


" 

APAlJ C":entral Library 

Acc:No~ ~~~ 
D1te: 30' 6· '10 

EFFECT OF HERBICIDES AND CROP WEED 
~1PETITION ON PHYSIOLOGICAL ASPECTS OF 

-4 

SE GROUNDNUT (Arachis hypogaea L.) CULTIVARS 

BY 

SHIVAKUMAR M. HIREMATH 

THESIS SUBMITTED TO THE 
ANDHRA PRADESH AGRICULTURAL UNIVERSITY 

IN PARTIAL FULFILMENT OF THE REQUIREMENTS 
FOR THE AWARD OF THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

DEPARTMENT OF PLANT PHYSIOLOGY 

COLLEGE OF AGRICULTURE 

--~ 

ANGRAU 
Central Library 

Hyderabad 

m ~!!m~l~f~nl~m 
D03332 

ANDHRA PRADESH AGRICULTURAL UNIVERSITY 
RAJENDRANAGAR, HYDERABAD - 500030 

1990 



CERTIFICATE 

Mr"SHIVAKUMAR M. .HIREMA.TH has' satisfactorily 'prosecuted 

the course of research and that the thesis entitled "EFFECT OF 

HERBICIDES AND CROP WEED COMPETITION ON PHYSIOLOGICAL ASPECTS OF 

DIVERSE GROUNDN1,JT (Arachis hypogaea L.) CULTIVARS" submitted is 

the result of original research~work and is of sufficiently high 

standard to warrant its presentatiQn to the examinatiop. I also 

certify . that the' thesis or part thereof has' not been previously 

submitted by him for a degree of ~ny Universit¥~ 

Date 

.~, ~~ V7l 
(Dr. A. SHI~ 

Major Advisor 



, 

CERTIFICATE 

This is to certify that the thesis entitled "EFFECT OF 
HERBICIDES AND CROP WEED COMPETITION ON PHYSIOLOGICAL ASPECTS OF 
DIVERSE GROUNDNUT (Arachis hypogaea L.) CULTIVARS" submitted in 
partial fulfilment of the requirements for the degree of Doctor 
of Phi~osophy in Agriculture, of the Andhra Pradesh Agricultural 
University, Hyderabad, is a record of the bonafide research work 
carried out by Mr.SHIVAKUMAR M. HIREMATH under my guidance and 
supervision. The subject of the thesis has been approved by the 
Student's Advisory Committee. 

No part of the thesis has been submitted for any 
degree or diploma. The published part has been 
acknowledged. All assistance and help received during the 
of the investigations have been duly acknow+edged by the 
of the thesis. 

other 
fully 

course 
.author 

· iJ VI') 
~'~V~/3J~b 

(Dr. A. SHIV RAJ) . 
Chairman of the Advisory Committee 

Thesis approved by the Student Advisory Committee. 

Chairman 

Member 

Member 

Member 

: (Dr. A. SHIV RAJ) 
Professor and Head 
Department of Plant Physiology 
College of Agriculture 
Rajendranagar, Hyderabad-30. 

: (Dr. I. V. SUBBA RAO) 
Professor 
Department of Plant Physiology 
College of Agriculture 
Rajendranagar, Hyderabad-30. 

: (Dr. S .~" KONDAP) 
Professor, & P.I.Weed control 
Department of Agronomy 
College of Agriculture 
Rajendranagar, Hyderabad-30 

~ 
scheme (PL-480) 

(Dr. P. CHANDRASHEKAR RAO) 
Assistant Professor 
Weed Control Scheme (PL-480) 
College of Agriculture 
Rajendranagar, Hyderabad-30. 



LIST OF CONTENTS 

Chapter Title Page No •. 

I INTRODUCTION 1. 

II REVIEW. OF LITERATURE .. S 

III MATERIALS AND METHODS J;.1 

IV.· RESULTS (;9 

V DISCUSSION AND CONCLUSIONS ')..04-

VI SUMMARY 2- ?-4-

LITERATURE CITED " - XX,(j 



~ .. 
LIST OF FIGURES 

------------------------------~----------------------------------

S.No. 

1 

2 

3 

Title 

Field layout plan 

Effect of herbicides and crop.weed com~etition on 
weed density, (C3 and C4) (rabi 1987) 

Effect of herbicides and crop weed competition on 
total weed dry matter, (C3 and C4) (rabi 1987) 

Page No. 

4 Effect of herbicides and crop weed competition on \I~ 

total dry matter of diverse groundnut cultivars 
Crabi 1987) 

5 Effect of herbicides and crop weed competition on 1'2-~ 
leaf dry matter of dive:r;se groundnut cultivars 
(rabi 1987) 

6 Effect of herbicides (pendimethalin and \ 'l-.3 
oxyfluorfen) and crop weed competition (C

3
+C

4
) on 

dry matter of leaf, stem and pods in diverse 
groundnut cultivars (rabi 1987) 

7 Effect' of herbicides and crop weed competition on l')...'1-

leaf area index of diverse groundnut cultivars 
(rabi 1987) 

8 Effect of herbicides and crop weed competition on 11, ).... 
crop growth rate of diverse groundnut cultivars 
Crab! 1987) 

9 Effect of herbicide pendimethalin, crop weed I~J 
competition (C

3
+C

4
) and weed free treatment on 

leaf area index, crop growth rate and total dry 
matter among diverse groundnut cultivars Crabi 
1987) 

10 Effect of herbicides and crop weed competition on 15 ~ 
relative growth rate of diverse groundnut 
cultivars Crabi 1987) 

11 Effect of herbicides and crop weed competition on ILr~ 

net issimilation rate of diverse groundnut 
cultivars Crabi 1987) 

. 12 Effect of herbicides and crop weed competition on ) 4:}­
leaf weight ratio of diverse groundnut cultivars 
Crabi 1987) 



Contd •• 

S.No. Title Page No. 

13 Effect of herbicides and crop weed competition on I~ 

leaf area ratio of diverse groundnut cultivars 
(rabi 1987) 

. 14 Effect of herbicides and crop weed competition on l ~ b 
specific leaf weight of diverse groundnut 
cultivars (rabi 1987) 

15 Effect of herbicides and crop weed competition on I'~ 
pod yield of diverse groundnut cultivars (rabi 

16 

17 

18 

1987) 

Effect of 
oxyfluorfen) 
dry matter at 
1987 and rabi 

herbicides ~;-Cpendimethalin 
crop weed competition (C

3
+C4) 

various stages of crop growth 
1988) 

and 
on pod 
(rabi 

Effect of herbicides and crop weed competition on 
kernel weight partitioning i~dex (rabi 1987) 

Effect of herbicide (pendimethalin), crop weed 
competition (C

3
+C

4
) and weed free treatment on 

total dry matter (harvest), harvest index and pod 
yield among diverse groundnut cultivars (rabi 
1987) 

174 



S.No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

LIST OF TABLES 

Title 

Various .physiological aspects and yield attributes 
in groundnut 

Classification of some important weeds found 
Rajendranagar based on photosynthetic pathway 

Meteorological data for rabi 1987 
.. 

Meteorological data for rabi 1988 

at 

Characteristics of Spanish. {JL-24), ValE!ncia 
(Gangapuri) and Virginia (K~3) groundnut cultivars 

Dates of sowing and harvesting 

Competing weed spectrum during rabi 1987 and rabi 
1988 

Effect of herbicides and crop weed competition on 
mean number of weed species during rabi 1987 (30 
DAS) 

Effect of herbicides and crop weed competition on 
mean number of weed species and relative density 
(%) during rabi 1987 (70 DAS) 

Effect of herbicides and crop weed competition on 
mean number of weed species during rabi 1988 (30 
DAS) 

Effect of herbicides and crop weed competition on 
mean number of weed species and relative density 
(%) during rabi 1988 (70 DAS) 

Effect of herbicides and crop weed competition on 
total weed density (C

3
+C

4
) during rabi 1987 and 

rabi 1988 (30 DAS) 

~ 

Effect of herbicides and crop weed competition on 
total weed density (C3+C 4) during rabi 1987 and 
rabi 1988 (70 DAS) 

Effect of her~icides and crop weed competition on 
total weed density (C

3
+C

4
) during rabi 1987 and 

rabi 1988 (110 DAS) 

Page No. 

