years

except on 50 DAS in rabi 1987 (Fig.10).

4.19 °  NET ASSIMILATION RATE (NAR)

The differences in NAR of diverse groundnut cultivars on
50, 70 and 90 DAS due to the treatments .were significant in rabi
1987 and 1988 (Table 53,54,55). The weed free treatment recorded
highest NAR followed by pendimethalin and oxyfluorfen. The
‘treatments containiﬁg weeds showed significantly ldwer NAR. All
the herbicide treatments'signifiéantly improved NAR at all the
stages except plyphosate which showed lower  values. The
differences among the cultivars were significant at all stages of
growth except in 50 DAS in rabi 1987. Cvs. JL-24 and Gangapuri
showed significantly highér NAR than K-3 on 50 and 90 DAS. The
interactions among the cultivars and treatments on 50, 70 and 90

DAS were significant in both the years except on 50 and 90 DAS in

rabi, 1987 (Fig.ll).
4.20 LEAF WEIGHT RATIO (LWR)

The differenézgtbin LWR of diverse groundnut cultivars
due to the treatments were significant on 30 and 110 DAS in rabi
1987 and on 70 DAS in rabi 1988 (Table 56,57,58). During 30 and

110 DAS highest LWR was found in weed free treatment. The

treatments containing weeds showed significantly lower LWR than

T9. All the herbicide treatments improved LWR except glyphosate

\IB7
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Table

=2 -1 :
d .) of diverse groundnut cultivars

53: Effect of herbicides and crop weed competition on net assimilation

rate

- = = e o . e = Y Y = T A R e Y 0 = e P R = . e - = - -

- e e e o e = e = = e S e = R v = -

T.: Alachlor

T.: Pendimetha

14n

T.: Oxyfluorfen

T.: Fluchloral
T_: Glyphosate

T:C ds
4 wee

T.: C

7 3 weeds

T:C C
g 3"

T : Weed free

in

weeds

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A = Two
B = Two
NS = Not

sub means

-0..072

0.073.

0.074

0.079
0u0£2
0.068
- 0.058

0.063

at same

level main.

main means at same or different levels sub.

significant

Rabi 1987 . |
........................ |
50 .DAS |
R et L L |
JL-24  Ganga- Mean | K-3
puri |
I
|
0..061 0.064 0.066 |0.059
o I
0.075. 0.077 0.075.10.052
I
0.069 0.069 0.070 }0.071
I
0.073 0.069 0.074 }0.049
I
0.054~ 0,064 0.057 .|0.060
|
0.060 0.063 0.064 |0.062
|
0.072 0.071. 0.067 :10.047
: |
0.054 0.059 0.059 |0.048
I
0. 078 0.072. 0.076 -/0.069
I
|
~0.066 0.068 |0-.057
I
S-Ed+ CD{0.05)
0..004 0-.009
0. 002 NS
0-.007 NS
0. 007 NS

Rabi 1988
50 DAS
JL-24 Ganga-

puri
0.068  0.065
0.071 0;083V
0.085 0.074
0.089 0.038
0.064 0.040
0.062 0.070
0.063 0.069
0.054 0.0589
0.090 0.09
0.072 - 0.058
S.E{i
0-.003
0-..001
0.004
0.004

Mean

0.064

0-..069

0.077

0.065

0.055

0.065

0.061

0.054

CD{0.05)

0.005

0-.003

0-.008

0909
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Tablq 54: Effect of herbicides and crop weed competition on net assimilation rate (g dm’

-1
d .) of diverse groundnut cultivars

-----------------------------------------------------------------------------------------

Treatments

T.: Mlachlor

T.: Pendimethalin
T.: Oxyfluorfen
T,: Fluchloralin
T : Glyphosate

T : C4 weeds

T :.c3 weeds

T : c3 + C4 weeds

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Nofe: A= Two sub means

[en]
"

NS = Not significant

0038
0050
0.046
0.049
0.027
0.046
0020

0.045

0.046
0.043
0.032
0.039
0.030
0.048
0.027

0.027

puri

0..046

0.068

0.054

0.044

0-.058

-0.042

0.026

0.0041
0.0023
0-.0069

0.0071

at same level main.

0.071.

0.076.

- 0.069

0.073

0.053

0.068

0.061

0-.069

0.076

CD{0-.05)

0..006

0.002

0..007

| Rabi 1988
I ..............................
| 70, DAS
I ------------------------------
Mean | K-3 JL-24  Ganga-
| puri
| ______________________________
|
0.043 10.073 0.073 -0.067
I
0.054 {0.076 -0.073. 0.080
I
0.044 |0.073 0.069 0.065
I
0.044 -10.074 0.069 0.077
I
0.038 |0.054 0.068 0.041
|
0.045 10.069 0.072 0.063
I
0.024 10.063 0.056 0.058
I
0.031 40.073 0.065 0.069
I
0.051 J0.079. 0.072 0.076
|
| ..............................
10.071  0.069  0.056
' ..............................
€D{0-.05) S.Ed+
0.002 0.0027
0.005 0.0012
0.014 0..0036
0.015 0.0044

Two main means at same or different levels sub.

0-.009
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Table 55: Effect of herbicides and crop weed competition on net assimilation rate (g dm’

-1 .
‘' d ) of diverse groundnut cultivars

Rabi 1987 . |
e e cncemc—caca———————
Treatments 90 DAS |
.............................. |
) K-3 JL-24  Ganga- Mean | K-3
puri |
- . = e = G = = D e AR T = S e . = e = - - - |
. |
Ti: Alachlor 0..027 0.034 0.039 0.033 |0.014
|
TZ: Pendimethalin 0..021 0.042 0.038 0.034 |0.016
I
T3: Oxyfluorfen 0.034 0.032 0.050 0.039 |0.018
|
T4: Fluchloralin 0-.031 0..035 0.034 0.034 J0.015
|
Ts: Glyphosate 0.026 0.033 0.033 0.032 10-.023
|
T6: C4 weeds 0.017 0.037 0.032 0.029 40.010
I
T7: C3 weeds 0. 020 0.030 0.030 0.027 :/0.014
|
TS: C3 + C4 weeds 0.010 0.025 0. 021 0.019 |0.020
I
79: Weed free 0. 046 0.049 0.046 0.047 |0.026
) |
......................................................... '
Mean 0.026 0.035 0.036 |0-.018
......................................................... [
Results of statijstical S.Ed+ CD{0-.05)
analysis
Main treatment 0-.004 0.009
Sub treatment 0.002 0.004
interaction A: = 0..0058 NS
Interaction B: 0. 007 NS

Note: A = Two

o
1}

Two

NS = Not

sub means at same level main,

main means at same or different levels sub.

significant'

Rabi 1988

T e

K1 d-26 Gamga-  Mean

puri

0.033  0.038  0.030

0.033 0.036 0.030

0.032  0.037  0.029

0.032  0.035  0.028

0.023  0.032 0.027

0.015  0.027 0.018

0.020 0.030  0.022

04012  0.029 0.020

0.040 0.043  0.037

"""""" 0029 0.038
S.Ed+  CD{C.05)

0.004  0.008

0.001  0.002

0.003  0.006

0.006  0.012
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Table 56: Effect of herbicides and crop weed competition on leaf weight ratio (g g ) of

diverse groundnut cultivars

- e e = m e A = Y e T T % T e e e Y e = e W T = 08 T T 4R A e e e T -

Treatments

rm e - - ————— .- —— -

T]: Alachlor

TZ: Pendimethalin

T3: Oxyf luorfen

T4: Fluchloralin

Ts: Glyphosate

T6: C4 weeds )

T7: C3 weeds

T:C C_ weeds
8 "3 g ®

Tg: Weed free

Results of statistical
analysis

Main treatment
Sub treatment

Interaction A:
Interact ion B:

Note: A = Two sub means

Rabi 1987 . I
: I

|
.............................. I
K-3 JL~24  Ganga-  Mean |
puri |

!

0.49  0.52  0.58  0.53

0.56 0.56 -0.52 0.55

0.58 0.57 0.53 0. 56

0.42 0.57 0.55 0.51

0.49 0.45 0.5 0.48
0.52 0.46 0.54 0.51

I
:
!
I
I
!
I
[
I
I
|
0.54  0.56  0.59  0.56 |
|
I
I
I
I
0.60  0.66 -0.69 . 0.65 |
I

I

I

!

S.Ed+ CD{0.05)

0.025 -0.053
0.0l - 0.031
0..046 NS
0. 044 NS

at same level main.

B = Two main means at same or different levels sub.

NS = Not significant

- 0.44

- 0.46

0.41

0.45

Rabi 1988
30 DAS
JLr24 Ganga-

puri

0.47 . 0.45
0..44 0.42
0.45 0.47
0.4 0.45
0.48 0.44
0.42 0.43
0.45 0.46
0.48 0.45
0.50 0.47
0.46 0.45
S.E{i
0.016
0.008
0.023

0. 026

L L R R e T

- = - - -

CD{(0-.05)

NS

NS

NS

NS
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Table 57: Effect of herbicides and crop weed competition on leaf weight ratio (g g .) of

diverse groundnut cultivars

-----------------------------------------------------------------------------------------

Rabi 1987 Rabi 1988

Treatments 70 DAS

K-3 JL-24 Ganga~ Mean

K-3 JL-24  Ganga- Mean

I
I
|
|
|
puri | puri
......................................................... I - - - -
I
T]: Alachlor 0.49 0.42 0.42 0.44 |- 0.82 0.47 0.43 0.44
|
TZ: Pendimethalin 0.43 0.45 0.38 0.42 | 0.49 0.47 . 0.39 0.45
' |
T3: Oxyfluorfen 0.50 0.43 -0.35 0.43 |- 0.49 0.42 0- 40 0.44
|
T4: Fluchloralin 0.44 0.43 0.38 0.42 | 0.42 0.42 0.41 0.42
I
TS: Glyphosate 0.49 0.47 0.42 0.46 | 0.45 0.41 0.39 0.42
|
T6: C4 weeds ) 0.46 0.36 0.42 0.41 !-0.43 0.4 0.42 0.42
[
T7: C3 weeds 0.49 0.37 0.46 0.44 |- 0.43 0.40 0.37 0.40
|
T8: C3 + c4 weeds 0.43 0.45 0.46 0.45 | 0.42 0.4 0.38 0.40
|
Tg: Weed free 0.43 0.41 0.39 0.43 ! 0.46 0.45 0.39 0.44
|
......................................................... | e — .- ——— - - - -
Mean 0.46 0.42 0.41 } 0.45 0.43 0.40
......................................................... | mmmmmmmcm e mmcmmmamcaan
Results of statistical : S.Ed+ CDp{0.05) S.Ed+ CD{0.05)
analysis
Main treatment 0.017 NS 0.010 0.020
Sub treatment 0.00Q7 0.051 0.006 0.0
Interaction A: 0,022 - 0-.045 0.017 0.033,
Interaction B: 0.027 0.057 . 0.07 0-.034

Note: A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS

Not significant
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Table 58: Effect of herbicides and crop weed competition on leaf weight ratio (g g ) of

diverse groundnut cultivars

e = e Y e v o e v = e S =R e e = o = e = e A e T e e A e T SR T e = e 8% o A m ey e e = =

Rabi 1987 . | Rabi 1988
| .

. . = = m m ren | o n e e - - -

Treatments : 110 DAS

B e R R e B A T L P S AR

I
]
K-3 JL~24  Ganga- Mean | K-3 JL~24 Ganga- Mean
|
|

puri puri

!

T]: Alachlor 0.29 0.24 0.14 0.22 |- 0.41 0.32 0.29 -0.34
I

TZ: Pendimethalin 0.37 0.25 0.16 0.26 1-0.40 0.30 0.27 0.32

' |

T3: Oxyf luorfen 0.33 0:20 0.16 .0.23 |- 0.39 0.30 0.27 0.32

. . I

T4: Fluchloralin 0,27 0.19 0.14 0.20. !- 0.40. 0.33 0.30 0.34
I

T5: Glyphosate . 0.33 0.17 0.M 0.20 | 0.39 0.3 0.27 0.32
I

T6: C4 weeds 0.36 0.22 0.10 0.23 |- 0.4 0.35 O.BQ 0.35
|

T7: C3 weeds 0.21 0.13 0.1 0.15 | 0.39 0.36 0.20 0.32
I

TB: C3 + C4 weeds 0.28 0.%2 0.12 0.21 }-0.38 0.37 0.30 0.35
I

Tg; Weed free 0.32 0.22 0.18 0.24 }-0.40 0.33 0.32 0.35
|

e = = = = = = . = = - = - = - = ™ .= — | ..............................

Mean 0.31 0.20 0.14 ] 0.40 0.33 0.28

g U | mmm———- g

Results of statistical S.Ed+ CD{0-.05) S.Ed+ €p{0.05)

analysis

Main treatment 0.003 0.020 0.022 NS

Sub treatment 0.005 0-.010 0.013 0. 027

Interaction A: 0.0 0.029 0-.040 NS

Interaction B: 0.015 0.032 0.039 NS

Note: A = Two sub means at.same level main.
B = Two main means at same or different levels sub.

NS = Not significant
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which showed lowef\LWR. The differences in LWR found among the
cultivars were significant at all growth stages except on 30 DAS
in rabi 1988. Cv. Gangapuri showed significantly higher LWR than
K-3 on 30 DAS. During 70 and 110 DAS, c¢vs. K-3 and JL-24 were
superior over Gangapuri. - The interactions among.the cultivars
and treatments were significant on 70 and 110 DAS in rabi 1987

and 70 DAS in rabi 1988 (Fig.12).
4.21 LEAF AREA RATIO (LAR)

The differences in. LAR of diverse groundnut cultivars on
30, 70 and 110 DAS due to the treatments were significant in rabi
1987 and 1988 -(Table 59,60,61). The treatments containing weeds
showed higher LAR values than weed free treatment. All the
herbicide treatments showed lower LAR than T8. The differences
in LAR found among the cultivars were significant in both the
years except on 30 DAS in rabi 1988. Cv. JL-24 showed
significantly higher LAR than K-3 on 30 DAS. However, on 70 and
90 DAS, Cv.K-3 showed significantly higher LAR. The interactions
among the cultivars and treatments on 70 and 110 DAS were

significant in both the years (Fig.l13).

.22 SPECIFIC LEAF WEIGHT (SLW)

I

The differences in SLW of diverse groundnut cultivars on
30, 70 and llO-bAS due to the freatments were significant in
rabi 1987 and 1988 (Table 62,63,64). The weed free treatment
showed highest SLW at all the stages followed by oxyfluorfen,

pendimethalin and alachlor. The treatments containing weeds
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Table 5

2 -
9: Effect of herbicides and crop weed competition on leaf area ratio (cm g )} of

diverse groundnut cultivars

Rabi 1987 . | Rabi 1988
.............................. [cmmmemmmrmeemmeecceceesmaan
Treatments 30 DAS [ 30 £AS
.............................. | memmmmmmemneeeecacaeeceeem—an
K-3 JL-24  Ganga- Mean | K-3 JL-24 3znga- ¥ean
puri | suri
......................................................... .
' {
T1: Alachlor 101 10 . . 124 111.7 | 81.5 86.7 . 23.32 3.8
I
TZ: Pendimethalin 108. 119 122 116.3 | 40.6 83.1 23.2 5.8
|
T3: Oxyfluorfen m 116 122 116.4 | 88.1 86.8 23.32 3.4
, . : : | '
T4: Fluchloratlin 117 . 129 127 124.4 | 82.3 78.0 22.2 1.0
I
TS: Glyphosate 89 123 128 113.2 | 93.3 89.2 iz, 3.3
' |
T6: C4 weeds 121 119 143 127.8 | 78.3 80.6 2.z 0.1
i I
T7: C3 weeds 114 95 116 108.3 | 89.5 B0.4 57.2 5.6
! .
Ta: C3 + C4 weeds 131 112 140 127.7 | 87.0 95.4 EEs 2.4
I
T9: Weed free 14 110 120 115.0 | 84.4 83.8 R 2.4
I
......................................................... | == mmmm e memcecae
Mean 111.8 114.8 127.0 | 86.1 84.9 3s.7
......................................................... B
Results of statistical S.Ed+ Cb{0-.05) S.Ed+ CD{0-.05)
analysis ' '
Hain treatment 4.87 10.34 .32 .32
Sub treatment 3.88 7.88 .27 NS
" Interaction A: 11.65 NS 5.7% NS
interaction B: 9.64 NS 3.7% NS

Hote: A = Two sub means at same level main.

NS

Two main means at same or different levels sub.

= Not significant
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Table 60: Effect of herbicides and crop weed competition on leaf area ratio (cm g ) of

diverse groundnut cultivars

Treatments

¢ Alachlor

T : Pendimethalin

Resu
anal

Main

Sub

Inte

Inte

Note

¢ Oxyfluorfen

: Fluchloralin
: Glyphosate

: C4 weeds -
: C3 weeds

: C3 + C4 weeds

: Weed free

1ts of statistical
ysis

treatment

treatment

raction A:

raction B:

: A = Two sub means

oo
"

NS = Not significant

- e - - - -

82.2
74.6
78.5
68.0
© 83:0
80.2

87.0

at same

Rabi 1987 .

puri
66.8 _64.9
72.8 63.5
68.3 62.9
710 67.6
79.5 69.
63.0 71.6
66.2 82.5
82.9 79..5
58.0 59.7
69.8 69-.0
S.Ed+
3.08
1.29
3.87
4.89

level main.

Two main means at same or different

levels sub.

74.5

75.6

74..6

72.8

74.7

67.1

CD{0.05)

1.83

1.81

4.03

| Rabi 1988
| ..............................
‘| 70 DAS
I ------------------------------
Mean | K-3 JL-24 Ganga-
| puri
| ..............................
I
71.3 | 73.1 74.2 74.9
I
70.3 | 86.6 76.5 65.5
I
69.9 | 84.8 70.6 68.5
I
668.9 | 75.9 76..4 71.0
I
77.2 7 85.0 74.2 67.5
I
71.6 | 80.3 69.9 73.5
I
78.6 | 78.3 72..0 68.0 .
|
79.1 | 80.6 75.5 67.9
I
f2.6 | 73.9 66.7 50.9
|
| ______________________________
| 79.8 72.9 68.7
| ..............................
CD{0.05) S.Ed+
6.54 0.86
2.62 0.89
7.35 2.68
10.16 1.97
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Table 61: Effect of herbicides and crop weed competition on leaf area ratio (cm g ) of

diverse groundnut cultivars

" 1 > o - T o " i i " - — ]’ - " - = — "

Rabi 1987 Rabi 1988

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

K-3 JLr24  Ganga- Mean

|
I
|
I
I
. puri | puri
S U e
I
T]: Alachtor 37.8 31.5 18.5 29.3 | 70.9 57.8 53.5 60.7
!
TZ: Pendimethatlin 43.1 38.9 20.8 34.3 | 68.4 53.8 47.7 56.6
|
T3: Oxyfluorfen 42.9 24.8 21.9 29.9 | 66.9 54.8 47.3 56.3
I
T4: Fluchloralin 40.1 29.5 24.6 31.4 | 70.1 59.5 53.7 61.1
I
TS: Glyphosate ™ 44.2 26,5  16.3 29.0 | 7.6 58.3 51.1 60.3
I
T6: c4 weeds - 42.7 34.5 16.4 31.1 | 75.4 66.7 54.9 65.7
I
T7: C3 weeds 28.1 18.6 20.C 22.3 | 77..5 74.4 57.9 69.9
J
TB: (:3 + (:4 weeds 36.3 37.8 19.6 31.2 | 74.5 72.5 53.5 66.9
|
Tg: Weed free 40.0 .28.3 21.7 30.0 | 63.9 53.8 51.5 56.4
I
......................................................... !-_____--------.__-_-________---
Mean 39.5 30.0 19.9 | 71.0 61.3 52.4
......................................................... S 3
Results of statistical S.Ed+ CD{0-.05) S.Ed+ €D{0-.05)
analysis
Main treatment 1.34 2.83 1.13 2.40
Sub treatment 0.74 1.50 0.53 1.07
Interaction A: 2.22 4.50 1.58 3.21
Interact ion B: 2.28 4.70 1.84 3.81

Note: A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS = Not significant
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Table 62: Effect of herbicides and crop weed competition on specific

-2
cm

) of diverse groundnut cultivars

leaf weight (mg

Rabi 1987
Treatments 30 DAS
K-3 JLr24  Ganga-  Mean
puri
{
T]: Alachlor 4,92 4.72. 4.71 4.78 |
l
TZ: Pendimethalin 5.10 4:65 4.27 . 4,68 |
' |
T3: Oxyf luorfen 4.83 4.61 4.87 . 4.77 |
I
T4: Fluchloralin 4,94 4.43 4.20 4.52 |
I
TS: Glyphosate 4.77. 4.62- 4325 4,55
' |
T6: C4 weeds 4.52 4.66 4..09 4.42 |
) |
T7: C3 weeds 4.35 4.80 4.40 4,52 |
I
TB: C3 + c4 weeds 4.03 4:.09 3.93 4.01 :
T9: Weed free 5,36 5.47 5.25 5.36
!
-------- :----—----——-—------—--------—,---:'--——----—------l
Mean 4.76 4.67 4.44 ]
......................................................... *
Results of statistical S.Ed+ €D(0.05)
analysis )
Main treatment 0.113 0.240
Sub treatment 0. 061 0.120
Interaction A: 0.183 0.370.
Interaction B: 0.19 0.390

Note: A = Two

B = Two

NS = Not

sub means at same level main.

main means at same or different levels sub.

significant

5.25

5.05

5.21

5.24

5.25

5.18

5

5.

Rabi

+28

33

.31

» 35

. 66

1988

5.23

5.40

5-.08

5.37

5.28

0.018

0.017

0.052

0-.039

5.27

5.24

5.31

5.32

5.42

5.37

5.68

€04{0-.05)

0.039
0.035
0.104

0-.081



Table 63: Effect of herbicides and crop weed competition on specific

-2
cm )} of diverse groundnut cultivars

o e o = o > = o  m VS o G o = e e e e = = e e = T W = e e = A . -

Treatments
K-3

T]: Alachlor 6.04
T2: Pendimethalin 5.76.
T3: Oxyf luorfen 6.39
T4: Fluchlaralin . 6.55
TS: Glyphosate 5.90
T6: C4 weeds 5.71.
T7: C3 weeds 5.64

: .7
T8 C3 + c4 weeds 5.78
Tg: Weed free 6.80
Mean 6.06
Results of statistical
analysis
Main treatment
Sub treatment

Interaction A:

Interaction B:

"

Hote: A

Rabi ?987.
70 DAS
JL-24 Ganga-

puri
6.32 6.54
6.14 6. 07
6.34 5.61
6.06 5.63
5.87 6.15
5.75 5.87
5.62 5.71
5.46 5.83
6.96 6.45
6.05 5.98
S.Eq:
0.093
0. 049
0.149
0.157

Two sub means at same level main.

CD{0.05)

0.197 .

NS

0.303

0.324

B = Two main means at same or different levels sub.

NS = Not significant

153

\S®

leaf weight (mg

CD{0..05)

0.103

0.054

0.161

Rabi 1988
O s
3 e28 cange  Mean

puri
5.70. 6.33 5.75
5.68 6.18 6.09
5.88 5.97 5.77
5.50 5.55 5.76
5.31 5.65 5.77
5.33 5.86 5.67
5.44 5.65 5.49
5.28 5.37 5.58
6.25 6.88 6.37
sse s sel
S.Eqi
0.049
0.026
0.079
0.083

0.171
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Table 64: Effect of herbicides and crop weed competition on specific leaf weight (mg

. =2
cm ) of diverse groundnut cultivars

- . - - = " = - = - = = A e e = e R Y Y e e = = = e e T - —

Rabi 1987 .. Rabi 1988

B L e e [ e T

Treatments 110 DAS

K-3 JL~24  Ganga- Mean

K-f JL-24 Ganga- Mean

|
I
|
|
I
puri | puri
......................................................... T T
|
T1: Alachlor 7.53 7.39 7.28 7.40 | 5.30 5.48 5.41 5.60
|
TZ: Pendimethalin 8.53 6.29 7.72.. 7.51 | 5.90 5.65 5.63 5.73
' |
T3: Oxyfluorfen 7.6 8. 07 7.44 7.70 | 5.78 5.50 5.68 5.65
: I
Tq: Fluchloralin 6.75. 6.61 5.57 . 6.31 | 5.7Q 5.51 5.61 5.61
|
TS: Glyphosate 7.A5 6.52 6.36 6.78 ] 5.50 5.28 5.37 5.38
!
T6: C4 weeds 8.36 6.19 6.28 6.94 | 5.30 5.30 5.52 5.37
’ I
T7: C3 weeds 7.15 6.74. 5.26 6.38 | 5.05 4.90 5.31 5.08
I
Tg: C3 + C4 weeds 7.73 5.86 5.42 6.34 | 5.10 5.10 5.57 5.26
I
Tg: Weed free 8.05 7.74 8.16 7.98 | 6.24 6.15 6.15 6.15
!
......................................................... | , e m e e e e v m e, e, ———————-—-
Mean 7.68 6.83 6.61 | 5.61 5.42 5.58
......................................................... | e e e cmc e E e e r -t — e, ————-—-———
Results of statistical S.Ed+ CD{0.05) S.Ed+ CD{0.05)
analysis
Main treatment 0.079 0.169 0.051 0.108
Sub treatment 0.033 0.066 0.030 0.061
—
Interaction A: 0.098 0.199 0.090 0.183
Interaction B: 0.126 0.262 0-.089 0.183

Note: A = Two sub means at same level main.

Two main means at same or different levels sub.

o
"

NS = Not significant



\

showed significantly lower SLW. All the herbicide treatments
significantly improved SLW. The differences in SLW found among
the cqltivars were significant at all stages of growth except on
70 DAS in rabi 1987. Cvs. JL-24 and Gangapuri showed
significantly higher SLW than K-3 on 30 and 70 DAS in rabi 1988.
Whereas, on 110 DAS K-3 was superior over other cultivars. The

interactions among the cultivars and treatments were significant

(Fig.14).
4.23 RELATIVE LFAF GROWTH RATE (RLGR)

The difference in RLGR of diverse groundnut cultivars on
50, 70 and 90 DAS due to the treatments in rabi 1987 and 1988
were calcula;ed (Table 65). During early stages higher RILGR
values were recorded and it gradually decreased with ageing.
Pendimethalin and oxyfluorfen showed higher RLCR values in early
stages. In both the years on 90 DAS the treatments containing

weeds showed lower RLGR values than T9. Among the herbicide

455
j)

treatments pendimethalin and oxyfluorfen showed higher RIGR -

values than T8 in both the years.

4.24 LEAF AREA DURATION (LAD)

The difference_in LAD of diverse groundnut cultivars on
50, 70 and 90 DAS due to the treatments in rabi 1987 and 1988 are
presented in (Table 65). The LAD values increased from 50 DAS
to 90 DAS in both the years. The weed free treatment showed
highest LAD. The treatments containing weeds showed lower LAD

values. All the herbicide treatments except glyphosate improved
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LAD and it was higher with pendimethalin and oxyfluorfen. On 50
DAS lower values of LAD were found in Cv. K-3 than Gangapuri and

JL-24.
4.25 LIGHT TRANSMISSION RATIO (LTRZ)

The differences in LTR of diverse groundnut cultivars on
70 DAS due to various treatments were recorded in rabi 1987 and
1988 (Table 65). The weed free treatment showed maximum LTR

values. The treatments containing weeds showed lesser LTR values

than T9. All the herbicide treatments showed higher values of
LTR than T8.
4.26 50Z FLOWERING STAGE

The differences in days required for 50% flowering of
diverse groundnut cultivars due to the treatments were
significant in rabi 1987 and 1988 (Table 66). During rabi 1988
flowering was delayed. Among the treatments only glyphosate
delayed flowering. The differences among the cultivars were
significant. In cv. K-3 flowering was delayed significantly than
cvs. JL-24 and Gangapuri. The interaction among the cultivars’

and treatments were significant in rabi 1988.

ey

4.27 TOTAL CHLOROPHYLL

‘The differences in total chlorophyll content of diverse
groundnut cultivars on 70 DAS due to the treatments were
significant in rabi 1987 and 1988 (Table 67). The treatments

containing weeds had significantly higher chlorophyll. The
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Table 66: Effect of herbicides and crop weed competition on number of days taken for 50%

flowering in diverse groundnut cultivars

Rabi 1987 | Rabi 1988
Treatments = = = = <ce=-cccccccccccccccccccccnaene- | === e e e -
K=3 JL-24  Ganga- Mean | K-3 JL-24  Ganga- Mean
puri | puri
--------------------------------------------------------- |-_-......---_--------------------
!
T]: Alachlor . 43.0 39.0 34.7 38.9 | 54.3 50.7 46.0 50.3
!
TZ: Pendimethalin 43.0 39.3 33.7 38.7 | 53.7 49,7 47.0 50.1
: : |
T3: Oxyfluorfen 42.7 38.7 34.7 38.7 | 52.3 48.7 45.0 8.7
. |_
T4: Fluchloralin 42.7 39.0 35.0 38.9 | 53.3 49.7 47.3 50.1
I
Tsz Glyphosate . 46.0 40.3 41.0 42.4 | 57.3 53.0 49,7 53.3
I .
Ts: C4 weeds 42.7 38.3 36.0 39.0 | 53.3 50.3 44.3 56.3
. [
T7: C3 weeds : 42.3 39.0 35.7 39.0 | 52.3 51.0 45.3 49.6
I
TB: C3 + C4 weeds 42.0 39.7 34.3 38.7 | 53.0 50.7 45.0 46.56
I
Tg: Weed free 43.7 38.7 . 35.7 39.3 | 55.0 52.0 47.0 31.3
I
......................................................... |_----------_-_------_-___-__-..
Mean 431 39.1 35.6 | 53.9 50.6 46.3
......................................................... I___....----_---_---_---_--------
Results of statistical . S.Ed+ CD(0.05) S.Ed+ €D(0.05)
analysis
Hain treatment 0.53 1,12 0.3 0.26
Sub treatment R 0.41 0.83 0.15 0.3°
Interaction A: 1.24 NS 0.45 0.82
Interaction B8: 1.03 NS . 0.51 1.06

Note: A =’Two sub means at same level main.
B = Two main means at same or different levels sub.