44 

70 

~J 



Contd __ 

-----------------------------------~-----------------------------
S.No. Title Page No. 
------------------------------------------------------------------

15 

16 

17 

Effect of herbicides and crop weed competition on 
C3 weed density during rabi 1987 and rabi 1988 (30 
DAS") 

Effect of herbicides and crop weed competition on 
C3 weed density rabi 1987 and rabi 1988 (70 DAS) 

Effect of herbicides and crop weed competition on 
C3 weed density during rabi 1987 and rabi 1988 
(I10 DAS) 

18 Effect of herbicides and crop weed competition on 
C4 weed density during rabi 1987 and rabi 1988 (30 
DAS) 

19· Effect of herbicides and crop weed competition on 
C4 weed density during rabi 1987 and rabi 1988 (70 
DAS) 

20 Effect of herbicides and crop weed competition on 
C weed density dU,ring rabi 1987 and rabi 1988 
d10 DAS) 

, 
21 Effect of herbicides and crop weed competition on 

total dry matter of (C3+C~) competing weeds during 
rabi 1987 and rabi 1988 (30 DAS) 

22 Effect of herbicides and crop weed competition on 
total dry matter of (C3+C~) competing weeds during 
rabi 1·987 and rabi 1988 (70 DAS) 

23 Effect of herbicides and crop weed competition on 
total dry matter of (C3+C 4) competing weeds during 
rabi 1987 and rabi 1988 (110 DAS) 

24 Effect of herbicides and crop weed competition on 
per cent compositi~~~ of ·C

4 
weed dry matter to 

total weed dry matter during rabi 1987 and rabi 
1988 (30 DAS) 

25 Effe~t of herbicides and crop weed competition on 
. per cent composition of C4 weed dry lIfatter to 
total· weed dry" matter during rabi 1987 and rabi 
1988 (70 DAS) 

Ojl 

qt-

VI 



Contd •• 

S.No. Title 

15 Effect of herbicides and crop weed competition on 
C1 weed density during rabi 1987 and rabi 1988 (30 
DAS) 

16 Effect of herbicides and crop weed competition on 
C

3 
weed density rabi 1987 and rabi 1988 (70 DAS) 

17 Effect of herbicides and crop weed competition on 
C3 weed density during rabi 1987 and rabi 1988 
(110 DAS) 

18 Effect of herbicides and crop weed competition on 
C4 weed density during rabi 1987 and rabi 1988 (30 
DAS) 

19· Effect of herbicides and crop weed competition on 
C4 weed density during rabi 19B? and rabi 1988 (70 
DAS) 

20 Effect of herbicides and crop weed competition on 
C weed density during rabi 1987 and rabi 1988 
(iro DAS) 

21 Effect of herbicides and crop weed competition on 
total dry matter of (C3+C~) competing weeds during 
rabi 1987 and rabi 1988 (30 DAS) 

22 Effect of herbicides and crop weed competition on 
total dry matter of (C3+C~) competing weeds during 
rabi 1987 and rabi 1988 (70 DAS) 

23 Effect of herbicides and crop weed competition on 
total dry matter of (C3+C 4) competing weeds during 
rabi 1987 and rabi 1988 (110 DAS) 

24 Effect of herbicides and crop weed competition on 
per cent composition of C

4 
weed dry matter to 

total weed dry matter--during rahi 1987 and rahi 
1988 (30 DAS) 

Page No. 

25 E£fe~t of herbicides and crop weed competition on ql 
. ~er cent compo~ition of C4 weed dry' ~atter to 
total' weed dry matter during rahi 1987 and rabi 
1988 (70 DAS) 



Contd •• 

S.No. Title Page No. 

26. Effect of herbicides and crop weed competition on c::t r 
per cent composition of C4 weed dry matter to 
total weed dry matter during rabi 1987 and rabi 
1988 (110 DAS) 

27 .. Effect of herbicides on weed control efficiency '1 'i'" 
during rabi 1987 and rabi 1988 

28 Per cent Nitrogen, Phosphorus and Potassium 
content in competing C

4 
and C

3 
weeds during rabi 

1987 and rabi 1988 

29 Effect of herbicides and 'crop weed competition on 
nitrogen uptake by competing weeds during rabi 
1987 and rabi 1988 (70 DAS) 

30 Effect of herbicides and crop weed competition on 
phosphorus uptake by competing weeds during rabi 
1987 and rabi 1988 (70 DAS) 

31 Effect of herbicides and crop weed competition on 
potassium uptake by competing weeds during rabi 
1987 and rabi 1988 (70 DAS) 

32 CO
2 

assimilation rate and number of stomates in 
dominant weeds and groundnut cultivars during rabi 
1988 

33 Effect of herbicides and crop weed competition on 
weed growth rate, calculated leaf area index (LAl) 
and ratio of weed LAl to crop LAI during rabi 1987 
and rabi 1988 

34 

35 

36 

Phytotoxicity scoring rabi 1987 and rabi 1988 due 
to herbicides 

Effect 
plant 
DAS) 

of herbicides and crop weed competition on 
height during rabi 1987 and rabi 1988 (70 

Effect of herbicides and crop weed competition on 
total number of branches during rabi 1987 and rabi 
1.988. (70,"DAS) ", 

100 

lo.l-

104-

10 ¥" 

110 

\11 

------------------------~----------------------------------------



Contd •• 

S.No. Title 

37 E~fect of herbicides and_Trop weed competition on 
number of nodules plant during rabi 1987 and 
rabi: 1988 (70 DAS) 

38 Effect of herbicides and crop weed competition on 
total dry matter during rabi 1987 and rabi 1988 
(~O DAS) 

39 Effect of herbicides and crop weed competition on 
'total dry matter during rabi 1987 and rabi 1988 
(70 DAS) 

40 Effect of herbicides and crop ,we'ed competition on 
total dry matter d~ring rabi 1987 and rabi 1988 
(110 DAS) 

41 Effect of herbicides and crop weed' competition on 
leaf dry matter during rabi 1987 and rabi 1988 (30 
DAS) 

42 Effect of herbicides and crop weed competition on 
leaf dry rua_tter during rabi 1987 and rabi 1988 (70 
DAS) 

43 Effect of herbicides and crop weed competition ort 
~ leaf dry matter during rabi 1987 and rabi 1988 

(110 DAS) 

44 Effect of herbicides and crop weed competition on 
leaf area index during rabi 1987 and rabi 1988 (30 
DAS) 

45 Effect of herbicides and crop weed competition on 
leaf area index during rabi 1987 and rabi 1988 (70 
DAS) 

46 Effect of herbicides and crop weed competition on 
leaf area index during rabi 1987 and rabi 1988 
(110 DAS) .--

47 Effect of herbicides and crop weed competition on 
crop growth rate during rabi 1987 and rabi 1988 
(§O DAS) 

48 E£f~ct' of he'rbicides and. crop weed competition on 
crop growth rate during rabi 1987 and rabi 1988 
(70 DAS) 

Page No. 