NS = Not significant
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Table 67:. Effect of herbicides and crop weed competition on total chlorophyll content

-1
(mg g fresh weight) of diverse groundnut cultivars

v . Y T Y YR A8 T G A TS M W e T G T G A R e e e b ) R e e YR Y Y e e Y= e e =

Rabi 1987 . | Rabi 1988

Treatments 70 DAS

K-3 JL-24  Ganga- Mean

|
|
!
I
puri | puri
......................................................... '_----.._-..-..----_..-..-_--_..-_---
f
T1: Alachlor . 1.97 1.7 1.54 1.74. | 1.862 1.42 1.32 1.45
I
TZ: Pendimethalin 2.23 1.84" 1.82 1.96 | 1.76 1.57 1.46 1.59
, ) ' |
T3: Oxyfluorfen 2.25 1.86 1.98 2.03 | 2.10 1.67 1.58 1.78
[
T4: Fluchloralin 2.35 1.88 1.73 1.99 | .81 1.56 1.62 1.66
I
Tsz Glyphosate 1.86 1.69 1.40 1.65 | 1.48 1.44 1.16 1.36
]
TG: C4 weeds 2.41 1.86 1.92 .2.06 | 1.99 1.69 1.49 1.72
- |
T7: C3 weeds 2.37 .2.18 1.86 2.14 1.2.23 1.75. 1.61 1.86
{
T8: C3 + C4 weeds 2.56 2.3 1.9 2.26 1 2.15 1.76 1.59 1.83
|
T9: Weed free 2.22 1.76 1.70 1.89 | 1.79 1.51 1.39 1.56
I
......................................................... Jmmmmm o e mememmccmeeomemeeeaen
Mean 2.25 1.89 1.76 | 1.88 1.59 1.47
......................................................... S
Results of statistical S.Ed+ tD{0.05) S.Ed+ CD{0.05)
analysis
Main treatment ' 0.057 0.122 ' 0.062 0.131
Sub treatment 0.032 0.065 0.024 0.049
Interaction A: 0.096 0.194 0.073 0.148
Interact ion B: 0.098 0.202 0.097 0.202

Two sub means at same level main.

Note: A

B. = Two main means at same or different levels sub.

NS = Not significant
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herbicide treatments showed lower chlorophyll content and the
values were similar to weed free treatment. Glyphosate reduced
the chlorophyll content. The differences among the cultivars
were significant. Cv. K-3 showed significantly higher total
chlorophyll than Cv. JL-24 and Gangapuri. The interactions among

the cultivars and treatments were significant.
4.28 LEGHAEMOGLOBIN CONTENT OF NODULES

The differences in leghaemoglobin content of diverse
groundnut cultivars on 70 DAS due to the treatments were
significant in rabi 1988 (Table 68). Weedy treatments showed
significantly lower leghaemoglobin content in root nodules of
groundnut cultivars. Among the herbicides oxyfluorfen, alachlor
and pendimethalin showed significantly higher leghaemoglobin
content in that order. Lowest leghacmoglobin was found with
glyphosate. The differences among the cultivars were significant.
Cv. JL-24 was significantly superior over cv K-3 and Gangapuri.
The interactions among the cultivars and treatments were also

significant.

4.29  CO, ASSIMILATION RATE *%c cpm g7 LEAF DM hr lx107)

The differences in mean CO2 assimilation rate of diverse
groundnut cultivars was recorded on 70 DAS in rabi 1988 (Table
68). The weed free treatment showed highest leaf photosynthetic
rate. The treatments containing weeds recorded the lower rates.

Among the herbicides oxyfluorfen, pendimethalin, alachlor, and

fluchloralin possessed higher rate of photosynthesis, and it was
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Table 68: Effect of herbicides and crop weed competition on leghaemoglobin content (amg
-1 s ivaas 14 -1
g fresh wt. nodules) and CO2 assimilation rate ( C cpm g leaf dry matter
-1 3 3
hr  x 10 ) of diverse groundnut cultivars

Rabi 1988 ] Rabi 1988

Treatments Leghaemoglobin content(70. DAS) | CO2 assimilation rate (70 DAS)

puri | puri
......................................................... ‘ M VU g P g
|
T]: Alachlor 5.53 5.25  5.04 5.27 | 33.60 31.92 35.28 33.60
]
TZ: Pendimethalin 5.02. 5.03 5.40 5.15 | 30.24 46.56 38.90 38.56
|
TJ: Oxyfluorfen 6.55 6.38 6.53 6.49 | 44.60 30.72.  58.10 44.47
' |
T4: Fluchleralin 5.23 6.12 2.46 4.60 | 24.00 36.00 25.40 28.47
I
TS: Glyphosate 3.56 3.65 3.68 3.63 1 24.84 10.92 14,50 16.75
|
T6: C4 weeds ©5.01 5.12 3.92 4.68 | 8.40 17.28 28.10 17.93
: I
T7: C3 weeds 3.66 5.25 3.88 4.26 | 11.16 22.80 40.20 24.72
|
T8: C3 + C4 weeds 4.28 4.85 2.68 3.94 | 8.04 26.28 36.50 23.61
|
Tg: Weed free 5.86 6.28 6.72 6.29 | 41.28 §7.08 72.10 60.15
|
......................................................... 5 - . Y e e e
Mean 4.96 5.33 4.48 | 25.13 32.17 38.79
......................................................... ( = = - - - ——
Results of statistical S.Ed+ €D{(0.05)
analysis
Hain treatment ) 0.39 0.83
Sub treatment 0.19 0.39
e )
Interaction A: 0.59 1.19
Interact fon B: 0.65 1.34

Note: A = Two sub means at same level main.
B = Two main means at same or different levels sub.

NS = Not significant
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lowest with glyphosate. Among the cvs. Gangapuri and JL-24 showed

higher photosynthetic rate than K-3.
4.30 POD YIELD

The differences in pod yield of diverse groundnut
cultivars in various treatments were significant in rabi 1987 and
1988 (Table-~ 69). Highest pod yield was found in weed free
treatment followed by pendimethalin and oxyfluorfen which were on
par with each other. The treatments containing weeds showed

lower pod yield and it was lowest in T8. The differences between

\b>

T, and T. were not significant in both the years. All the

6 7
herbicide treatments (TZ’ —T3, Tl’ T4 and TS) significantly
improved pod yield in that order. Among the cvs Gangapuri and

JL-24 were significantly superior over K-3. The interactions
among the cultivars and treatments were also significant (Fig.15
and 16). The effects of weed free condition and weed competition
(C3+C4) on plant growth and pod development are shown in Plates

3 and 4.
4.31 KERNEL YIELD

The differences 1in kernel yield of diverse groundnut
cultivars in various_treatments were significant in rabi 1987 and

1988 (Table 70). Lower kernel yields were found in rabi 1988.

The weed free treatment produced highest kernel yield followed by

pendimethalin and oxyfluorfen which were on par with each other.
The treatments cdntaining weeds produced lower kernel yield and

it was lowest in~T8. All the herbicide treatments TZ’ T3, Tl’ TA
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Table 69: Effect of herbicides and crop weed competition on pod yield {g m ) of

groundnut cultivars

Treatments

o = e e e = = e A R e e = " -

T.: Alachlor

T_: Pendimethalin
T.: Oxyfluorfen

T : Fluchioralin
T : Glyphosate

T : C4 weeds
weeds

T.: C
3

T:¢C (. weeds
"

8 3

T : Weed free

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

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Hote: & = Two sub means

(o3}
n

NS = Not significant
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diverse

166.2
217.3
215.9
149.7
120.9
122.1.
2.1
88.4

345.6

CD{0-.05)

12.51
6.80

20.4

Rabi 1987 . | Rabi 1988
.............................. I_---_.-------_-_---------------
Harvest | Harvest
.............................. I-_-_-..-.._..-_.-..--..--__-_-..---__
K-3 JL-24 Ganga- Mean | K-3 Ji-24 Ganga-
142 130 puri | 152 140 puri
DAS DAS 110 DAS | DAS DAS . 122 DAS
| ..............................
!
228.5 210.8 209.8 216.4 |106.9  202.9 188.9
I
336.3 283.6 319.7 313.2 ]|163.2 240.5 248.1
’ |
329.7  299.7  303. 310.8 [147.9 271.9 228.1
I
158.7 169.2 204.8 177..6 | 96.7 176..7 175.8
I
164.2 139.9 212.0 172.0 | 63.8 137.8 161.3
|
81.6 182.1 135.4 123.0 | 58.7 160.4 147.2
I
47.6 1421 132.2 107.3 | 51.2 139.3 146-.0
|
63.3 135.4 122.6 107.1 } 39.7 117.2 108.1
|
400.7 386.3 366.3 384.4 |344.0 354.4 338.3
I
| ..............................
201.2 213.2 222.8 REER 200 .1 193.5
l ..............................
S.Ed+ CD(0-.05) S.Eq:
9.0 9.1 5.90
4.50 9.12 3.35
B 13.49 27 .37 10.06
14.94 30.85 10.16

at same leve] main.

Two main means at same or different levels sub.

20.93
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Table 70: Effect of herbicides

1659

and crop weed competition on kernel yield (g m-z) of

diverse groundnut cultivars

Treatments

T.: Alachlor

T.: Pendimethalin
T_: Oxyfluorfen

T : Fluchloralin
T : Glyphosate

T : C4 weeds

T : C3 weeds
T:C_+ C4 weeds

8 3

T : Weed free

Results of statistical
analysis

Main treatment

Sub treatment

Interaction A:

Interactfon 8:

Note: A

o
14

NS

Not significant

171.6

257.3

251.6

120.8

118.

59.

35.2

46.

Rabt 1987
Harvest
JL-24  Ganga-
puri
153.9 153.4
208.5 234.3
223.0 218.8
126.9  147.5
98.1 143.8
108.8 97.5
102.6 92.6
97.5% 87.2
287.8  267.8
156.3  160.3
S.Ed+
6.88
i
9.34
11.12

Two sub means at same level main.

I
[
I
I
Mean | K-3
|
I
I
159.6 | 76.
|
233.4 |1s6.
|
231.1 104
|
131.7 | 65.
I
120.0 | 42.
l
88.7 | 38.
!
76.8 | 33.
|
77.0 | 27.
|
239.2 |249.
|
|
| 83.
!
€D(0.05)
14.58
§.32
18.95
23.02

Two main means at same or different levels sub.

Rabi 1988
Harvest
JL-24  Ganga-
puri
147.1 136.2
175.6 180.2
201.6 164.2
127.6 126.6
96.6 111.3
106.8 102.3
94.8 101.0
80.4 75.7
260.2 246.9
143.4 138.3
S.Ed+
5.05
3.05
9.16
8.89
a9

120.1

157.5

156.7

106.5

83.4

82.4

76.3

61.1

252.3

€Dn(0.05)

10.71

18.60

18.28



and TS\significantly improved kernel yield in that order. Among
the c¢vs Gangapuri was significantly superior over K-3 in rabi
1987 and cultivar; JL-24 and Gangapuri were significantly
superior in rabi 1988. The interactions among the cultivars and
treatments were also significant.

4.32 TOTAL DRY MATTER AT HARVEST (TDM)

The differences in TDM of diverse groundnut cultivars at
harvest due to‘'the treatments were significant in rabi 1987 and
1988 (Table 71). The weed free treatment showed highest TDM
followed by pendimethalin and oxyfluorfen which were on par with
each other. Weedy treatments showed significantly lower TDM and
it was lowest in T8. All the herbicide treatments significantly
improved TDM. The differences in TDM found among the cultivars
were significant in rabi>1988. Cvs. JL-24 and Gangapuri were

significantly superior over K-3. The interactions among the

cultivars and treatments were also significant.

4.33 KERNEL WEIGHT PARTITIONING INDEX ‘(KWPI)

The differences in KWPI of diverse groundnut cultivars
in various treatments were significant in rabi 1987 and 1988
(Table 72). Lower KWPI values were found in rabi 1988. Highest
KWPI was found in weed free treatment followed by pendimethalin
and oxyfluorfen which were on par with each other in rabi 1987.
The treatments containing weeds showed significantly lower KWPI
and it was lowest in T8. All the herbicide treatments

significantly improved KWPI except glyphosate. Among the cvs. JL-

170
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Tahle 71: FEffect of herbicides and crop weed competition on total dry matter (g m ) of

diverse groundnut cultivars

-----------------------------------------------------------------------------------------

Rabi 1988

[

. |
Treatments Harvest ] Harvest

!

|

K-3 JL-24  Ganga- Mean

puri ! puri

......................................................... l - - - - = - -
I

TI: Alachlor 512.8 422.8 472.9 402.8 ]351.4 444.4 436.4 410.7
|

TZ: Pendimethalin 785.9 592.7 689.3 679.3 |460.9 537.9 566.2 521.7

' _ |

T3: Oxyfluorfen 679.3 619.4 669.3 656-.0 |431.9 616.4 542.6 530.3
{

T4: Fluchloralin - 396.3 402.9  432.9 410.7 [322.7 437 .4 391.2 383:8
‘ .

TS: Glyphasate 356.3 372.9 442 .9 390.7 |271.2 361.6 409.4 347 .4
I

T6: C4 weeds 229.8 346.3 349.6 308.6 )284.5 366.4 382.8 344.6
I

T7: C3 weeds . 230.9 293.1 303.0C 275..7 1263..0 347 .1 356.4 322.2

. |

TB: C3 + C4 weeds 219.8 279.7 285.3 261.6 |234.5 295.9 319.6 283.1
|

Tg: Weed free 859.1 829.2 735.9 808.1 |808.7 792.7 742.5 781.1
{

......................................................... | e = =t = = = = ————— - -

Mean 471.1 469.9 486.8 1380.9 466.6 460.8

......................................................... ‘ - o - — ——— -

Results of statisttcal S.Ed+ CD{0-.05) S.Ed+ CD{0.03%)

analysis

Main treatment 14.88 31.56 . 12.90 27 .36

Sub treatment 8.86 NS 6.79 13.78

Interaction A: 26.59 53.94 20.38 41.35

Interaction B: 26.05 53.62 21.72 44 .7¢

Two sub means at same level main.

Note: A

B = Two main means at same or different levels sub.

NS

Not significant
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Table 72: Effect of herbicides and crop weed competition on kernel weight partitioning

index (KWPI) of diverse groundnut cultivars

Rabi 1987 | Rabi 1988
.............................. I---___-----__..___-__---.._.._-_-
Treatments Harvest | Harvest
.............................. [=ommmmmmme e
. K-3 JL-24 Ganga- Mean | K-3 JL-24 Ganga- Mean
puri | puri
......................................................... S S
|
Tf Alachlor 0.50 0.46 0.48 0.48 | 0.28 0.49 0.45 0.41
I
T{ Pendimethalin 0.52 0.55 0.52 0.53 ] 0.34 0.49 0.47 0.43
I -
T3:0xyfluorfen 0.59 0.56 0.49 0.55 ] 0.32 0.49 0.45 0.42
|
T4:F]uchlora11n 0.44 0.46 0.51 0.47 | 0.25 0.41 0.47 0.38
| .
TS:Glyphosate 0.49 0.36 0.48 0.44 | 0.18 0.36 0.37 0.30
|
TG:C4 weeds 0.35 0.45 0.39 0.40 | 0.15 0.41 0.36 0.31
: !
TI:C3 weeds 0.18 0.48 0.44 0.37 | 0.14 0.38 0.39 0.30
J
TB:C3 + C4 weeds 0.26 0.49 0.44 0.39 | 0.13 0.37 0.31 0.27
|
‘T; weed free 0.57 0.54 0.58 0.56 | 0.44 0.49 0.50 0.48
|
---------------------------------------------------------- ]--------------------~---------
! Hean 0.43 0.48 0.48 | 0.25 0.43 0.42
R L LR L | ..............................
“Results of statistical S.Ed+ €D(0.05) S.Ed+  CD(0.05)
fanalysis
|
tlain treatment 10.025  0.053 0.017  0.035
}sm treatment 0.010 0.021 : . 0.008 0.016
L9
{interaction A: - 0.031 0.063 0.023  0.047
Interact ion B: 0.039 0.083 0.027 0.056

lote: A = Two sub means at same level main.
§ = Two main means at same or different levels sub.

NS = Not significant
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24 and Gangapuri showed significantly higher KWPI than K-3. The
interactions among the cultivars and treatments were also

significant (Fig.17).
4.34 HARVEST INDEX (HIXZ)

- The differences in HI among diverse groundnut cultivars
due to the treatments were significant in rabi 1987 and 1988
(Table 73). The weed free treatment showed highest HI followed

by oxyfluorfen and pendimethélin which were on par with each

-

other. The tregtments containing weeds showed significantly
lower HI. All herbicide treatments imp?oved HI. The différeﬂées
in HI found among the cultivars were significant. Cvs. JL-24 and
Gangapuri were significantly superior over K-3. The interactions

among the cultivars and treatments were significant (Fig.18).

4.35 WEED INDEX (%)

The differences in weed index (%) found among diverse
groundnut cultivars in various treatments were significant in
rabi 1987 and 1988 (Table 74); The treatments containing weeds
showed higher values of weed index and it was highest in T8.
The herbicide treatments showed significantly lower values of
weed index and i;ﬁxfs lowest with pendimethalin followed by
oxyfluorfen. The differences among the cultivars were
significant. Cvs. Gangapuri and JL-24 showed significantly lower

weed index than K-3. The interactions among the cultivars and

treatments were significant.
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Table 73: Effect of herbicides and crop weed competition on harvest index (%) of diverse

groundnut cultivars

Treatments

- - o =

Tf Alachlor
T.: Pendimethalin
T.: Oxyfluorfen
T : Fluchloralin
T : Glyphosate
T:C eeds

4 w
T.: C_ weeds

3
T:C. + C, weeds
8 3 4

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interact ion B:

Note: A = Two sub means

B = Two main means at same or different levels sub.

NS

Not significant

- - - - -

44.

49.

40.

46.

35.

20.

28.

Rabi 1987 ..
Harvest
JL-24 Ganga-

puri
43.1 44.4
47.8 46.4
48.5 45.3
421 47.3
37.8 47.8
44.0 38.7
48.5 42.9
48.1 43.2
46.6 49.8
45.2 45.1
S.Ed+

2.71

1.37

4.1

4.51

at same level main.

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

40.

38.

33.

34.

33.

30.

44.

Mean K=-3
44..0 | 30.4
46.4 35.2
47 .6 34.2
43.4 1.29.9
|
43.9 1.23.5
I
39.5 | 20.7
|
37.3 ] 19.5
|
39.8 | 17.0
}
47.7 | 42.3
|
|
| 28.1
{
€D{(0.05)
5.76
2.76.
8.33
9.32

Rabi 1988
Harvest
JL-24  Ganga-

puri
45.7 42.7
44.8 43.8
44 1 A2
40.3 44.6
38.2 39.4
43.8 38.5
40.0 41.0
39.5 33.8
44.8 45.6
42.4 41.3
S.Ed+
1.28

0.57

1.71

. 2.07

cn(

4.

0.05)

.73

.16

.48

29
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Table 74: Effect of herbicides and crop weed competition on weed index (%) of diverse

groundnut cultivars

Rabi 1987

Treatments Harvest

K-3 JL-24  Ganga- Mean | K-3 JL-24 Ganga- Mean

: puri puri
. | .

T]: Alachlor 42.9 45.3 42.7 43.6 | 68.9 42.7 44 1 51.9
I

TZ: Pendimethalin 15.9 26.5 12.7 18.4 | 52.6 32.8 26.6 37.3
I

T3: Oxyfluorfen 17.7 22.4 17.2 19.1 | 56.9 23.3 32.5 37.6
I

T4: Fluchloralin - 60.4 56.1 43.9 53.5 1 71.9 51.3 48.3 57.1

' |

TS: Glyphosate 58.1 63.8 42 .1 54.9 | 81.5 61.0 52.2 64.9
I

Ts: c4 weeds 79.6 60.6 62.9 67.7 | 82.9 54.7 56.4 64.7
I

T7: C3 weeds : 88.1 63.2 64.1 71.8 | 85.1 60.8 56.7 67.5
|

TB: c3 + (:4 weeds 84.3 64.9 66.6 71.9 | 88.4 67.0 67.9 74.4
I

Tg: Weed free 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 3.6
I

......................................................... |_------_-___-------_-_----_---

Mean 49.8 44 .7 39.2 | 65.3 43.7 42.7

_________________________________________________________ |____-_-_---_--------_------_-_

Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05)

analysis

Main treatment 1.94 4.11 1.70 3.61

Sub treatment 1.15 2.34 0.99 2.03

Interaction A: 3.46 7.02 2.99 6.08

Interact ion B: 3.39 6.98 2.96 6.09

Note: A = Two sub means at same level main
8 = Two main means at same or different levels sub.

NS = Not significant



4.36 HAULM YIELD

?he differences in. haulm yield of diverse groundnut
cultivars at harvest due to the treatments were significant in
rabi 1987 and 1988 (Table 75). The weed free treatment ;ecorded
higﬁest haulm yield fbllowed by péndimethalin and oxyfluorfen
which were on par with each other. The treatments containing
weeds showed significantly lower haulm yield and it was least in
T8. All the herbicide treatments significantly improved haulm

yield. The differences among the cultivars were not significant.

The interactions among the cultivars and treatments  were

significant.

4.37 TOTAL NUMBER OF PODS PLANT -

The differences in total number of pods of diverse
groundnut cultivars at harvest due to the treatments were
significant in rabi 1987 and 1988 (Table 76). The weced free
treatment produced  highest number of pods followed by
pendimethalin and oxyfluorfen. The treatments containing weeds
showed significantly lower total pods and were on par with each
other. All the herbicide treatments significantly improved total
number of pods per.plant.i The differences among the cultivars
were significant. Cv. JL-24 was significantly superior in rabi
1987 and cvs. JL-24 and Gangapuri were significantly superior
over K-3 in rabi 1988. . The interactions among the cultivars and

treatments were significant in rabi 1987 only.
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Table 75: Effect

of herbicides

diverse groundnut cultivars

and crop weed competition on haulm yield

179

-2
m ) of

Treatments

T.: Alachlor

T,: Pendimethalin
T.: Oxyfluorfen.
T,: Fluchloralin
T : Glyphosate

T : C4 weeds
weeds

T.: C
3

T : 63 + C4 weeds

T.: Weed free

Results of statistical
analysis

Main treatment
Sub treatment
Interaction A:
fnteract1on B:

Hote: A =

(=]
u

NS = Not significant

Two sub means

---------------------------- -

284.0

419.3

349.7

237..7

102.3

148.0

183.0

156.3

458.0

Rabi 1987
Harvest
JL-24 Ganga-
puri
.282.C .263.0
309.0  369.3
319.3 366.0
233.7 228.G
-232.7 230.7
194.3 214.3
151.3 173.0
144.3 162.3
442.7 369.3
256.6 264.0
S.Eqi
18.51
10.53
31.73
31.95

at same level main.

276..3

365.9

345.0

233.1

218.6

185.6

169.1

154.3

423.3

€D(0.05)

39.24

NS

64.36

65.79

Two main means at same or different levels sub.

. 244.3

298. 0

283.7

226.0

206.7

226.3

(g

Rabi 1988

Harvest
JL-24  Ganga-

puri
241.3 247.7
297.7 317.7
344.3 315.0
262.7 216.7
223.7 247.7
206.0 235.0
208.0 209.7
179.0 211.3
438.0 401.3
266.7 266.9
S.Ed+
11.58
4.95
14.85
18.48

Mean

244 .4
304.4
314.3
2351
226.p
222.4
209.8
194.6

434.4

€D{0.05)

24,54

NS

30.12

38.30
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Table 76: Effect of herbicides and crop weed competition on total number of pods plant

in diverse groundnut cultivars

-----------------------------------------------------------------------------------------

Rabi 1987 .

Treatments Harvest

K-3 JL-24  Ganga-

puri

Tf Alachlor 8.75. 10.70. 7.50
T,: Pendimethalin 14,43 12.80 12.03
T3:0xyf1uorfen 12.10 11.80 11.00
T4: Fluchloralin 8.40 -i0.40 8.50
Tg Glyphosate 9.70. 7.00 8.20
T6:C4 weeds 3.35 8.10 6.30
T7:C3 weeds B 2.9 8.30 4.70
T8:C3 + C4 weeds 3.00 7.50 6.10
Ty Heed free 17..00 14.60 12.83
w 585 1013 6.55
Results of statistical S.Ed+
analysis

Main treatment 0.53
Sub treatment 0.42
Interaction A: - 1.26
Interaction B: 1.04

Note: A = Two sub means at same level main.

|
!
Mean |
|
|

9.02
13.09

11.63

CD{0-.05)

0.85

B = Two main means at same or different levels sub.

NS = Not significant

10.35

Cp{0.05)

1.74

0.85

NS

Rabi 1988
T harvest
X3 oL-20 Ganger  Mean
puri
5.73 11.00 8.20
8.90 12.20 8.70
7.21 13.70 10.13
5.82 9.63 7.40
4.80 7.35 6.30
4.70 8.50 6.70
3.45 7.20 5.31
3.40 6.30 5.45
16-. 02 18.30 14.95
Cer 0.7 83
S.EQL
0.82
0.42
1.26
1.37

NS
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4.38 TOTAL NUMBER OF MATURE PODS PLANT 1

The differences in total number of mature . pods found in
diverse groundnut cultivars at harvest due to the treatments were
significant 1in -~ rabi 1987 and 1988 (Table 77). The weed free
treagment shdwed highest total number of mature . pods followed by
pendimethalin and oxyflurofen which were on par with each other.
The treatments containing weeds showed significantly lesser
number of mature : pods. All the herbicide treatments
significantly improved total number of matured pods except
glyphosate in rabi 1988. The differences among the cultivars
were significant. Cv. JL-24 was significantly superior in rabi
1987 and cvs. ‘JL-24 and Gangapuri were significantly superior
over K-3 in rabi 1988. The interactions among the cultivars and

.treatments were significant in rabi 1987 only.
4.39 FILLED PODS PERCENTAGE

The differences in filled pods percentage found in
diverse groundnut cultivars at harvest due to the treatments were
significant in rébi 1987 aﬁd 1988'(Table 78). The weed free
treatment produced highest filled pods percentage followed by
pendimethalin and oxyfluorfen. The treatments containing weeds
showed significanff?'lower percentage of filled pods and it was
least in T8. All the herbicide treatments significantly improved

the .percentage of filled pods. The differences among the

cultivars were significant. Cvs. JL-24 and Gangapuri were



Table 77:. Effect of herbicides and crop weed competition on total number of mature

-1
plant in diverse groundnut cultivars

Treatments

T.: Alachlor

T_: Pendimethalin
T.: Oxyfluorfen

T, : Fluchloralin
T : Glyphosate
T.: C4 weeds
weeds

T.: C
3

T:¢C weeds

+ C
8 3 4

T : Weed free

P L L T T T S R,

Results of statistical
analysis

‘Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A =
B = Two
NS = Not significant

Rabi 1987 .
Harvest
JL-24  Ganga-

puri
8.60 5050
9.90 9.80
10.50 8.90
7.60 6- 00
5.50 6.20
6.60 4.20
6.-30 3.50
6.40 4.00
12.60 10.30
8.22 6.51
S.Eqi
0.52
0.37
1.09

0.97

Two sub means at same level main.

Mean | K-3
[
I
|

6.62 | 4.60
{

10.31 | 7.70
!

9.50 | 5.10
I

6.27 | 4.00
l

6.00 |} 3.60
I

4.37 .} 3.10
l

3.74 1 2.23
I

4.07 | 2.00
!

'2.13 [13.00
I
l
| 5.04
l

CD{(0..05)

1.09

0.74

0 2.23

1.98

main means at same or different levels sub.

Rabi 1988
Harvest
JL-24  Ganga-

puri‘
8.50 5.35
9.20 6.20
11.20 7.81
7.30 4.95
6.40 4.20
7..20 4.64
5.60 3.4
5. 00 3.90

15.10 12.20

S.Ed+

0.64
0.34

.02

pods

------------------------------

.70

~03

.41

.73

.98

.74

.63

.43

CD(0.05)

1.

- 0.

69

NS

NS



Table 78: Effect of herbicides and crop weed competition on filled pods percentage in

diverse groundnut cultivars

- = o et = = - " o e = - " e e M 4 = A = e on A e W e o T A Ak A e A -

Rabi 1987 .. I Rabi 1988
I

Treatments Harvest | Harvest
| )

K-3 JL-24  Ganga-  Mean } K-3 JL-24  Ganga-  Mean
I
I

N puri puri
I
T1: Alachlor 64.6 80.3 73.6 72.8 | 74.9 77.9 77.3 76.7
‘ |
Tz: Pendimethalin 77..8 81.0 81.7 80.2 | 80.0 79:..0 81.3 80.1
' I .
T3: Oxyfluorfen 76.2 86.0 81.0 81.1 | 76.8 81.8 81.3 79.9
I A
T4: Fluchloralin 61.8 73.2 70.5 68.5 | 72.1 76.0 _ 73.3% 73.8
|
75: Glyphosate 64.8 76.2 75..6 72.2 | 72.0 76.0 69.6 72.5
I .
76: c4 weeds 61.0 76.0 66.6 67.9 | 65.5 75..1 67.0 69.2
|
77: c3 weeds - 62.7 76.0 68.0 68.9 | 63.7 73.7 67.1 68.2
]
78: c3 + c4 weeds 60-0 75.0 65.5 66.8 | 58.8 72.3 68.2 66.4
|
79: Weed free 79.5 86.3 83.2 83.0 | 81.3 82.3 82.8 82.1
|
......................................................... ,_--_--_-_--_-_--..-_-.._-..-----..
Mean 67.6 78.9 73.9 | 71.7 77.2 74.2
--------------------------------------------------------- l---_--------------------------
Results of statistical S.Ed+ CD{0.05) S.Ed+  CD{0.05)
analysis
Main treatment ) _ 2.42 5.14 2.07 4.38
Sub treatment 1.39  2.83 0.95 1.93
Interaction A: 4.19 NS 2.88 5.79.
Interaction B: 4.19 NS 3.35 6.94

Hote: A'= Two sub means at same level main.
B = Two main means at same or different levels sub.

NS = Not significant



significantly superior over K-3. The interactions among the

cultivars and treatments were significant in rabi 1988 only.

4.40 ' NUMBER OF SEEDS PLANT 1

The differences in seed number per plant found in
diver§e groundnut cultivars at harvest due to the treatments were
significant in rabi 1987 and 1988 (Table 79). The weed free
treatment showed highest seed number per plant followed by
pendimethalin and oxyfluorfen. The treatments containing weeds
showed sign;ficantly lower seed number and it was lowest in T8.
All the herbicide treatments T2, T3, Tl’ T4 and fS significantly
improved seed number in that order. Among the cultivars
Cangapuri and JL-24 were significantly superior over K-3. The
interactions among the cultivars and treatments were also

significant.