113 

It It 

liS 

12- 0 

1')..\ 

\')...4 

I )..b ' 

'3D 



Contd •• 

S.No. Title Page No. 
-----------------------------------------------------~~----------

49 Effect of herbicides and crop weed competition on 
crop growth rate during rabi 1987 and rabi 1988 

'(90 DAS) 

50 Effect of herbicides and crop weed competition on 
,relative growth rate ,during 'rabi 19?7 and, rabi 
1988 (50 DAS) 

51 Effect of herbicides and crop weed competition on 
relative growth rate during rabi 1987 and rabi 
1988 (70 DAS) 

52 Effect of herbicides and crop ,weed competition,on 
relative growth rat~ duri!lg' "'rabi 1987 and rabi 
1988 (90 DAS) 

53 Effect of herbicides and crop weed competition on 
net assimilation rate during rabi 1987 and rabi 
1988 (50 DAS) 

54 Effect of herbicides and crop weed competition on 
net assimilation rate during rabi 1987 and rabi 
1988 (70 DAS) 

55 Effect of herbici~~s and crop weed competition on 
net assimilation rate during rabi 1987 and rabi 

~ 1988 (90 DAS) 

56 Effect of herbicides and crop weed competition on 
leaf weight ratio during rabi 1987 and rabi 1988 
(30 DAS) 

57 Effect of herbicides and crop weed cp~petition on 
'leaf ,weight ratio during rabi 1987 and rabi' J988 
(70 DAS) 

58 Effect of herbicides and crop weed competition on 
leaf weight ratio during rabi 1987 and rabi 1988 
(110 DAS) 

59 Effect of 'herbicides and crop weed competition on 
leaf area ratio during rabi 1987 and rabi 1988 
(30 DAS) 

60 Effect of herbicides a'nd crop weed competition on 
leaf area ratio during rabi 1987 and rabi 1988 
C~o DAS) 

\ '3 I 

I~b 

l41 



Contd __ 

S.No. Title 

61 Effect of herbicides and crop weed competition on 
leaf area ratio during rabi 1987 and rabi 1988 
(llODAS) 

62 Effect of herbicides and crop weed competition on 
specific leaf· weight during rabi 1987 and rabi 
1988 (30 DAS) 

63 Effect of herbicides and crop weed competition on 
specific leaf weight during rabi 1987 and rabi 
1988 (70 DAS) 

64 Effect of herbicides and crop 'weed competition on 
specific leaf weight during rabi 1987 and rabi 
1988 (110 DAS) 

65 Effect of herbicides and crop·weed competition· on 
relative leaf growth rate, leaf area duration and 
light transmission ratio during .rabi 1987 and rabi 
1988 

66 Effect of nerbicides and crop weed competition on 
days required for 50% flowering during rabi 1987 
and rabi 1988 

, 
67 

68 

69 

70 

71 

Effect of herbicides and crop weed competition on 
total chlorophyll content during rabi 1987 and 
rabi 1988 

Effect of herbicides and crop weed competition on 
leghaemoglobin content and CO

2 
assimilation rate 

during rabi (1988) 

Effect of herbicides and crop weed competition on 
pod yield during rabi 1987 and rabi 1988 

Effect of herbicides and crop we~d competition on 
kernel yield during rabi 1987 and rabi 1988 

Effect of herbicides and crop weed competition on 
total dry matter at harvest during rabi 1987 and 
rabi 1988 

72. Effect of herbicides and crop weed competition on 
kernel weight partitioning index during rabi 1987 
and' rabi 1988 

Page No. 

15'4 

I S"7-

171 

172--



Contd •• 
-----------------------~-----------------------------------------
S.No. Title Page No. 

73 Effect of herbicides and crop weed competition on '7~­
'harvest index during rabi 1987 and rabi 1988 

·74 Effect of herbicides a~d crop weed competition on 
weed index during rabi 1987'and .rabi 1988 

75 Effect of herbicides and crop weed competition on 
haulm yield during rabi 1987 and rabi 1988 

76 Effect of herbicides and cr~£ weed competition on 
total number of pods plant during rabi 1987 and ...-
rabi 1988· 

77 Effect of herbicides and crop weed_tompetition on 
total number of matured pods plant during rabi 
1987 and rabi 1988 

78 Effect 
filled 
1988 

of herbicides and crop weed competition on 
pods percentage during' rabi 1987 and rabi 

79 Effect of herbicides ~yd crop weed competition on 
number of seeds plant during rabi 1987 and rabi 
1988 

80 Effect of herbicides and cr~£ weed competition on 
total number of pegs plant during rabi 1987 and 
rabi 1988 

81 Effect of herbicides and crop weed competition on 
shelling percentage during rabi 1987 and rabi 1988 

82 Effect of herbicides and crop weed competition on 
100 kernel weight during rabi 1987 and rabi 1988 

83 Effect of herbicides and crop weed competition on 
oil percentage during rabi 1987 and rabi 1988 

84 Effect of herbicides-and crop weed competition on 
protein percentage during rabi 1987 and rabi 1988 

85' Effe~t of herbicides and crop wee~ competition on 
'nitrogen uptake·by groundnut cultivars during rabi 
1987 and rabi 1988 

86 Effect of herbicides and crop weed competition on 
phosphorus uptake by groundnut cultivars during 
rabi 1987 and rabi 1988 

1....,7 

.17'1 

If 0 

1'1 I 



Contd __ 

S.No. Title 

8~ Effect of herbicides and crop weed competition on 
potassium uptake by groundnut cul.tivars during 
rabi 1987 and rabi 1988 

88 Effect of herbicides' and crop weed 'competition on 
kernel. yield, mean leaf area, specific leaf 
weight, leaf area index, leaf protein and sink 
size in diverse groundnut cultivars during rabi 
1987 and rabi 1988 

89 Effect of herbicides and crop weed-tompetitibn on 
r 

reduced vegetative ·g.ro_wth and
A 
reduc~d repI;od-gctiye 

growth during rabi 19.87 anci rabi 19B8 

90' Correlation studies during rabi 1987 and rabi 1988 

Page No. 

'J-DO 



S.No. 

1 

2 

3 

4 

LIST OF PLATES 

Title 

Competing C4 .weed species 

Competing C
3 

weed species 

Effect of weed free condition and 
(C

3
+Cq ) on plant growth and pod 

cvs. CK-3 and JL-24) . 

weed competition 
deyelopII1ent in 

Effect of weed free conditions and weed competi-' 
tion (C3+C4) on plant growth and pod development 
cv. (Gangapuri) 

Page No. 

71 

, 6 tl 

---------------~-------~-----------------------------------------



ACKNOl>lI.EDGEMENTS 

This is rather difficult to express in words, my deep 

sense of 'reverence and gratitude towards esteemed' Chairman of my 

Advisory Committee, Dr.A.Shiv Raj, Professor and Head, Department 

of Plant Physiology, College of' Agriculture, Rajendranagar, 

Hyderabad, for suggesting the research problem and immensely 

valuable guidance, kind encouragement and stimulating suggestions 

through out the period of investigation and presentation of this 

thesis. 

My grateful thanks are due to Dr.1. V.Subba Rao, 

Professor, Department of Plant Physiology and Member of my 

Advisory Committee for his keen interest, constant encouragement 

and help in conducting research and presentation of the thesis. 

I am profoundly indebted to Dr.S.M.Kondap, Professor, 

Department of Agronomy and Principal Investigator, Weed control 

scheme (PL-480) and Member of my Advisory Committee for his 

inspiring guidance, constant h~lp and valuable. criticism during 

the course of investigation and presentation of the thesis. 

I express my sincer~ gratitude to Dr.P.Chandrashekar 

Rao, Assistant Professor, We~d control scheme (PL-480), College 

of Agriculture, Rajendranagar and Nember of my Advisory 

Committee for his valuable adVice and help rendered during this 

study. 



_-

My sincere thanks are due to Dr.B.Gopai Singh, Associate 

Professor, Dr.P.S.Sharma, Associate Professor, Dr.C.L.Narsimha 

Rao, Associate Professor, Dr.L.M.Rao, Associate Professor, 

Mrs.C.A.Suguna, Associate Professor and to all members of the 

Department PI~nt Yhysiology, College of Agriculture, 

Rajendranagar, for their help. 

I am also thankful to the staff members of Computer 

Unit, College of Agriculture, R~,jendranagat, for their valuable 

help in Statistical Analysis. 