4.41 TOTAL NUMBER OF PEGS PLANT 1

The differences in total peg number found in diverse

groundnut cultivars at harvest due to the treatments were

significant in rabi 1987 and 1988 (Table 80). The weed free

treatment showed highest peg number followed by pendimethalin and
oxyfluorfen. The  treatments containing weeds showed
significantly least pegu;umber and were on par with each other.
All the herbicide treatments T2, T3, Tl, 'l‘4 and T5 significantly
improved peg number in that order. The differences among the

cultivars were significant. Cv. K-3 was significantly superior

184
&M



Table 79:

Note: A

diverse groundnut cultivars

: Alachlor

: Pendimethalin

: Oxyfluorfen

: Fluchloralin

: Glyphosate
: € weeds

4
: C_ weeds

3

tC_o+ C eeds
3" "

. Weed free

Results of statistical
analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

8 = Two main means at same or different levels sub.

NS

Two sub means

Not significant

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

. -1
Effect of herbicides and crop weed competition on number of seeds plant in

Rabi 1987 | Rabi 1988
.............................. T
Harvest - Harvest
.............................. | mmm e eeeeeeaas
K-3 JL-24  Ganga- Mean | K-3 JL-24 Ganga- Mean

puri | puri
| ..............................
|
9.2 10.3 11.6 10.4 | 5.3 11.0 10.9 9.1
|
13.3 13.2 16.4 4.3 | 7.7 12.9 13.5 11.4
!
131 13.7 14.9 13.9 | 6.9 15.1 12.1 11.4
: |
7.2 9.8 10.9 9.3 | 4.4 9.8 9.8 8.0
I
7.3 6.9 11.8 8.7 | 3.3 7.8 9.6 6.9
|
4.4 8.3 8.0 6.9 ! 2.9 8.2 9.0 6.7
| .
2.8 8.2 7.9 6.3 | 2.6 8.1 8.3 6.3
|
K| 7.8 7.7 6.2 1 2.3 6.5 6.9 5.2
|
15.4 16.9 18.6 6.9 | 4.3 16.8 18.0 16.4
I
| ..............................
8.4 10.6 12.0 | 5.5 10.7 10.9
| ..............................
S.Ed+  CD{C.05) S.Ed+  CD{0.05)
0.49 1.03 0.30 0.62
0.17 0.34 0.21 0.42
- 0.51 1.03 0.62 1.25
0.75 1.56 0.55 1.12

at same level main.
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Table 80: Effect of herbicides and crop weed competition on total number of pegs plant-

in diverse groundnut cultivars

———n e - s ) % A R 40 A e e T S e e Y e = o e Y 8 = e Y - - e - -

Treatments

---------------------------------------------------------

T.: Alachlor

T.: Pendimethalin
T.: Oxyfluorfen

T, : Fluchloralin
T_: Glyphosate

T : C4 weeds
T, : C3 weeds
weeds

T:C C
37 %

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Note: A = Two sub means

B = Two main means at same or different Tevels sub.

NS = Not significant

at same Tevel main.

Rabi 1987 . |
.............................. |
Harvest |
------------------------------ I
K-3 JL-24 Ganga- Mean | K-3
puri |
[
I
26.8 16.8 14.3 19.3 | 18.0
|
39.2 20.1 21.6 26.9 | 26.6
I
28.1 19.6 16.6 21.4 | 19.6
I
14.8 18.0 14.1 15.6 | 16.2
|
18.3 13.0 15.3 15.5 | 121
|
9.8 12.0 11.8 n.2 | 10.0
!
8.3 10.2 10.7 9.7 | 8.5
|
9.6 9.9 1.6 10.3 | 9.2
I
42.0 24.2 21.3 29.2 | 46.0
|
|
21.9 15.9 15.3 | 18.5
|
S.Ed+ CD{0-.05)
0.45 0.96
0.7¢ 1.62
e 2.39 4.85
1.52 3.09

Rabi 1988
""""""" torvest
o3 de2 Ganga-  Hean

puri

17.5 6.3 17.3

28.1 19.0 24.6
21.7 16.8 19.4

15.1 12.8 14.7

10.2 14.2 12.2

12.6 12.1 11.6

12.0 13.2 11.2

12.4 13.2 1.6

30.0 33.0 36.3
Ses g s
S.ed+ €D{0.05)
1.32 2.79
0.79 1.60
2.37 4.81
2. 4.76
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N
over Gangapuri in both the years. The interactions among the

cultivars and treatments were also significant.

4.42-- SHELLING PERCENTAGE

The differences in shelling percentage of diverse
groundnut cultivars due to the treatments were significant in
rabi 1987 and rabi 1988 (Table 81). The weed free treatment
showed significantly highest shelling percentage followed by
pendimethalin and oxyfluorfen. The treatments containing weeds
showed significantly lower shelling percentage. All the herbicide
treatments improved shelling percentage except glyphosate. The
differences among the cultivars were significant. Cv. K-3 was
significantly superior in rabi 1988. The interactions among the

cultivars and treatments were not significant.

4.43 100 KERNEL WEIGHT

The difference in 100 kernel weight of diverse groundnut
cultivars due to the treatments were significant in rabi‘ 1987
and 1988 (Table 82). The weed free treatment showed highest
kernel weight followed by oxyfluorfen and pendimethalin. The

treatments containing weeds showed significantly lower kernel

weight. All the herbicide treatments significantly improved the
kernel weight except glyphosate in rabi 1988. The differences
among the cultivars were significant. Cv. K-3 was significantly

superior over JL-24 and Gangapuri. The interactions among the

cultivars and treatments were significant.
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Table 81: Effect of herbicides and crop weed competition on shelling percentage of

diverse groundnut cultivars

o e - = " o = S T = R Y o e A - 40 A e v e o A e e o A o e e e A S e = = e

Rabi 1987 . Rabi 1988

Bt T T T N B L L L L T ey

Treatments : o Harvest

- 2 - ——-—

K-3 JL~24  Ganga-  Mean

|
|
|
I
|
N puri | puri
- > = e = 0 = = A o 8 o 0 = = 0 = 0 e e s o W = e > e ™ - l---_---_-----_-_----; .........
|
T1: Alachlor 75.1 73.0 73.1 73.7 } 72.0 72.5 72.1 72.2
|
TZ: Pendimethalin 76.5 73.5 _ 73.3 74.4 | 71.6 73.0 72.6 72.4
. | .
T3: Oxyfluorfen 76.3 74.6. . 72.2 74.4 | 70.6 74.0 720 72.2
I
T4: Fluchloralin 76.1 75.0 72.0 74.4 | 67.6 72.2 72.0 70.6
|
TS: Glyphosate 72.0 70.1 67.8 69.9 | 66.2 70.1 69.0 68.4
!
TG: c4 weeds 73.2 71.5 72.0 72.2 | 65.0 66.6 69.5 67.0
|
T7: C3 weeds : 74.0 72.2 71.2 72.5 | 64.7 68.0 69.2 - 67.3
|
T8: C3 + C4 weeds 73.2 72.0 71.1 - 72.1 | 68.3 68.6 70.0 68.9
I
T9: Weed free ' 77.9 74.5 73.0 75.1 ] 72.6 73.4 73.0 73.0
I
......................................................... I--_--_-_----_--_---_-----_---_
Mean 74.9 72.9 71.7 | 68.7 70.9 71.0
......................................................... ‘ = et = o m  —————————— -——
Results of statistical S.Ed+ CD{0.05) S.Ed+ CD{0.05)
analysis ’
Main treatment 1.03 2.19 1.29 2.74
Sub treatment 0.686 1.37 0.70 1.42
Interaction A: ' ' 2.03 NS 2.1 NS
Interaction B: 1.87 . NS 2.18 NS
Note: ‘A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS = Not significant



Table 82: Effect of herbicides

diverse groundnut cultivars

------------------------------------------------------------------- P et m - .-

[

Treatments

- T e = e o = 4 = = e A -

T : A]aéh]or

T,: Pendimethalin
T.: Oxyfluorfen

T : Fluchloralin
T_: Glyphosate

T ¢ c4 weeds

T,: C3 weeds
T:C_+ C4 weeds

8 3

T : Weed free

Results of statistical
analysis

Main treatment

Sub treatment

Interaction A:

Interaction 8:

Note: A = Two sub means

w
1

NS

Not significant

K-3 JL-24  Ganga-°
puri
56.7 45.0 39.8
58.5 47.9 43.1
57.7 49.2 ‘ 44.2
50.5 39.2 40.6
48.7 43.0 36.9
40.5 39.8 36.9
38.4 37.7 35.2

37.0 38.1 34.3

at same level main.

and crop weed competition on Y00 kernel weight

189

(g) of

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

40.3

42.

wn

42.8

40.6

36.8

37.3

34.5

35.

N

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

Mean | K-3
I
|
I
47.2 | 441
|
49.8 | 46.2
l
50.4 | 47 .0
|
43.4 | 44.2
|
42.9 | 38.6
I
39.1 | 38.7
I
37.1 | 37.6
|
36.5 ] 36.5
|
52.9 | 62.5
!
|
| 42.8
I
CD{0.05)
2.48
1.44
4.32
4,24

Two main means at same or different levels sub.

Rabi 1988
Harvest
JL-24 Ganga-

puri
40.0 36.8
41.0 40.4
40.2 41
39.1 38.4
37.0 34.7
38.9 34.2
32.6 33.3
36.9 32.8
46.6 44.4
39.1 37.3
S.Eq:
1.67
0.49
1.46
2.50

CD{0.05}

3.54

2.96

5.23



4.44 OIL PERCENTAGE

The differences in 0il percentage of diverse groundnut
cultivars at harvest due to the treatments were significant in
rabi 1987 and 1988 (Table 83). The weed free treatment had
significantly highest oil percentage followed by alachlor and
oxyfluorfen which were on par with each other. The treatments
containing weeds showed significantly lower oil percentage and
were on par with each other. The herbicide treatments Tl, T3, 'I’4
and T, improved oil percentage in that order except glyphosate

2

(TS)' The differences among the cultivars were significant. Cv.
K-3 was significantly superior over cvs. JL-24 and Gangapuri.

The interactions among the cultivars and treatments were not

significant.

-

4.45 PROTEIN PERCENTAGE IN KERNELS®

The differences in per cent protein of diverse groundnut
cultivars due to the treatments were significant in rabi 1987 and
1988 (Table 84). The weed free treatment po§sessed significantly
highest protein percentage followed by alachlor and pendimethalin
which were on par with each other. The weedy treatments showed

significantly lower protein percentage and it was least in T8.

The differences among the cultivars were significant. Cvs.
Gangapuri and JL-24 were significantly superior over K-3. The

interactions among the cultivars and treatments were not

significant.
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Table 83: £ffect of herbicides and crép weed competition on o0il percentage of diverse

groundnut cultivars

-----------------------------------------------------------------------------------------

Treatments

. e k- e e e = = e e -

T.: Alachlor

T.: Pendimethalin
T.: Oxyfluorfen

T : Fluchlorasin
T_: Glyphosate

T : C4 weeds
weeds

T.: C
3

T:C C weeds
P

8 3

T : Weed free

Results of statistical

analysis

Main treatment

Sub treatment

Interaction A:

Interaction B:

Hote: A

NS = Not significant

Two Sub means

Rabi 1987 . | Rabi 1988
------------------------------ I---_---------------_---
Harvest | Harvest
.............................. |-_---_-__-__--_---_----
K-3 JL-24  Ganga- Mean | K-3 JL-24  Ganga-
puri | puri
| .......................
I
49.1 48.3 46.5 48.0 | 48.0 47..0 46.4
I
47.0  47.0 4570  46.3 | 46.2 45.0  45.2
- I
48.5 48.0 47.0 47.8 | 47.8 47.2 46.6
' i
47.8 45.5 46.8 46.7 | 46.6 45.8 46.1
I
46.5 44.0 42.9 44.5 | 46.3 45.0 44.5
I
46.5 44.8 46.0 45.8 | 45.0 44.5 45.0
|
47.0 44.5 45.0 45.5 | 44.5 44.2 44,2
I
47 .1 45.1 45.3 45.8 | 45.0 44 44.0
|
49.8 48.2 47.2 48.4 | 49.6 48.1 47.0
|
' .......................
47.7 46.2 45.7 | 46.6 45.7 45.4
I .......................
S.Ed+  CD{0-.05) S.Ed+
1.1 2.35 0.81
0.62 1.27 0.37
1.87 NS 1.10
1.90 NS 1.29

at same level main.

Two main means at same or different levels sub.

C0{0-.05)

NS

NS



fote: A = Two sub means at same level main.

B = Two main means at same or different levels sub.

NS

Not significant

Table 84: Effect of herbicides and crop weed competition on protein percentage of
diverse groundnut cultivars
- - Rabi 1987 | Rabi 1988
g I _______________________________
Treatments i Harvest | Harvest
e e e e s rt AT et e s E——_, . ———- I ..............................
K-3 JL-24  Ganga- Mean | K-3 JL-24  Ganga-  Mean
puri | puri
......................................................... [ e eeaaes
. I
Tl: Alachlor 29.1 29.3 29.8 29.4 | 26.8 28.8 30.3 28.6
I
TZ: Pendimethalin 28.2 29.6 30.8 29.5 | 26.5 28.0 29.2 27.9
|
T3: Oxyfluorfen 27.9 28.3 30.9 29.0 | 26.0 27.0 30.6 27.9
i I
) T4: Fluchloralin 27.9 27.9 29.2 28.3 | 25.7 28.1 29.1 27.6
I
TS: Glyphosate 24.9 26.2 27.0 26.0 | 24.5 27.2 23.6 25.1
|
TG: c4 weeds 24.1 26.9 28.2 26.4 | 23.2 25.1 28.6 25.6
|
T7: c3 weeds 24.4 26.8 29.2 26.8 | 22.1 24.6 27.8 24.8
I
T-8: c3 + c4 weeds - 22.6 26.6 28.3 25.8 | 21.8 23.8 27.3 24.3
I
Tg: Weed free 29.8 30.6 32.6 31.0 | 29.3 30.4 32.8 30.8
I
S g g S I ..............................
Yean 26.5 28.0 29.6 | 25.1 27.0 28.8
......................................................... |-..------__-..__--_-__--_-__..__-
Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05}
malysis
ain treatment 0.87 1.85 1.18 2.49
Sub treatment 0.47 0.96 0.61 1.25
Interaction A: 1.42 NS 1.84 NS
Interact ion B: e 1.48 NS 1.97 NS
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4.46 NITROGEN UPTAKE BY GROUNDNUT CULTIVARS

The differences in N uptake of diverse groundnut
cultivars on 70 DAS due to the treatments were significant in
rabi ‘I987-and 1988 (T@blg 85). The weed free treatment showed
significantly highest N uptaké foilowed by pendimethalin and
oxyfluorfen which were on par with each other. The ‘treatments
containing weeds showed significantly. Jower N uptake. The
herbicide treatments TZ’ T3, Tl and T4 significantly improved N
uptake in that order except glyphoééte which showed lower values.
The differences among the cultivars were significant. Cvs.
Gangapuri and JL-24 were significantly superior over K-3 in rabi