My deep sense of gratitude is due to Dr.Y.C.Panchal, 

Director of Extension, UAS, Dharwad, for his inspiration, 

constant encouragement and help. 

I am indebted to my friends Ilyas Ahmed, P.V.Rao, 

A.Subramanian and L. S . J angwad for their kind help and 

encouragement. 

I am thankful to H.Basappa, Mahendrakumar, P.Sudhakar 

and Y.Ramadevi for their help. 

I am profoundly indebted to the authorities of 

University of Agricultural Sciences, Dharwad, Indian Council of 

Agricultural Research, New: DeIhl and Weed control scheme (PL-

480), Hyderabad. 



I am very much grateful to Sri Y.Prasad Rao~ K.P.Sagar, 

T.V.N.Rao and MUrthy of PRASA COMPUTER CENTRE Premavathipet, for 

their'kind help in neat and fa!r execution of the thesis. 

I express my appreciation to my parents, wife, Bharati, 

daughter, Sheetal, sisters, Mrs.Malemath and Late Dr.P. Malemath 

for their full co-operation and encouragement. 

~~ 
(SHIV~ M. HIREMATH) 



DECLARATION 

I, Shivakumar M. Hiremath, hereby declare that the 

thesis entitled "EFFECT OF HERBICIDES AND CROP KEED COHPETITION 

ON -PHYSIOLOGICAL ASPECTS OF DIVERSE'GROUNDNUT (Arachis hypogaea 

L.) CULTIVARS" is the result of the original research work done 

by me .. I, further, declare that the thesis or any part thereof 

has not been published earlier elsewhere in any manner . 

Date 3 - 1t - 1990 

. ~ 

(SIII:t: M. IlIREMATlf) 



Title 

Degree to which 
it is submitted 

Faculty 

Department 

Guide 

University 

Year of submission 

"-

Shi vakui.tlar -~1 ~ Hireillath 

Effect of herbicides and crop weed 
competition on physiological aspects of 
diverse groundnut (Arachis hypogaea L.) 
cultivars 

'Doctor of Philosophy 

Agriculture 

Plant Physiology 

Dr.A.Shiv RaJ .. , -~ 

Andhra Pradesh Agricultural University 

1990' 

ABSTRACT 

Groundnut is 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) culti~'1rs 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 (Gangaputi) and'Virginia (K-3), 
were conducted by using herbicides, and simultaneously subjecting 
the crop to weed competition with a view to study the 
physiological aspects, nature and association of C

3 
and c4 weed 

flora, to evaluate the relative efficacy of herb~cides and to 
find out phytotoxic effects if any. Growth analysis technique 
was adopted in order to fl~~ermine the ability of these cultivars 
to withstand weed competition and the emphasis was on morpho­
physiological traits that affect yield and yield components. 

C
4 

weeds, Cyperus rotundus, Dactyloctenium aegyptium and 
Digitaria sanguinalis; C3 weeds Ocimum canum~ Lagasca mollis,and 
Parthenium hysterophorus were found to be the important competing 
Heeds. Differences in growth rate of weed species were also 
found in relation to seasonal temperature. During rabi 1987, C

4 weeds, Dactyloctenium aegyptium and Cyperus rotundus and C 3 
weeds Ocimum canum and Lagasca mollis were dominant. wnere'as, in 
rabi 198~, low temperature prevailed, as a result C4 weeds, 



Cyperus rotundus, Dactyloctenium aegyptium; C weeds Lagasca 
mollis and Parthenium hysterophorus were pre~ominant. Among 
thes~ weeds Cyperus rotundus had the capacity to grow at a very 
fa~t .rate. 

In we:dy control plots .durin~2rabi 1987, weed dry matt~2 
reached a maxlrnum value_~f 328.1 g m (C3 ·weeds); 311.3 g m 
(C4 weeds) and 382.1 g m (C

3 
+ C

4 
weeds) on 110 DAS. The 

c~2responding 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 10w~It. Pre-emergence application 
of pendi~Ithalin (@ 1.5 kg a.i. ha ) and oxyfluorfen (@ 0.25 kg 
a.i. ha ) were very effective in~controlling both C

3 
and C

4 weeds. _flereas, pre-emergence q.pplication of_'llachlor (@ 1.5 kg 
a.i. ha ) fluchloralin (@ 1.5 kg a.i. ha ) a~? the post­
emergence herbicide glyphosate (@ 1.5 kg a.i. ha which was 
applied in between rows. with rubber foam ) were not very 
effective in 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 maximum value on 90 DAS for cvs. 
K":'3(4.29) , JL-24(3.132) and Gangapuri (2.91) in rabi 1987. Weedy 
control (C3+C 4) plots showed gr:ater percentage of reduction in 
LAI, K-3(6I.l), JL-24(61.8) and Gangapuri (56.4). C3 and C4 weeds were equally detrimental in reducing pod yield. During 
both the years weedy control (C 3+C4 ) recorded lowest pod yield. 
Cv. K-3 was found to be least efficient in competing with either 
C

3 
or C4 weeds. wnereas, JL-24 and Gangapuri w!Zhstood the weed 

competition better by producing higher, TDM g m (~23'_1219.8; 
JL-24 , 279.7; Gangapuri, 2~5.3 at maturity), CGR g m d _tK~~l 
1.63; JL-24, 5.70; Gangapurl, 5.31 on 90 DAS), RGR g g d 
(K:i' _2. 039 ; JL-24, 0.047; Gangapuri, 0.053 on 50 DAS), NAR g 
dm d (K-3, 0.048; JL-24, 0.054; Gangapuri 0.059 on 50 DAS), 
LAD days (K-3, _23.7; 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 ~nd 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 uptake of nitrogen, 
phosphorus and potassium. It appears cvs. JL-24 and Gangapuri 
have utilised the atmospheric N fixed and thus avoided 
competition for N wi~h tne weeds, than K-3. Cv. JL-24 contained 
more leghaemoglobin. 



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 light is more important. Shoot competition in 
weedy control plots improved plant height and L\R 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=>O~90r positive correlation with 
kernel yield in both the years. . 
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LIST OF ABBREVIATIONS 

"-
Total leaf area at initial time 

Total leaf area at final time 

a.i. Active ingradient 

.. Calvin cycle pathway 

Dicarboxylic acid cycle pathway 

Radio active carbon 

CD Critical difference 

CGR Crop growth rate 

cm Centimeter 

Cv Cultivar 

d Day 

DAS Days after sowing 

DM Dry matter 

d Sm Deci siemen meter 

Figure 

g Gram 

ha Hectare· 

HI Harvest index 

hr hour 

K Potassium 

kg kilogram 

-. 
KWPI Kernel weight partitioning index 

L Liter 

LA Leaf area 

LAD Leaf area duration 

LAI Leaf area index 
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LTR 

LW 

LWR 
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Mg 
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ml 

N 
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NMR. 

NS 

P 

RF 

RGR 

RH 

RLGR 

S.Ed 

SLW 

t 

TWD 
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"-

Light transmission ratio 
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Leaf weigh~ ratio 
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Milliliter 
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Net assimilation rate 

Nuclear magnetic resonance spectrometry 

Non significant 

Phosphorus 

Rainfall 

Relative growth rate 

Relative humidity 

Relative leaf growth rate 

Standard error difference 

Specific leaf weight 

tonne 

Initial time 

Final time 

Total dry matter 

Total weed density 

Total weed dry matter 

Initial dry weight of plants 
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Final dry weight of plGl;nts 

WeE Weed control efficiency 

\-lGR \-leed growth rate 

WI Weed index 
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V2 JL-24 
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CHAPTER I 

INTRODUCTION 

Groundnut· (Arachis hypogaea L.) is the most important 

oilseed crop of India,grown on an area of 6.73 m.ha with a 

production of 5.7 m. tonnes. In Andhra Pradesh, 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~per cent p~oduction (Patel, 

1988). In Semi-Arid Tropics its average yield is around 800-1000 

-1 -1 
kg ha ,compared to around 3000 kg ha in U.S.A. 