1987, whereas in rabi 1988 Cvs. JL-24 and K-3 were superior. The

interactions  among the cultivars and treatments  were

significant:
4.47 PHOSPHORUS UPTAKE BY GROUNDNUT CULTIVARS

The differences in P uptake of diverse groundnut
cultivars on 70 DAS due to the treatments were significant in
rabi 1987 and 1988 (Table 86). The weed free treatment showed
significantly highest P uptaké. The treatments containing weeds

showed significantly lower P uptake. The herbicide treatments

Ty T3 4 5

i~

order except glyphosate in rabi 1988. The differences among the
cultivars were éigﬁificanf.' Cv. JL-24 was significantly superior
over K-3 in both the years. The interactions among the cultivars

and treatments were significant.
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Table 85: Effect of herbicides and crop weed competition on nitrogen uptake (kg ha-]) of
wiverse yroundaut_cultivars. -
Rabi 1987 i Rabi 1988
y | eeeecesecssceccecscccccececs-mas | memm - B e P
Treatments 70 DAS | 70 DAS
.............................. [mmmmmmmmmm e
K-3 JL-24 Ganga- Mean | K-3 JL-24  Ganga- Mean
puri | puri
--------------------------------------------------------- I_-_-....--_-_-.._-_--------..-_..--
> I
T\: Alachlor 74.2 95.3 95.2 88.2 | 61.6 58.7 56.0 58.8
|
Tz: Pendimethalin 96.5 94.9 133.5 108.3 | 76.0 63.3 69.3 69.5
|
T3: Oxyfluorfen 96.6 101.3 19,6;.-8’ 101.6 | 72.6 73.9 66.4 70.9
’ I
14: Fluchloralin 78.7 85.5 81.7 81.9 | 56.8 57.3 53.2 55.8
|
TS: Glyphosate 50.9 65.3 70.4 62.2 | 411 46.6 26.5 38.0
|
76: C4 weeds 73.7 63.8 68.4 68.6 | 56.5 52.7 44,7 51.3
I
17: 63 weeds 47.1 46.1 48.9 47.4 | 43.9 33.5 40.7 39.4
|
TB: C3 + C4 weeds 63.2 50.3 47.4 53.6 | 44.4 46.2 46.0 45.5
|
Tg: Weed free 116.4 146.6 141.8 134.9 | 95.2 113.9 106.6 105.2
I
......................................................... [ =ommmmmmm e maeemaeaaaaeaas
Mean 77.5 83.2 88.2 | 60.9 60.7 56.6
......................................................... l-------_-_-_-_-_--_---__-.._---
Results of statistical ) S.Ed+ €D{0.05) S.Ed+ €D(0.05)
analysis
Main treatment 4.17 5.84 1.64 3.47
Sub treatment 2.04 $.15 0.92 1.87
Interaction A: 6.13 12.44 2.77 5.61
Interaction B: 6.87 14.21 2.81 5.79
Note: A = Two sub means at same level main.
B = Two main means at same or different levels sub.
NS = Not significant



T \%{95

-1
Table 86: Effect of herbicides and crop weed competition on phosphorus uptake (kg ha )

of diverse groundnut cultivars -

Rabi 1987 Rabi 1988

e e e r e vt e s m e e w et e e [ Cem e, RN e n e E e ma— e~ ———-———--

[
!
l
I
|
puri | puri
......................................................... |__-__---__-_---..-_--_--_-.._-..-
. I
T]: Alachlor 6.84 9.01 9.86 8.57 | 5.85 6.42 5.44 5.90
. !
TZ: Pendimethalin 9.45 10.57 11.86 10.63 | 6.56 6.99 6.95 6.83
‘ {
T3: Oxyfluorfen 8.71 9.28 10.69 - 9.56 | 7.29 7.52 7.24 7.35
-7 |
T4: Fluchloralin 7.60 8.41 7.09 7.70 | 5.81 6.04 4.54 5.46
TS: Glyphosate 4.01 5.95 6.87 5.61 | 3.61 4.65 2.97 3.74
j .
TG: C4 weeds 6.37 6.37 5.88 6.21 | 5.18 5.54 4.29 5.01
I
T7: C3 weeds 4.10 4.44 4,22 4.25 | 4.51 3.49 3.72 3.91
' I
Ta: C3 + C4 weeds - 5.06 4.21 4.19 4.49 | 3.81 4.09 4.16 4,02
I
Tg: Heed free 10.50 13.52 12.97 12.33 ] 9.24 11.00 10.53 10.26
|
g B e L e L
Mean 6.96 7.97 8.18 | 5.76 6.19 5.54
--------------------------------------------------------- I-..__-.._---_---__..__...._____..---
Results of statistical S.Ed+ €D(0.05) S.Ed+ €D(0.05)
malysis '
Hain treatment : 0.39 0.84 0.19 0.39
Sub treatment 0.18 0.37 0.10 0.21
Interaction A: 0.55 1.11 0.30 0.62
Interaction B: . 0.64 1.33 0.32 0.66
Note: A = Two sub means at same level main

8 = Two main means at same or different levels sub.

NS = Not significant
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4.48 POTASSIUM UPTAKE BY GROUNDNUT CULTIVARS

The differences in K uptake of diverse groundnut
cult}vars on 70 DAS due to the treatments were significant in
rabi 1987 anq-l988 (Table 87). The weed free treatment'.shqwed
significantly hiéhest‘ K 4uptake followedAby pendimefhalin and
oxyf}uorfen. The treatments containing weeds showed sigpificantly
lower K uptake. The herbicide treatments T2, T3, T1 and ’I‘4
significantly improved K uptake in that order. With glyphosate
treatment lowest K uptake was noticéd. The differences among the
cultivars were significant. Cvs. JL-24 and Gangapuri were
significantly supérior over K-3. The interactions among the

cultivars and treatments were significant.
4.49 LEAF PROTEIN CONTENT (Z)

The diffefences in leaf protein content (%) found among
diverse groundnut cultivars 6n 70 DAS due to the treatments in
rabi 1987 and 1988 are presented in (Table 88). Lower leaf
protein content was found in rabi 1988. The weed free treatment
showed highest leaf protein content. 'The treatments confaining
weeds showed lower leaf protein content. All the herbicide
treatments except glyphosate showed higher values of leaf protein
and 1t was higher with pendimethalin and oxyfluorfen than T8.

Among the Cvs. higher leaf protein content was found in K-3 than

Gangapuri and JL-24.



Table 87:

of diverse groundnut cultivars

-1
Effect of herbicides and crop weed competition on potassium uptake (kg ha )

Rabi 1987 | Rabi 1988
L TTTTEETE eSS se s T ST sesmeTms | """"""""""""""""
-Treatments DAS | 70 DAS
.............................. L E L LT P
K-3 JL-24  Ganga-  Mean | k-3 JL-24 Ganga- Mean
puri | puri
e m et e A ;e e m N E e m e e r M ———mE— et M m . m e, - ———-———-— I ..............................
r |
Tf Alachlor 51. 67. 63.3 60.9 | 40.2 47.5 45.6 44 .4
!
5: Pendimethalin 67. 79. 85.6 77.7 | 55.2 54.1 53.4 54.2
|
T3:nyf1uorfen 65. 69. 70.2~ ~ 68.2 | 44.6 53.8 52.1 50.2
- |
T4:F1uch1ora1in 48. 89. 60.0 55.8- | 388 40.9 431 40.9
{
TS:GIyphosate 28. 44, 53.3 41.9 | 24.1 36.7 25.3 28.7
J
T6:C4 weeds 47.7 59.5 48.5 51.9 | 40.2 41.7 44.0 41.9
|
T7:C3 weeds 35.1 42.6 37.5 38.4 | 35.4 32.9 35.5 34.6
I
TB:C3 + c4 weeds 48.9 37.7 33.9 40.2 | 34.9 39.0 36.1 36.7
|
: Weed free 85.4 115.1 98.2 99.6 | 69.1 83.5 82.7 78.4
I
= - = = = = = =t = = = == == == = = = = e . - ——— I ..............................
ean 53.1 63.9 61.2 | 42.5 47.8 46.4
........................................................ | - - ————— = e === ———
esults of statistical S.Ed+  €D(0.05) S.Ed+ €D{0.05)
nalysis
1in treatment 3.21 6.80 1.41 2.98
ib treatment 1.39 2.83 0.71 1.45
iteraction A: 4,18 8.48 2.14 4.34
iteraction B: 5.14 10.65 2.34 4.83

—uc

at same level main

main means at same or different levels sub.

te: A = Two sub means
B = Two
NS = Not significant
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4.50 SINK SIZE (g KERNEL m 2 LEAF; kg KERNEL kg - LEAF AND kg

KERNEL kg '~ LEAF PROTEIN)

' The differences in the sink size of diverse groundnut
cultivars due to the treatments in rabi 1987 and 1988 were
calculated (Table 88). Lower sink size in terms of g kernel m—2
leaf and kg kernel kg—l leaf were found in rabi 1988. The weed
free treatment showed highest sink size. The treatments
containing weeds showed reduced sink size and it was lowest in
treatment T8. All- the herbiqide"%featﬁents,improved sink size
interms of g kernel m_2 leaf, kg kernel kg_l leaf and kg kernel
kg-—l leaf protein and sink size improved to a greater extent with

oxyfluorfen and pendimethalin. Among the Cvs. higher sink size

was found in Gangapuri arnd JL-24 than K-3.

4.51 REDUCED VEGETATIVE GROWTH (PER CENT REDUCTION IN IAI

OVER T9)

The differences in per cent reduction in LAI of diverse
groundnut cultivars on 30, 50, 70 and 90 DAS due to the
treatments in rabi- 1987 and 1988 were calculated (Table 89).
Weedy treatments showed greater reduction in LAIL. All the
herbicide treatments except glyphosate showed less reduction in

LAI and reduction in LAI was least with pendimethalin followed by

oxyfluorfen.
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it89: Effect of herbicides and crop weed competition reduced vegetative growth (per cent

redyction in LAI over Tg) and reduced reproductive growth (per cent reduction in matured

pods over Tg) in diverse groundnut cultivars

Reduced reproductive

vegetative growth

(%)

growth (%)

50.5

39.5

40.9

40.5

Reduced

Rabi 1987
50. 70
DAS DAS
21.8 18.1
19.5 3.8
10.8 10.0
28.9 27.3
45.1 36.9
393 }4.0
45.5 49.9
42.0 44.3
0.0 0.0
28.5 23.7
26.4 25.8
29.3 25.3

40.2

51.4

48.3

59.3

60.4

44.0

34.8

32.2

25.0

39.4

34

23.0

Rabi 1988
50 70
DAS  DAS

3.1 29
3.6 15.
260 7.
44.0  33.9
42.5  sl.
84.8  37.
46.1  s0.
52.0  42.
0.0 0.
30.5  28.;
40.5  32.
5.9 32.

29.

39.

51.

46.

52.

48.

31.

20.

47.

49.

63.

68.

65.

40.8

60.1

65.1

63.5

72.6

73.1

61.2



4.52 " REDUCED REPRODUCTIVE GROWTH (PER CENT REDUCTION IN

NUMBER OF MATURED PODS OVER T9)

The differences in per cent reduction in number of
matured pods of diverse groundnut cultivars at harvest due to the
treatﬁents in rabi 1987 and 1988 were calculated (Table 89).
Greater reduction in number of matured pods was found in rabi
1988 +and than in 1987. The treatments containing weeds showed
greater reduction in number of matured pods. All the herbicide
treatments showed less reduction in number of matured pods and it
was lesééf with pendimethalin and’bx;}luorfen-than T8. Cv. K-3

showed greater reduction in number of matured pods than JL-24 and

Gangapuri in both the years.

4.53 CORRELATION STUDIES

-

~

Simpie correlation coefficients ('r' values) were
calculated between kernel yield and pod yield, shelling
percentage, 100 kernel weight, number of matured pods, filled
pods percentage, harvest index, haulm yield and total dry matter
at harvest (TDM) in rabi 1987 and 1988 (Table 90). The
correlation coefficient values were positive and significant at
five and one per cent level indicating that an increase in these
characters, would result in increased seed yield and vice versa.
Among these characters, ‘ggd yield, number of matured pods, haulm
yield and TDM showed a very high (r=>0.9) correlation with kernel

yield in both the vyears.

<



Table 90:

Correlation coefficient values

202

Kernel yield

1

2

10.

1.

12.

\

Pod yield

Shelling percentage

100 kernel weight

Nuwber of watured pods
Filled pods percentage
Harvest index

Haulm yield

Total dry matter (Harvest)
Weed dry matter at 30 DAS
Weed dry matter at 50 DAS
Weed dry matter at 70 DAS

Weed dry matter at 90 DAS

** Significant at 1% and 5% level

'r’ values ‘r' values
Rabi 1987 Rabi 1988
0.98%* 0.99%%
0.51%%* 0.79%%*
0.75%* 0.53%*

0 94%% 0.92**
0.77*% 0.83**
0.64%% 0.77%%
0.95%* 0.89*%*
0.98** 0.98**
-0.56%* - 0.62%%*
~-0.85*%* -0.81%*
-0 89** —0.84%**
-0.91** -0.90%*



The correlation coefficients between kernel yield and
weed dry matter at 30, 50, 70 and 90 DAS showed significant
negative correlation at five and one per cent level in both the
years indicating that increased weed dry matter  would result in

decreased kernel yield and vice versa.
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CHAPTER V

DISCUSSION AND CONCLUSIONS

. Groundnut 1is very suceptible to weed competition during
boéh early and late stages of growth (Yaduraju et al., 1981).
The critical period of weed competition was reported to be 4 - 8
weeks after sowing (Chamblee et al., 1982; Yadav et al., 1984
and Hamada, 1988). During the crop growth period sixteen weeds
were observed out of which seven possessed C4 and nine C3 pathway
(Plate 1 and 2). C4 weeds dominated during early stages of crop
growth andiat pod filling stage C3. C4 weeds, .Cyperus rotundus,
Dactyloctenium aegyptium, Digitaria sanguinalis, Cynodon dactylon

and C, weeds, Ocimum canum, Lagasca mollis and Parthenium

3
hysterophorus were predominant. Rao et al. (1982); Choudhary

(1983); Prasad et al. (1987) and Kondap et al. (1989) also

reported the predominance of these weeds in groundnut.

Pendimethalin and oxyfluorfen gave season long weed

control and effectively checked most dominant C3 and C& weeds.

Flﬁchloralin, alachlor and glyphosate were less effective in
controlling C3 weeds at later stages of crop growth. Murthy
(1982); Rao et al. (1982); Brecke and Teem (1983); and Kondap
et al. (1989) also reported the efficacy of pendimethalin and
oxyfluorfen for controlling annual- broad leaved weeds and
grasses. Pendiﬁethalin checked grasses and bréad Jeaved weeds
but it could not control Cyperus rotundus (Thomson, 1979).
Pendimethalin is known to inhibit photosynthesis, oxidative

phosphorylation, protein, nucleic acid and 1lipid synthesis
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(Moreland et al., 1972; Ashton and Crafts, 1981). Whereas,
oxyfluorfen kills the suceptible plants by damaging cellular
membranes followed by necrosis (Pritchard et al., 1980). It also
inhibits photosystem 11 e;eqt;on transport and .causes protein
damage (Kunert et al., 1985). The}selectivify in groundnut is

based on enzymatic degradation (Akobundu, 1988).

The reduction in weed density on 90 DAS is due to
senescence. Herbicides significantly reduced weed density at all
the stages of crop growth. Many researchers have reported lower
wéed densities with the use of herbicides like alachlor (Joshi,
1987; Lunsford et al., 1987), pendimethalin (Brecke and Teem,
1983; Yadav et al., 1983 and Kondap et al., 1989); oxyfluorfen
(Fadayomi et al., 1977 and Joshi, 1987), fluchloralin (Joshi,
1987 and Rao, 1988) and glyphosate (Fenderson et al., 1982 and

Piggot et al., 1982).

Murthy  (1982) and Bhanumurthy and Subramanian (1989)
opined that weed dry matter.is a better parameter to measure
competition than weed number since it more precisely measures
the quantity of growth related factors utilized by weeds. Total
weed dry matter (TWDM) increased upto 110 DAS in weedy controls.
A1l the herbicides reduced. TWDM at all the stages of crop growth
and lower TWDM was found with pendimethalin and oxyfluorfen. Use
of fluchioraiin, glyphosaté and ala;hior led to more C3 weed DM
indicating their less efficiency in controlling C3 weeds.
Whereas, pendimethalin and oxyfluorfen produced lower C3 weed DM.