Climate, soil and biotIc factors influence crop 

productivity. At tiwes biotic stress factors like presence of 

weeds and diseases reduce yield significantly. It is estimated 

that nearly 1800 weed species compete with crops and reduce 

yield. About 300 of these weed species are known to <;ause 

serious yield losses in crops throughout the world (Mc~lorter, 

1984) . Apart from environmental and soil constraints, weeds 

reduce productivity of groundnut as they compete with crop plants 

for nutr.ients, moisture, sunlight and affect various 

physiological processes which lead to reduction in yield. Hence, 

controlling weeds and un"de"rstanding 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 development determine the competitive ability of plants. 

1 



The extent of weed competition is determined by the weed species, 

density of infestation and rluration 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 much as 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 among groundnut 

cultivars to withstan.d· weed competition. Therefore assessing the 

physiological variations in the yield potential of diverse 

groundnut cultivars when weeds are controlleq by herbicides and 

when crop is subjected to weed competition is important to 

improve yield. Plant species are divided into thre~ groups based 

on their method of fixing carbon dioxide~ These are plants 

possessing calvin-cycle (C3)~ C
4 

dicarboxylic acid cycle (C4) and 

the crassulacean acid pathway (CAM). These three types are 

present among weed sp~es. C4 plants are of recent findings and 

these occur in a small percentage « 1%) among the plant species. 

But C4 plants constitute 78 pe.r 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 C
4 

plants, the remaining 
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"-
80 per cent are C

3
, 

(Patterson, 1985), 

Groundnut "has C
3 

photosynthetic pathway 

Physiological aspects of C4 pathway include 

~~pparent- competitive advantages such as higher rates of CO
2 

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 spe~i£ic modes of action requires 

physiological knowledge of the target weed and the crop involved. 

It was reported that both monocot and dicot ~eeds or monocot 

weeds alone are equally detrimental to the crop (Kondap et al., 

1980). Hence, it is necessary to find out herbicides which 

control monocots as well as dicots. 

The important weeds found in groundnut at College of 

Agriculture, Rajendranagar, Hyderabad are Cypcrus rotundus, 

Cynodon dactylon, Dactyloctenium acgyptium, Digitaria 

sanguinalis, Amaranthus viridis, Lagasca mollis, Celosia argentea 

and Parthcnium hysterophorus. Except Lagasca mollis, Celosia 

argentea and Parthenium hysterophorus, other weeds possess C4 

pathway. 

At present, less information is available on 

physiological parameters of different weed flora found at the 

College F~rm, Rajendranagar, .Hyder-abad. Studies on the influence c 

of C
3 

and C
4 

weeds competition and their control by herbicides in 

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 bas~d on C
3 

and C
4 

photosynthetic 

pathway along with other important_ physiological 

traits. 

3. To evaluate the relative efficiency of herbicides to 

control annual and perennial C
3 

and C
4 

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. 
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CHAPTER II 

REVIEW OF LITERATURE 

2.1 PHYSIOLOGICAL CHARACTERISTICS OF GROUNDNUT 

The three distinct groundnut types, that is' Virginia, 

Valencia and Spanish are well recognised CBhagat, 1986). These 

are Arachis hypogaea sub sp. hypogaea yar. hypogaea (Virginia 

bunch) ; Arachis hypogaea sub sp. f~stigiata (i) var fastigiata 

(Valencia) (ii) var VUlgaris (Spanish) . The various 

physiological and yield at.tributes in groundnut are summarised 
..... .oj 

in Table 1. 

Table 1: Various Physiological aspects and yield attributes in 
groundnut. 

Character described 

Temperature Requirements 

o Base temperature 8 - 11.5 ~ 

OptimuI:J temperature for growt"h 
JOoC , 

Optimum oean temperature for 
·00 
growth 27.5 C and below 15.5 C 
no growth was reported. 

Photosynthesis 

Groundnut possess C3 pa~ay 

Photosynthesis 
J7 rng 

50 rug 

24 to -2 
CO

2 
drn 

-2 CO
2 

dill. 

hr -1 

hr- 1 

Cultivar 9 differen2es in photo­
synthetic rate exi~t. 

Reference 

l-lohammed et al. C 1988) 

Ketring (1984) 

Cox (1979) 

Patterson (1985) 

Bhagsari and 
(1976) 

Pallas (1980) 

Brown 

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

. Contd •• 
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Character described 

~- '. Plant Height 

Wide variation among genoty~es 
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) 

Varietal differences in total and 
rate of dry matter accumulation 

have been found. 

For maximum yield in earlY_2Cvs 
TOM should be 500 g m 

-1 
TOM range 21-25.2 0g plant 

, In erect varieties rapid rate of 
growth was observed upto 60 OAS 
but in spreading varieties growth 
continued for longer time. 

Progressive increase in TOM 
upto harvest 

Stem and Leaf Dry matter 

Early cessation of OM accumula­
tion in stem i? desirable 

Leaf and stem OM increased in 
sigmoidal fashion with -peak at 
90-100 OAS and afterwords 
decreased. 

o Leaf Area/LAJ_ 

High leaf area in Virginia than 
Spanish and Valencia 

Reference 

Das (1986) 

NRCG (1982) 

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

Forestier (1973) 

Padma (1989) 

Bhan (1973) 

Sastry et al. (1980) 

Sastry et al. (1980) 

Darold et al. (1982) 

Rao (1980) 

Contd •• 



Contd •• 

Character described Reference 
-------------_---------------------------------------------------

Maximum LA Pla"2t~l 
0.5 ~ 1.5 m ln Spanish types 

0.4 - 1.6·~2 in semi-prostrate 
Virginia types 

Range of LA! among CV5 
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 relationship 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 ~~ 6~Ih DAS, 9.0 to_l,J.2 
g m d 

Relative Growth Rate (RGR) 

Progressive decrease in RGR as 
growth advanced 

Maeda (1970) 

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

Bhan (1973) 

Janamatti (1979) 

Enyi (1977) 

Enyi (1977) 

Duncan et al. (1978) 

Nurthy et al. ( 1983) 

Padma (1989) 

Janamatti (1979) 

Contd .• 
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Character described Reference 
---------~---------------------------------"- ..... ------------------, 

Range on 3~£h ~ts' 0.056 to 
0.070 g g d 

Net Assimilation Rate CHAR) 

Padma (1989) 

NAR did not differ much among Cvs Enyi (1977) 

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

Bunch types -2 :1 
0.134 g dm week 

Range on 30th DAS -?-1 
7.0 to 9.3 g m - d 

Range' on 50th DAS -2 -1 
0.058 to 0.086 g do d 

Chlorophyll Content 

Range 
-1 

4.0 to 7.2 mg g' fresh 

3.94 to 6.41 

1. 52 to 3.36 

Stomatal Density 

-2 
Range 100-500 mID 

mg 

mg 

weight 

dm -2 
LA 

-1 fresh g 
weight 

Hiremath et al.(1984) 

Padma (1989) 

Bhagsari 
(1976 ) 

and Brown 

Hiremath et ale (1984) 

Dhopte and Kudupley 
(1986) 

Hiremath 
(1984 ) 

et ale 

Number of Pegs, Pods and Pod Growth Rates 

Virginia types showed mor:e 
number of pegs than Valencia 
and Spanish types 

Number of Pegs -1 
Range 20 - 26.8 plant 

-1 
3.4 - 45 plant 

Rao (1980) 

Chen (1986) 

Padma (1989) 

- Cont 
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Character described 

Spanish 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 

-1 9.7 - 12.4 plant 

11. 0 
-1 13.2 plant 

Cultivaral differences in pod 
growth rate exist. 

Rate of DM acc~~~l~Iion in pods 
5-10 g m d 

Pod weight range 12.2 - 18.8 g-1 
plant 

Yield and Yield Parameters 

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

Rao (1980) and 
Reddy et ale 
(1984) 

Walton (1981) 

Reference 

Reddy and Shah (1,985) 
r 

Chen (1986) 

Padma (1989) 

Duncan et ala (1978) 

Young et ala (1979) 

Reddy and Shah (1985) 

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

High seedling vigour during Murthy and Rao 1986 
early stages~ rnaintanance of 
high LAD during pod filling to 
maturity and efficient trans-
location of photosynthates are 
important for high yield~_ 

Pod Dr-! was dependent on current Tsai et al., (1987) 
assimilates rather than remobili-
zation of resburces. 

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

Patil et ala 
and Dhoble 
(1985). 

(1983 ) 
et ala 

Coutd .. 



, 
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Character described Reference 

-1 
Pod yield range 1.98 - 3.7 t ha' Reddy and Shah (1985) 

319.- 392 g m- 2 Padma (1989) 

Harvest Index (HI) 

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

Range 36 - 48% 

Shelling Percentage (SP) 

Cultivaral differences in SP 
exist. 

Range 55.2 - 72.0 

69.0 - 78.0 

100 Kernel Weight 

Natarajaratnam (1979) 

" Dhopte and Zade (1981) 
and Padma (1989) 

Reddy and Shah (1985) 

Reddy and Shah (1985) 

Padma (1989) 

. 100 kernel wt. was maximum in Rao (1980) 
Virginia; medium in Spanish and 
low in Valencia types 

Range 48.0 - 108 g 

33.2 - 51. 6 g 

34.2 - 56.4 g 

Oil and Protein Percentage . 

Oil Range 49.0 - 54 per cent 

44.4 49.9 

44.0 47.6 

Sheshadri (1962) 

Dhopte and Kudupley 
(1986 ) 

Reddy and Shah (1985) 

Badami et al. (1978) 

Georgieve (1985) 

Padma (1989) 

-----------------------------------------------------------------
Contd •. 



Contd •• , 
-----------------------------------------------------------------

Character described 

Proteip. Range 

20.0 - 36.0 

31.0 - 35.8 

Effects of Shading 

Shading re~uc~~ 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 yielQ 

Number of matured pods and pod 
yield 

-2 No.of pods ru and seed yield 
Nin air temp. and seed yield 

100 kernel wt. and pod yield 

HI and seed yield 

TDM and pod yield 
Haulru yield and pod yield 

Reference 

Young (1978) 

Padma (1989) 

Rao and Nittra (1988) 

Rahman 
(1976 ) 

and Rahman 

Chandola ct al. (1973) 
Enyi (1975) 
Rahman 
(1976 ) 

and Rahman 

Labana ct a1. (1980) 

Kudo and Syodai 
(1986 ) 

Enyi (1975) 
Labana et a1. (1980) 

Dhopte and Zade 
(1981) 

Hireruath et al. 
(1984) 

2.2 PHYSIOLOGICAL CHARACTERISTICS OF C
3 

AND C
4 

WEEDS 

Approximately 6700 spe~ies of weeds are found allover 

the world. Among these, 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 of _.fixing carbon dioxide. These include C
3 

Calvin 

cycle type, C4 dicarboxylic acid c.ycle type and Crassulacean 
IV . 

acid pathway type (CAM plants). All the three photosynthetic 

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

Crookston and Moss (19]0) 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 a!. (1982) made a survey of C
3 

and C4 photysynthesis in 

Cyperaceae and reported that out of 68 species tested 40 species 

showed C
4 

pathway. 

Black (1976) pointed out that many of the major weeds 

of the world have C
4 

payway, rather than more prevalent C3 

pathway and also sugges·ced that photosynthetically "efficient" 

plants with C
4 

pathway are more competitive than the "non-

efficient." plants that possess the C
3

. C4 plants account f6r 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 C
4 

pathway (Elmore and Paul, 1983). Surveys for 

... 



C
4 

photosynthesis are by no means complete, existing data 
"-

indicate that the pathway occurs in relatively few plants 

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

worlds 18 worst weeds and out of these 14 were C
4 

species. 

Physiological characteristics of the C4 photosynthesis 

include~ apparent competitive advantages such as higher rates of 

fixation, reduced photorespiration and decreased 

tran$piratiQn and th,erefore C 4 plants grow faster, become larger 
__,..-'" , " ... 

./ 

and are more competitive than C3 p+aits (Patterson, 1985). C
4 

'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 is greater at lower 

latitudes, lower elevations and along aridity gradients (Tieszen 

et al. ; 1979). The C
4 

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. 

-
~atterson (1985) described the adaptive characteristics 

of weeds in relation to physiology, growth ,and co~petiti~~ness. 

These are (1) High relative growth rates in seedling stage (2) 

High rates of photosynthesis, rapid development of exploitative 
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root systems (3) Rapid partitioning of photosynthate into new 

leaf a,rea production (4) Rapid vegetative growth to reproductive 

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

Table 2: Classification of some important weeds found 

Rajendranagar based on photosynthetic pathway 

Species 

Amaranthus viridis 

Cynodon dactylon 

Cyperus rotundus 

Dactyloctenium aegyptium 

Celosia argentea 

Commelina benghalensis 

,Parthenium hysterophorus 

Photosynthetic 
pathway 

C ,.._. 
4-

C4 

C4 

C4 _ 

C3 

Reference 

Downton (1971) 

Patterson (1985) 

Downton (1971) 

Patterson (1985) 

Krenzer et al. 
(1975) 

Chen et al.(1970) 

Hegde and Patil 
(1982) 

at 

The net photosynthetic rate in Amaranthus viridis (C4) 

was 95.9 
-2 -1 ;") 

mg CO
2 

dm h (Patterson and Flint, 1983) and in 

Cynodon -2 -1 dactylon (C
4

) it was 82.0 mg CO2 dm h (Chen et al. , 

1970) . Inspite of the advantages of the C4 pathway, some of the 

most troublesome agronomic weeds have C
3 

pathway (Patterson, 

1985). 

2.2.1 Importance of C
3 

and C
4 

weed species in competition and 

growth analysis 

C4 pathway has distinct physiological characters of 

that this property of numerous weeds and crops must r 
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consideration by weed scientists for evaluating herbicides 

specific for C
4 

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 only 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 photosynthes-is 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 extensively reviewed (Evans, 1972; and 

Patterson, 1985). The important growth parameters that influence 

competition are RGR, NAR, LAR and UD (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 C
4 

weeds than C
3

. 

Ahrens and Stoller (1983) recorded different growth parameters of 



C4 weed (Amaranthus hybridus L.) after 11 weeks of seeding. The 

values, for RGR, -1 -1 NAR and SLW were 0.159 g g d ; 0.205 g dm- 2 

"d-1 and 5.83 mg cm-2 respectively. Patterson and Flint (1980) 

reported significant increase of NAR, LAD and dry matter in C
3 

plants due to increase in CO
2 

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 identifit~tion 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 of weeds occur in groundnut, though grassy 

weeds dominate, seriotis competition is exercised by broad leaved 

weeds also. Besides the above, a sedge Cyperus rotundus L 

dominates, and emergence of different flushes of weeds is seen at 

different stages of crop (Reddi, 1988). 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, CynoQon, Cyperus, Dactyloctenium, Digitaria, 

Celosia, Digera and Lagasca were the dominant weeds. Rajan et 

al. (1984) observed that among weed species, Cyperus ,rotundus, 

Celosia argentea were dominant. Predominance of grassy weeds was 

reported in groundnut (Ray and Patra, 1986; Akobundu, 1988; and 

Hamada, 1988). 