Cvs. Gangapuri and JL-24 plots showed lower TWDM on 70 DAS than



-

K-3 in weedy controls. This is due to vigorous growth of thesé
cvs. during éarly stages. Patro et al. (1981), Kondap et al.

(1989) reported cultivaral differences in checking weed growth.

Weed control efficiency percentage (WCE) on 70 DAS was
in the order of <79.7 and 63.8) with pendimethalin, oxyfluorfen
(67.7 and 62.8); alachlor (63.2 and 52.9), glyphosate (58.6 and
50.3) and fluchloralin (48.1 and 42.4) in rabi 1987 and 1988
respectively. Pendimethalin and oxyfluorfen checked C3 and C4
weeds efficiently and thus allowed the crop to grow more
vigorously resulting in higher yields. Patro et al. (1981) and
Prasad et al. (1987) reported that fluchloralin was less
effective in controlling broad leaved weeds. Piggot et al.
(1982) reported good control of Digitaria sanguinalis in post

»

emergence application with glyphosate.

C4 weeds containing highest number of stomata were
-Cynodon dactylon followed by Euphorbia hirta. In C3 weeds
stomatal number was high in Celosia argentea and Ocimum canum.
Most dominant C3 and C4 weeds had greater stomatal number than

groundnut cultivars. Higher number of stomates may lead to high

rates of transpiration and photosynthesis.

Weed growth_.rate (WGR) was more in weedy controls.
Herbicides reduced WGR and it was lesser with pendimethalin and
oxyfluorfen. WGR was high in cv. K-3 plots than in JL-24 and

Gangapuri on 70 DAS. Grime and Hunt (1975) indicated that

waintenance of high RGR is important for competitive ability and
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majority of weeds had higher RGR values than the crop. The mean

RGR for weeds (C3 and C4) on 50 DAS was 0.080 g g_ld—l and it was

0.067 g g-_ldtl for crop with weed competition indicating higher

competitive ability of weeds.

Calcﬁlgted LATI of weeds was highest in weedy controls
which in turn affected crop LAI. Herbicide treatments reduced
weed ﬂBI and it was lowest with pendimethalin followed by
oxyfluorfen. Weed IAI was more in K-3 plots than in Gangapuri

and JL-24 indicating susceptibility of K-3 to weed competition.

In the presént study it is seen that some weeds compete
exclusively for nitrogen and others for phophorus and potassium.
Among the competing C4 weeds the per cent NPK found was highest
in Amaranthus viridis (3.35, 0.54 and 3.43) and in C3 weeds per
cent N was higheét in Digera arvensis (3.30), P was highest in
Celosia argentea (0.57) and K was highest in  Parthenium
hysterophorus (4.42). Previous research reports showed that
weeds compete with crops for NPK (Sen, 1981; Naidu et al., 1982;
Rao and Agarwal, 1984). The weedy controls showed higher NPK
uptage and produced higher weed DM. Similar observations were
made by Rajan et al. (1981); Naidu et al. (1982) and Kondap et
al. (1985). Herbicides reduced NPK uptake by weeds and the
uptake was lowest when pendimethalin and oxyfluorfen were
applied. The N P K ué?;ke‘by weeds was more in K-3 plots.

Negative correlation between N uptake of weeds and groundnut crop

was reported by Setty and Hosmani (1977). Cvs. JL-24 and



N

Gangapuri appeared to have utilized fixed N and were relatively

free from competition for this nutrient than K-3.

C4 weeds had higher rates of 14CO2 assimilation than C3.

14COZ assimilation was highest in C4 weeds like Dactyloctenium
aegyptium (197.9 cpm g—l leaf DM hr-l) followed by Digitaria
sanguinalis (144.7 cpm g © leaf DM hr 1). Among C, weeds CO,
assimilation was more with Parthenium hysterophorus (65.52 cpm
l).

g_l leaf DM hr_l) Lagasca mollis (47.60 cpm g_l leaf DM hr

Chen et al. (1970); Patterson and.Flint (1983) and Patterson
(1985) also reported high ratéé/;f-photosyﬁthesis in C4 weeds.

Among the pre-emergence herbicides oxyfluorfen showed
slight discolouration of leaves during early stages followed by
pendimethalin. However, these phytotoxic effects disappeared on
30 DAS. Similar reports were made by Kulandaivelu (1979) and
Pahuja et al. (1985). Post emergence application of glyphosate
caused higher phytotoxicity (persistent discolouration of leaves

and stunted growth). Banks et al. (1977) also reported visual

injury to crops due to post emergence application of glyphosate.

Light transmission ratio (LTR) was more in weed free and
herbicide treatmentsv and it was less in weedy controls. The
lower LTR values in weedy controls is due to sufficient growth of
weeds which captured -maximum light. Iwata et al. (1983)
reported reduction in growth and yield of groundnuts when weeds
compete for light. Walker et al. (1988) found that height, leaf

angles and leaf area affect competition for light. Grime (1979)
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indicated that éompetitive plants achieve greater plant height
when weed competition sets in. Shoot coﬁpetition, that is plant
height increased in weedy contréls in both the years and JL-24
and Gangapuri attained higher height indicating their ability to
compete with weeds better than K-3. Saini and Tripathi (1974)
and Hamada (1988) found increased length of stems and internodes
of crop when subjected to weed competition. Plant height was
relatively less in weed free treatment and with herbicides.
Glyphosate caused‘ greater reduction in plant height due to
phytoxicity (Banks et al., 1977). ‘Séigi and Tripathi (1974) and
Haﬁada (1988) reported reduction in number of branches in
groundnut due to presence of weeds. The per cent reduction in

total number of branches in weedy controls was less in cvs. JL-24

and Gangapuri than K-3.

,

Root nodule number in the cultivars was more in weed
free and herbicide treatments, than in weedy controls. Reduction
in nodulé number due to weeds was reported by Kumar (1986).
Except  glyphosate all herbicides improved nodule  number.
Increase in nodule number was reported with the application of
alachlor (Kishinevsky et al., 1988), pendimethalin and
oxyfluorfen (Kulandaivelu and Morachan, 1981; and Sidhu et al.,

1985) and fluchloralin (Sidhu et al., 1985).

-

The amount of dry matter produced is an indication of
overall Q&\ifation of resources and better light interception.

Chamblee et al. (1982) indicated that the edrly vegetative and

reproductive stages in groundnut are very sensitive to weed
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competition. Total dry matter (TDM) of all the cultivars

"

increased with age. and the increase in TDM was linear uPFo 90
DAS (Fig.4). Sastry et al. - (1980) also reported progressive
increase in TDM upto harvest. The differences between treatments
uptoj~30.DAS were 1less and it gradually increased with age’

indicating the magnitude of coﬁpetifion. Chaﬁﬁlee et al. (1982),
Yadav et al. (1984) and Hamada (1988) reported that the critical
peri;d in - groundnut is 4 -~ 8 weeks after sowing. TDM was
highest in weed‘free and herbicide treatments and it signifi-

cantly decreased in weedy controls at all growth stages. Wells

and Walker (1983) and Singh et al. (1987) also reported decrease

in dry matter with weed competition. The per cert reduction in

TDM at maturity was less in cvs. Gangapuri and JL-24 in weedy
controls than K-=3. TDM at maturity was highly correlated with
kernel yield (Table 90). Pitelli et .al. (1983) and Kondap et al.
(1989) also reported cultivaral differences in dry matter with

weed competition.

TDM was low in rabi 1988 on account of low temperatures
during germination and pegging stages and affected flowering and
increased the duration of crop thereby duration of weed
competition by 10 - 12 days. During germination minimum
temperatures were (> 18.0°C and < 12.0°C) and before pegging
15.3°C and < 12.5°C), in rabi 1987 and 1988 respectively which
affected crop growth and development. Temperature plays an
-important role in groundnut growth and development, the optimum

growth occurs at 27°C and winimum growth at <20°¢C (Ketring,
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1984). Cox (1979) also found optimum growth of groundnut at

-

27.5°¢C gnd below 15.5°C no growth occurrea. Cvs. JL-24 (Spqpish)
and Gangapuri (Valencia) were found to be resistant to low
temperature and yield was relatively higher in rabi 1988 than K-3
(Virginia).

Leaf DM was highest in weed free treatment indicating
better utilisation of resources including light. Léaf and stem
DM decreased 1in ‘weédy controls. Singh et al. (1987) also

reported reduction i? leaf DM with weed competition. Herbicides

pendimethalin and oxyfluorfen impfoved leaf and stem DM (Fig.6).

Leaf area index tLAI) increased upto 90 DAS and
decreased later duc;> to leaf senescence. Bhan (1973) also
reported occurrence of leaf senescence after 90 DAS in groundnut
cultivars. Leaf area depends on number of leaves and rate of
leaf expansion. Light and temperature affect their growth. LAI
values were low in rabi 1988 upto 70 DAS which resulted in slow
gfowth in the initiai stages. LAI was highest in weed free plots
and significantly less in weedy controls.. Cvs. JL-24 and
Gangapﬁri had higher LAI than K-3 during early stages. The per
cent reduction of LAI in weedy controls was less during early
stages in Gangapuri and JL-24. Higher LAI in weed free plots led
" to higher yield in K-3 during rabi 1987. However, due to low

temperature in 1988, K-3 LAI values decreased indicating its

suceptibility to low temperature.
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Leaf weight ratio (ILWR) was high in weed free and
herbiqide treatments and decreased i;‘weé&§ controls. Leaf area
ratio (LAR) is the amount of leaf area produced per unit of total
plant dry weight. ILAR decreased with ageing. LAR is one of the
,impogtant growth  parameters that influences competition
(Patterson, 1985). Cultivars JL-24 and Gangapuri grown in weedy
control (C3+C4) showed higher per cent increase 1in LAR upto
pegging than - weed free treatment indicating their ability to
utilise light, s0il nutrients and fixed atmospheric N. Banyikwa

B

and Rulangaranga (1985) also reported increase in ILAR of

groundnut with weed competition and attributed to competition,..

with soil nutrients. Cvs. Gangapuri and JL-24 showed higher LAR

than K-3 during early stages.

Specific leaf weight (SLW) is an index of leaf
thickness. éLw showed increasing trend upto 110 DAS and then
decreased.  Positive relationship was found between CO2 fixation
and SLW. Bhagsari and Brown (1976) observed positive correlation

of photosynthetic rate with SLW.

Relative  leaf growth rate (RLGR) values gradually
decreased with ageing (Table 65). All the cultivars in weedy
controls showed lower RLGR on 90 DAS than weed free.

pendimethalin and oxyfluorfen increased it.

g

Leaf area duration (LAD) is the total amount of leaf
area present over a‘particular period of growth. ILAD 1is an

important growth  parameter that influences competition
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(Patterson, 1985). LAD values were highest in weed free and
herbicide treatments. Cvs. JL-24 and Gangapuri had better LAD
than K-3. Enyi (1977) reported positive relationship between LAD

and seed yield.

. Crop growth rate (CGR) is influenced by IAI, leaf
photosynthetic rate and leaf angle and is an index of the amount
of light intercepted. CGR showed increasing trend upto 90 DAS
and th;reafter decreased (Fig. 8). CGR was highest in weed free
treatment and it significantly decreased in weedy controls. Cvs.

JL-24 and Gangapuri had higher CGR (8.26 and 7.81 g m—zdnl

2371y on 90 DAS in rabi 1987.

respectively) than K-3 (6.25 g AL
The per cent reduction in CGR with weeds was less in cvs.
Gangapuri and JL-24 during pod filling stages than K-3. Enyi
(1977) also reported varietal variat;on in CGR and concluded that
variation in CGR affects yield. Except glyphosate, the
herbicides wused significantly improved CGR. During rabi 1987

optimum LAI for cultivars K-3 (4.29), JL-24 (3.82) and Gangapuri

(2.91) was found in weed free plots on 90 DAS.

Relative growth rate (RGR) is the rate of growth per
unit weight of plant and it decreased with ageing (Fig. 10).
Janamatti (1979) and Padma (1989) also observed progressive
decrease in RGR with ageing. Grime and Hunt (1975) and
Patterson (1985) opined that RGR is an important growth parameter
that determines competition. Cvs. JL-24 and Gangapuri had h;gher

RGR than K-3 on 50 DAS. The per cent reduction in RGR was less
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in weedy control plots of JL-24 and Gangapuri than K-3 during pod
filling. Banyikwa and Rulangaranga (1985) also reported

reduction in RGR due to weed competition. SN

Net assimilation rate (NAR) shows the gro&th rate per
unitpzieaf _areaAi.e. assimilatory surface. NAR decreased as
growth advanced (Fig. 11) mainly due to shading and senescence.
NAR was higher . in weed free and herbicide treatments and
significantly decreased in weedy controls. Banyikwa  and
Rulangaranga (1985) also reported reduction in NAR due to weed
competition. Cvs. JL-24 and Ganggpuri had higher NAR than K-3
during flowering and pod filling.- fﬁe per cent reduction in NAR
with weeds was less in cvs. Gangapuri and JL-24 during pod

filling. Enyi (1977) reported higher NAR in bunch cvs. than in

spreading.

The crop raised in weedy controls had higher total
chlorophyll content than weed free treatment which may be
\éttributed to ~ shading by weeds. Rao and Mittra (1988) also
observed increased chlorophyll content with shading. Herbicide
treatments except glyphosate showed lower.chlorophyll conteﬁt and
were similar to weed free treatment. Cvs. JL-24 and Gangapuri
had lower total chlordphyll content than 'K-3. Similarly
cultivaral differences for total chlorophyll was also reported
(Bhagsari and Brown 19761_- Dhopte and Kudupley,1986). Bhagsari

and Brown (1976) reported that chlorophyll content was weakly

correlated with photosynthetic rate and yield.



Cultivar JL-24 had higher leghaemoglobin than K-3. All
herbicides except glyphosate improved leghaemoglobin and its

content was positively related to N uptake.

Single 1leaf photosynthesis is the basis for dry matter

production which in turn determines the yield. Groundnut possess
C3 pathway (Patterson, 1985). CO2 assimilation rates were
14

highest (41.28 "~ 'C cpm g_l leaf DM hr * for K-3; 67.08 for JL-24

Ay

and 72.10 for Gangapuri) in weed free followed by herbicide
treatments than weedy controls, due to decreased light

availability. Iwata et al. (1983) and_Banyikwa and Rulangaranga

”

.

(1985) reported that competition for light is very important in
weed competition than for soil nutrients. Cvs. Gangapuri and JL-
24 showed higher rates of COZvassimilation than K-3. Similarly
Rao and Das (1981) and Pallas (1982) showed cultivaral variation
in photosynthesis and attributed to mesophyll and stomatal

resistance and RUBP carboxylase activity and resistance to CO2

diffussion.

The loss in pod yield depends upon the density of weeds,

duration of weeds, type of weed species present and competing

ability of crops (Reddi, 1988). Pod yield was highest in weed

free treatment and significantly decreased - in weedy
controls. The loss in pod yield in weedy control (C3 + C4) was
7lf9 and 74.4 per cent)_ﬂin>;abi.l987 gnd 1988 respectively as
compared to.weed freeutreatmentg The reduction in'ppd‘yields-due
to weed competition ranged from 70 - 76 per cent (Yaduraju et

al., 1980; Rao et al., 1982; Rao et al., 1987; XKondap et al.,
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1989) and 80 -~ 90 per cent (Hamada, 1988). Less pod yield was
obtained in rabi 1988 due to low temperatures. However, JL-24

and Gangapuri showed resistance to low temperature.

During both the years -weedy controls (C3) and (64) did

!
-not show any significant differences among them which suggests

that both C, and C, weeds were equally detrimental in reducing

3 4
yields of groundnut. During both the years weedy control (C3 +
C4) recorded lowest yield. Kondap et al. (1980) indicated that

the yield reduction due to the presence of monocot + dicot weeds

was maximum followed by the presence of monocot and dicot only.

Cardina et al. (1986) repérted that grass weeds were more

detrimental than broad leaved weeds in reducing groundnut yields.
Black (1976) pointed out that C4 weeds are more competitive than
C3. However, Reddi (1988) repérted that although grassy weeds
dominate in groundnut, serious competition is also due to broad
leaved weeds. Sen (1981) stated that competition tends to be
greater between plants of similar vegetative characters viz.
broad leaved weeds compete more with broad leaved crops. In weed

free treatment, K-3 produced the highest yield but with weed

competition yield was reduced to greater extent.

Cultivars Gangapuri and JL-24 significantly produced
higher pod yield than K-3. The per cent reduction in pod yield
was less in cvs. Gangapuri and JL-24 in weedy controls. Kondap
et al. (1980); Murthy et al. (1981) and Pitelli et al. (1983)
reported cultivaral differences in  groundnut for weed

competition. Application of Herbicides significantly improved
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pod yield and the increase was highest with pendimethalin
followed by oxyfluorfen. " These two ‘herbicides effectively

checked both C, and C, weeds and thereby contributed for higher

3 4
TDM, CGR and other yield components resulting in high pod and
kernel yield. Similarly Silva et al. (1983), Ray (1986) and
Kondaé et al. (1989) have reported that use of pendimethalin
results in high yields. Yadav et al. (1983) and Prasad et al.

(1987) have alsb observed effective control of weeds wusing

oxyfluorfen.

Kernel yield also followed the same trend as that of pod
yield. Kernel yield was also highest in weed free and herbicide
treatments and significantly decreased in weedy controls. The
increase in kernel yield was highest with pendimethalin followed
by oxyfluorfen because of efficient weed control and improvement
in yield components. Chamblee et al. (1982) and Murdock et al.

(1986) reported reduction in seed yield due to weed competition.

Kernel weight partitioning index (KWPI) was higher in
weed free and herbicide treatments than in weedy controls
(Fig.17). Lower KWPI values were found in rabi11988 which may be
attributed to igcreased duration- of weed competition, low
temperature and lower TDM. Cultivars JL~24 and Gangapuri had
higher KWPI than K-3. All herbicides improved KWPI and greater
increase was observed with pendimethalin and oxyfluorfen. Duncan
et al. (1978) and Tsai et al. (1987) also opined that

partitioning of assimilates between vegetative and reproductive

parts had greatest effect on yield. The present study indicates
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that . high seedling vigour and IAD during early stages,
maintainance of high RGR, CGR, NAR during pod filling to
maturity and efficient translocation of photosynthates to~ seeds

are important for high yields.

Weed dry matter was negatively correlated with kernel
yield (Table 90). Several researchers reported a significant
negative relafionship between weed dry matter and yield in
groundnut (Tosh and Misra, 1977; Seshaiah et al., 1979; Hauser

et al., 1982 and Singh et al., 1987).

Harvest index (HI) reveals the efficiency of
translocation of assimilates to economic parts. Positive
correlation between HI and kernel yield was found (Table 90). HI
was highest in weed free and herbicide treatments and
significantly decreased 1in weedy controls cultivars JL-24 and
Gangapuri had higher HI than K-3. Natarajaratnam (1979) also
observed higher HI in bunch cultivars than semi-spreading.
Dhopte and Zade (1981) reported positive correlation between HI

and seed yield.

Positive correlation between haulm yield and kernel

yield was observed (Table 90). Haulm yield was highest in weed
free treatment which significantly reduced in weedy controls.

Lowest haulm yield was found in weedy control (C3+C4) followed by

—T

3) and (C4)' Herbicides improved haulm yield and greater

increase was observed with pendimethalin and oxyfluorfen.
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Number <of pegs per plant were highest in weed free and
herbicide treatments and decreased significanlty in weedy
controls. Herbicides improved peg number except glyphosate. Cv

K-3 had higher number of pegs than Gangapuri and JL-24.

Appargntly these pegs 1in K-3 could not produce pods.

Yield contributing parameters like total number of pods
plant_l, number of matured pods plant_l, filled pods percentage,
and number of seeds plant_1 were highest in weed free and
herbicide treatments and these decreased drastically in weedly
controls. Similarly Hammerton (1976) and Pitelli et al. (1984)7
also reported reduction ‘in numbé; of pods plant_i, number of
seeds plant_1 and percentage distribution of dry matter with weed
competition. Cvs JL-24 and Gangapuri showed higher filled pods
percentage and number of seeds plant—l than K-3. The percent
reduction in all yleld parameters were less in cvs Gangapuri and
JL-24 in weedy controls. Rao (1986) and Reddy et al. (1984)

observed more number of kernels in Spanish types than Virginia.

Correlation between kernel yield and pod yie;d, shelling
percentage, number of matured pods, filled pods percentage, haulm'
yield, TDM at harvest were positive‘ and significant. Among
these, pod yield, number of matured pods, haulm yield and TDM at
harvest showed a very high (r=>0.9) positive correlation with
kernel yield in both the years. Similarly high posiive

correlation between number of matured pods and pod. yield were

observed by Chandola et al. (1973); Enyi (1975) and Labana et al.



(1980) and number of pods m--2 and seed yield by Kudo and Syodai

(1986).

Kernel weight and shelling percentage were higher in
weed free and herbicide treatments and it decreased in weedy
'
controls. Cv. K-3 had higher values of shelling percentage in
rabi 1987 whereas cvs Gangapuri and JL-24 were superior in rabi
1988. Cv K-3 had higher 100 kernel weight than JL-24 and
.
Gangapuri. However, the percent reduction in shelling and 100
kernel weight in weedy check was more in c¢v K-3 than Gangapuri

and JL-24. Rao (1980) and Reddy and Shah (1985) also reported

cultivaral differences for kernel weight and shelling percentage.

Weed competition reduced protein and o0il content of

kernels. Herbicides improved these characteristics and higher

values were found with pendimethalin and oxyfluorfen than weedy

controls. Cultivars Gangapuri and JL-24 had higher protein than
K-3. Saini et al. (1973); Singh and Gupta (1974); Murthy (1982)
and Kumar (1986) reported reduction in oil and protein content
due to presence of weeds. Jayakumar et al. (1985) also reported
that the herbicides pendimethalin, oxyfluorfen and fluchloralin
increased o0il and protein content. It seems higher protein
content is related to increased resistance to low temperature.
Higher leaf protein (%) was found in weed free and herbicide
treatments and dgcreéggd in weedy controls. All herbicides
except” glyphosate ‘increased leaf protein and it was more with

pendimethalin and oxyfluorfen.
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Glyphosate treatment led to lower NPK uptake than
pendimeghalin and oxyfluorfen. Cvs JL-24 and Gangapuri had
better N and P uptake than K-3 in rabi 1987, and K uptaké . was
more 1in cvs. Gangapuri and JL—24 in both . the vyears. Seshaiah
(19792 and Rajan et al.(1981) reported least uptake of
nutrients in weedy control. Setty and Hosmani (1977) observed

negative correlation .between nitrogen uptake by weeds and N

uptake of crop.

Use of herbicides improved sink size and it was higher

with pendimethalin and oxyfluorfen. Cvs JL-24 and Gangapuri had

p

higher sink size than K-3.

Based on the above discussion, the following conclusions

could be drawn :

C4 weeds Cyperus rotundus, Dactyloctenium aegyptium,
Digitaria sanguinalis, Cynodon dactylon and C3 weeds, Ocimum
canum, Lagasca mollis and Parthenium hysterophorus were

predominant during the crop growth period. Weeds removed

greater quantities of nutrients (NPK) and thus reduced uptake of

NPK by'crop. Competition for NPK differred with weed species.
Dominant C4 and C3 weeds had high rates of CO2 assimilation and
contained more number of stomata. Cvs JL-24 and Gangapuri

suppressed weed growth during early stages.
Weed competition reduced important morpho—phyéiological

traits and greatly affected sink size and protein content leading
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to decrease in yield and yield components. Greater  groundnut
growth reductions were found with weed competition between 40 and
50 DAS (vegetative to flowering) indicating critical period for
groundnut. Cultivaral differences among the diverse groups of
groundnut exist in their ability to compete with weeds ' during
rtheir growth and development. Cv. K-3 was found to be least
efficient in competing with either C3 or C4 weeds, whereas, cvs.
JL=24 and Gangapuri withstood the competition better by producing
higher TbM, CGR, RGR and NAR. During early growth stages cvs JL-
24 and Gangapuri maintained higher values for LAI, IAD and leaf
DM and the percentage decrease in RGR, CGR and NAR at pod filling
stages was also less with weed competition. Greater increase in
plant height and LAR were also observed in these cultivars with
weed compétition. JL-24 and Gangapuri also maintained higher
rate of CO2 assimilation, leghaemoglobin content, protein -
content ané improved sink size. - In addition, these cultivars
maintained high rate of kernel weight partitioning index, harvest
index and other yield components i.e., total number of pods,
number of matured pods, filled pods percentage and number of
.seeds per plant. The per cent reduction in o0il, 100 kernel

weight and shelling percentage were less incthese cultivars with

weed competition.

In suceptible cv. K-3 the values for important traits
like CO2 assimilation"rate, leaf DM, LAR, LWR, LAI, LAD were low
during early stages and RGR, CGR, NAR drastically decreased

during pod filling with weed competition except chlorophyll



content.

~

It is seen that cv. K-3 had highér oil percentage than
protein when compared to JL-24 and Gangapuri, which had more
protein. This aspect needs further research. In order to explain

cultivar differences, studies have to be made on rooting

pattern and internodal elongation as these affect competition for
extracting nutrients from the soil and the plants ability to

intercept light.

C, and C. weeds were equally detrimental in reducing the .

4 3

yield. Hence, it is very essential to control both weeds. It
would be interesting to evaluate further the ability of the

cultivars to compete for COZ'

Among the herbicides pendimethalin @ 1.5 kg a.i. ha—l

and oxyfluorfen @ 0.25 kg a.i. ha 1 were found to be very

efficient in controlling C3 and C4 weeds and these enhanced all
growth characteristics, yield and yield components. Glyphosate

b
is phytotoxic to groundnut and its use may be discouraged.

3



SUMMARY



CHAPTER VI
SUMMARY

Field experiments were conducted to know the effect of
" herbicides and crop weed competition on physiologiqal dspects of
diverse groundnut (Arachis hypogaea L.) éultivars af.fﬁe Céllege
Farm, College of Agriculture, Rajendranagar, Hyderabad,Aduring
rabi (November to April) 1987 and 1988. Three cultivars viz.,
Viréini; (K-3); Valencia (Gangapuri) and Spanish (JL-24) were
selected for the study. Four pre-emergence herbicides (alachlor

‘@ 1.5 kg a.i. ha '; pendimethalin € 1.5 kg a.i. ha '
oxyfluorfen @ 0.25 kg. a.i. ha—l;. fluchloralin @ 1.5 kg a.i.
ha—l) and one post emergence herbicide (glyphosate @ 1.5 kg a.i.

<ha_l which was applied in between rows with rubber foam) were

used.

Weeds were classified into C3 and C4 based on 1leaf

anatomy and staining techniques. During the crop growth period

sixteen weeds were observed out of which seven possessed C4 and -

nine C,. C, weeds dominéted during early stages of crop growth

while C3 at pod filling stage. C4 weeds, Cyperus rotundus,

Dactyloctenium aegyptium, Digitaria sanguinalis, Cynodon dactylon
and C3 weeds, Ocimum canum, Lagasca mollis and Parthenium

hysterophorus were predominant. Pendimethalin and oxyfluorfen

——azre.

gave season long weed control and effectively checked most of the

dominant C3 and C4 weeds. Fluchloralin, alachlor and glyphosate
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wvere less effective in éontrolling 03 weeds at later stages of

crop growth.

Weed density had no relationship with weed dry matter.

Cvs. JL-24 and Gangapuri suppréssed weed growth during early‘

stages. Calculated LAI values for weeds was more in cv. K-3
plots than Gangapuri and JL-24. Herbicides reduced weed growth
rate (WGR). Nutrient uptake by weeds was high and resulted in
decreased uptake by crop. Competition for NPK differred with

weed species. Herbicides improved efficiency of nutrient uptake

by the crop.

C4 weeds showed higher CO2 assimilation rate than C3.
High photosynthetic rates were found in dominant C4 weeds like
Dactyloctenium aegyptium, Digitaria sanguinalis and C3 weeds like

Parthenium hysterophorus and Lagasca mollis. Dominant C3 and C4

weeds showed more number of stomata than groundnut cultivars.

Weed competition reduced important morpho-physiological
traits of groundnut and increased plant height. The growth
‘_parameters LAI; CGR; RGR, NAR, RLGR, LWR, SLW and LAD decreased
with weed competition, while LAR increased. The dry matter of
leaves, stems and TDM also decreased with weed competition. All
the herbicides except glyphosate significantly improved these

morpho-physiological characters.

-

CO2 assimilation rate, leghaemoglobin content of

nodules, nutrient uptake, sink size and leaf protein reduced with

weed competition, but chlorophyll content increased. Weed
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competition also reduced light transmission values. Herbicides

except glyphosate significantly improved these traits.

During rabi 1988, low temperatures prevailed during
germination and pegging stages which affected crop growth and
,development and thus increased duration of crop by 10 - 12 days
and registered lower Tbﬁ;' pod‘yieid, harvest index and kernel

welght partitioning index.
|

C3 and C4 weeds were equally detrimental in reducing pod
yield. The loss in pod yield in weedy control (C3 + C4) was 71.9
~and 74.4 per cent as compared -to weed free check in rabi 1987 and
1988 respectively. Cv. K-3 was found to be suceptible to weed
competition c¢vs. JL-24 and Gangapuri withstood the competition
and produced better yields. Among the cvs. loss in pod yield
with competition (C3 + C4) was 84.3, 88.4 per cent in K-3; 64.9

ands 67.0 per cent in JL-24; 66.6 and 67.9 per cent in Gangapuri

during rabi 1987 and 1988 respectively.

Weed competition significantly reduced kernel yield,
total number of pods, number of matured pods, filled pods
percentage, number of seeds plant_l, shelling percentage and
kernel weight. Herbicides improved all these components and the
increase Qas more with pendimethalin and oxyfluorfen. Weed
competition also reduced TDM (at maturity), haulm yield, KWPI and

HI. -



Weed competition reduced protein and o0il content of

kS

kernels. Herbicides improved tliese characteristics and higher

values were found with pendimethalin and oxyfluorfen.

Weed DM was negatively correlated with yield. Among

various characters, a high positive correlation (r = > 0.9) was
found between kernel yield and TDM at maturity, haulm yield,
number of matured pods and these parameters showed highest

,

decrease in cv. K-3.

Among the herbicides pendimethalin @ 1.5 kg a.i. ha
and oxyfluorfen @ 0.25 kg a.i. ha—1 effectively controlled C3 and
C4 weeds and these enhanced all growth characteristics, yiéld

and yield components. Whereas, glyphosate was toxic to groundnut.
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