Rajan et ale (1981), Reddi (1982), Choudhary (1983), 

Jain et ale (1983), Pitelli et ale (1984), Yadav et ale (1984), 

Colvin et ale (1985), Lifshitz et ale (1985), Prasad et ale 

(1987), Akobundu (1988), Hamada (1988) and Kondap et ale (1989) 

reported the presence of following weeds in groundnut i.e., 

Commelina benghalensis, Cynodon dactylon, Cyperus rotundus, 

Cyperus esculentus, ' Digitaria sanguinalis, Digitaria marginata, 

Dactyloctenium aegyptium and Echinochlpa-colonum among monocots, 
;/ 

Amaranthus'viridis, Celosia argentea, Digera arvensis, Euphorbia 

hirta, Flavaria australasica, Lagasca mollis, Leucas aspera, 

Phyllanthus niruri, Portulaca oleracea, Trichodesma indicum 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 in 

order to prevent loss in yield and represents the overlap of two 

seperate components (a) the length of time, we"eds can remain in a 

crop before interference begins and (b) the length of time that 

weed emergence must be 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 late 

stages of growth (Yaduraju et al., 1981). The critical period of 

weed competi~ion 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). 



Murthy et ale (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 prior to 

the critical period (Naidu, 1977; Naidu et al., 1982; Rajan et 

al., 1982; Patel et al., 1985; .Singh et al., 1987). However, 
,""~ 

the critical' period of weed competition for grou~dnut was also 

reported to be 42-56 days after sowing by' Pitelli et ale (1984) 

and 15-60 days after sowing by Raghvan et ale (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 is 

recommended. 

Weeding and hoeing given 50 days after sowing did not 

contribute towards increased pod yield event hough weeds were 

effectively controlled (Rajan et al., 1976). 

2.5 LOSSES CAUSED BY WEEDS 

2.5.1 Loss in Yield and 'Yield Components 

j'n ';Iidel. 

The lossAdepends upon the density 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 competition on peanut yield, but 

.illOSt 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 ale 

(1983) made field surveys to analyse the cause of low yields in 
. 

groundnut grown in Squth Carolina and reported that weeds reduced 

the yield upto 66%. Similarly )Bhan a~d. Malik (1986) reported 
r 

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

occurred in groundnut. 

Yield reduction occurred if \'leeds 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 

broad 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; 

Nurthy, 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) reported that delay of 40 to 60 days in 

weeding resulted in significantly lower yields and fewer pods 

-1 -1 
plant but did not affect seed number pod in groundnut. 

Drennan and Jennings (1977) estimated that the average crop 

\~ 
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-1 . 
losses due to weed competition was 1.49 t ha of groundnut pods. 

Kondap et al. (1980) indicated that the yield reduction due to 

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

followed by monQcots alone (20.6%) and dicots alone (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 

-2 -
matter in EC-21137-1 (858.6 g m )~and minimum in K 71-1 (423.3 g 

-2 
m ). 

The pod yield with weed free condition for 15, 30 and 45 

DAS was 0.81, 1~87 and 3.71 t h~~l respectively as compared to 

0.61 t ha-1 tn unweeded control (Singh et al., 1982). Bhan et 

al. (1983) obtained -1 higher pod yield of 3090 kg ha in hand 

-1 
~ weeding treatment in comparision to 1250 kg ha in weedy check. 

Similarly, Patel et al. (1985) recorded highest pod yield (2.21 

-1 -1 
t ha ) under weed free conditions and lowest yield (1.39 t ha ) 

in unweeded control. Gill et al. (1986) reported that weeding 

throughout the growing season resulted in pod yields of 1.61 t 

ha-1 as compared to 0.87 t ha-1 in unweeded treatment and low 

yields were related to high weed density. Fitelli et al. (1984) 

observed that in groundn:trt· cv. Tatu-53, the critical tompeti tion 

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

-1 
production plant 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 

20 



~1 

respectively in unweeded control when compared to complete weed 

free treatment. 

Weed d;ry matter 'is ,a better parameter to measure compe-

tition than weed, number since it more precisely measures the 

quantities of growth factors captured by the weeds (Bhanumurthy 

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

cant negative relationship between dry matte~ prpduction, of weeds 

-" 
and yields in groundnut (Tosh and Hisra, 1977; Seshaiah et al., 

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

2.5.2 Qualitative losses 

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 a 

significant reduction in oil content (12.4%) in art unweeded 

groundnut compared. to hand weeded crop. However, Gowda and 

Gajanan (1978) opined that kernel yield is the main contributory 

factor of oil and crude protein yield in groundrtut. Hurthy 

(1982) estimated 43.9% oil coptent in hand weeded treatment as 

compared to 37.9% in weedy check. Significant reduction in oil 

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 stages) through pod setting and Hl"ling, as 



critical periods in the growing season in which peanuts are very 

sensitive to weed interference. First groundnut growth reduc-

tion: ·wetS observed at 42 days after emergence which indicated 

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

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 or 
~' 

broad leaved weeds reduced the number of branches 
-1 

plant alld 

increased the length of stems and internodes in groundnut. 

In grou~dnut weed competition reduced dry matter produc-

tion 
-1 plant , and dry matter distribution to economic parts 

(Murthy et al., 1981). Similarly) Wells and Walker (1983) 

\ reported that the total dry matter of groundnuts Ccv. Florunner) 

and Acanthospermum hispidum was 19.95 and 18.20 t ha- 1 respecti-

vely when grown seperately; but reduced by 44 and 52% 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 

. -1 -1 
plant and it was 5.4 g plant for unweeded crop (Singh et 

al., 1987). Banyikwa and Rulangaranga (1985) studied the eff~ct 

of shoot, root and~hole 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) repqrted that 

nodulation was not affected by weeds in groundnut. 



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 crops for moisture, nutrients, light, space and carbon 

dioxide, thereby reduce the yield and quality of produce. Under 

normal condition$, moisture, nutrients and light are considered 

major factors in determining degree 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 C
3 

alfalfa 

to 303 in the C
4 

weed Amaranthus spp (Patterson, 1985). The 

water use efficiencies of weeds like Amaranthus 

hypochondriacus, A. retroflexus and Portulaca olcracca was higher 

than C
3 

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

1984). The status of wate~ in the plant represents an 

integration 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 

~ 
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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 is 

most severe (Patterson, 1985). Weeds are the major competitors 

with cultivated plants for nitroge~.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 
-1 

ha 

more P
2
0

5 
and K

2
0 respectively than in crop indicating their 

vigorous uptake (Naidu et al., 1982). 

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

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. Negativ~ correlation coefficient for nitrogen uptake 

by weeds and groundnut crop was observed (Setty and Hosmani, 



1977). Evaluation of growth analysis parameters like NAR and LAR 

are useful in assessing the effects of nutrient deficiencies 

~~rising from weed-crop competition (Patterson, 1985). 

2.6.3 Light 

Light is the prime factor which is limiting under a 

thick canopy. Light supplies the energy for photosynthetic CO
2 

fixation and controls the development and ~orphology of the plant 

(Pat~ersonj 1985). In the presence of adequate water and 

nutrients and favourable temperatures, light energy sets the 

limits for plant productivity. 

Simpie overtopping of one species by another due to 

height differences leads to a predictable consequences in the 

~competition for light (Remmington, 1984). Height and foliage 

inclination angles and leaf area are very important in lIght 

competition and leaves maint.:lining an angle close to 

perpendicular with the solar beam are most effective in competi-

tion for light (Caldwell, 1987 and Walker et al., 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. 

2.2:5 
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2.6.4 Carbon dioxide (C0
2

) 

In a rapidly photosynthesizing weed or crop canopy, the 

CO
2 

concentration may be depressed below normal ambient levels 

and competition for CO 2 is most intense in mixtures of C
3 

and C
4 

plants, because of their differing ability to withdraw CO
2 

(Patterson, 1985). 

Patterson and Flint (1989) indicated possible doubling 

of the atmospheric CO
2 

concentration from 330 ppm by 2025 AD. In 

weed crop interactions the growth rates of C
3 

plants are 

stimulated more by CO
2 

enrichment than those of C
4 

plants 

(Patterson and Flint, 1980 and Patterson, 1986). Under field 

conditions, iones of CO
2 

depletion may occur within a canopy but 

competition for CO
2 

probably may not be significant because CO
2 

J concentrations in the atmosphere are always greater than the CO
2 

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

reported that the future increases in the atmospheric CO
2 

concen­

tration'will significantly affect weed/crop interactions and will 

increase the competitive impact of C
3 

weeds in C
4 

decrease the impact of C
4 

weeds in C
3 

crop. 

2.7 VARIETAL TOLERANCE FOR CROP WEED COMPETITION 

crops and 

Kondap et al. (1980), Murthyet al. (1981) and Kondap 

et al. (1989) showed varietal differences in groundnut for weed 

competition. Kondap et al. (1980) studied the effect of 

different weed groups on five groundnut cultivars and reported 

that cv. 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 its 

ability to suppress and compete effectively with the weeds. 

Among ·the groundnut Cvs. Tatu-53 'vas more tolerant to weed 

competition (Pi telli 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 Gultivation, 
r 

hand hoeing or 

pulling, but intensive herbicide treatments produced higher 

yields and gross profits (Bridges et al., 1984). The optimum 

weed management programmes must provide effective weed control 

with minimum cost .. 

2.8.1 Physical methods 

Rajan et ale (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 ale (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 consequently higher pod yield. But when hand 

weeding was done beyond 45 DAS, pod yield was reduced. Kondap et 

ale (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. 



2.8.2 Chemical methods 

Where labour is 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! ~£luchloralin, alachlor, 

oxyfluorfen, pendimethalin were found 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 neces~itate the use of ~re-emergence herbicides. 

The herbicides used for weed control are classified 

according to their time 6f application. 

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 ~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 



inihibiting ribosome synthesis and-nascent peptide synthesis only 

in susce9tible species but not in tolerant species (Rao and Duke, 

19t4). Rao and .Duke (1976), Deal et al. (1980) and Akobundu 

(1988) concluded that protein ~ynthesis was the primary site of 

action 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 her~iclde into non phytotoxic 

metabolities (Akobundu, 1988). In groundnut seedlings alachlor 

did not affect ~ amylase and catalase activity (Devi and Perur, 

1982) . 

2.9.1.2 Alachlor (Lasso) use in groundnut 

Alachlor (2-chloro-2', 6'-diethyl-N (metho-xymethyl) -
\ 

acetanilide) is used for pre-emergence weed control in legumes 

(Akobundu, 1988). 

Alachlor is 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). 

Armstrong et ale (1973) reported that pre-emergence 

application of alachlor @3.36 or 4.48 kg a.i. 
-1 

ha effectively 

controlled Cyperus esculentus .. Brecke and Teem (1983) reported 

that the pre-emergence treatment of alachlor provided best 

control of both annual grasses and broad leaved we~ds. In 

irrigated groundnuts application of 2-4 kg alachlor 
-1 

ha 

2~-



effectively suppressea the grow~h 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 lb a.i. 

-1 ha . Doub et al. (1988) also reported good control of Digitaria 

sangulnalis in groundnut due to alachlor treatment. 

Alachlor· was a better herbicide for groundnut and pre-
_. 

emergence application significant;ly· increased 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 kg a.i. 
-1 -1 

ha gave 1225 kg pods ha which was on 

par with hand weeding. The optimum rate of pre-emergence appli-

cation of alachlor in groundnuts was 1.S kg a.i. ha- l which 

resulted in best weed control and maximum pod yield (Kulandaivelu 

and Sankaran, 1976; Rethinam et al., 1976; Patro et al., 1981; 

Lagoke et al., 1982; Kulandaivelu and Sankaran, 1986;. Rathi et 

al., 1986). However, Hegde et al. (1977) reported that alachlor 

treatment @ 1.5 kg a.i. 
-1 ha was partially effective in control-

ling weeds in groundnut and requite supplemental hand weeding to 

obtain satisfactory weed co.ntrol. 

Moody (1979) reported that weeds in groundnut can be 

effectively controlled by alachlor @ 1.9 kg a.i. 
-1 ha 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 



, 
~ 

a.i. 
-1 

ha + one hand weeding at 30 DAS effectively controlled 

weeds. But, Rajan et al. (1981) and Tosh and Jena (1983) reported 

in groundnut cv. AH~1192 that application of alachlor 2 kg a.i. 

ha- l with supplementary hand weeding provided highest yields. 

Alachlor 
-1 @ 1.5 - 3.0 kg ha was effective in controlling weeds 

and gave significantly higher yields comparable to those of hoe 

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

returns and good weed control were optained in groundnuts with 

the applica~ion of alachlor @ 3.36 kg a.i. 
-1 

ha (Colvin et al., 

1986); 3.57 kg a.1. 
-1 

ha (Hamdoun, 1976); 4.0 -1 
kg a.i. ha 

(Rangaiah et al., 1976) and 
. -1 

4.4 kg a.i. ha (Dowler and Scott, 

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. 
-1 

ha was phytotoxic. However, Do~ler 

and Scott (1981) reported that alachlor @ 4.4 kg a.i. 
-1 

ha 

applied through a centre-pivot irrigation system to groundnuts 

before emergence did not show any crop injury. 

Raj and Wong (1977) conducted 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 grou~dnut. The plant height reduced from 

16.6 cm to 13.55 em, the number of secondary branches increased 



from 8.6 tp 11.3 (13%) and weight of matured pods -1 
plant 

enhanced from 6.9 to 9.6 g (39%). Singh et al. (1980) also 

-1 r_eported increased number of pods, branches plant ,oil content 

of kernels, oil yield, crude protein, due to the application of 

Lasso -1 @ 6 L ha . Ku1andaivelu and Morachan (1981) showed that 

in groundnut cv. POL-2 alach10r treatment did not affect growth 

components like number of branches, root weight, nodulation, 

kernel weight, shelling per cent· 'but pod number -1 plant 

increased. Application of aiach10r increased the dry matter 

accumulation by groundnut CKu1andaivelu and Sankaran, 1986). 

Kishinevsky et al. (1988) also reported that the recommended 

doses of alachlor in peanuts did not show any adverse effect on 

nodulation. However, Sankaran et al. (1974) and Kulandaivelu 

(1979) observed increase'd nodulation with the use of a1achlor. 

2.9.2 Pendimethalin and F1uchloralin (Dinitroanilines) 

2.9.2.1 Mode of action 

Pendimethalin and fluchloralin are selective herbicides. 

The active ingradient penetrates germinating seedling through the 

hypo~otyl and roots thus inhibits root and shoot growth. The 

roots develop swellings and 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., 1968). Wang et al. (1974) concluded 

that the major mechanism of dinitroanilines was disruption of ATP 

formation, either by interfering with the energy gen~rating 



, 
mechanism or py blocking the energy transfer mechanism of 

mitochondria. These herbicides inhibit photosynthesis, oxidative 

p~osphorylation, protein, nucleic acid and lipid synthesis 

(Moreland et al., 1972 ; Ashton and Crafts, 1981). The 

selectivity in groundnut is based on enzymatic degradation 

(Akobundu, 1988). 

2.9.2.2 pendimethalin (Stomp) use groundnut 

Pendimethalin (N-(1-ethyipropyl)-3, 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 
, , 

weeds and gave good pod yields (Rao et al., 1982; Brecke and 

Teem, 1983; Kondap et a1., 1989). Thomson (1979) was of the 

opinion that pendimethalin as a pre-emergence herbicide was 

effective against Echinocloa colonum, Panicum repens, Sorghum 

hale pense by its translocative action but could not control 

Cyperus rotundus. 

Bhan et al. "(T~r80) mentioned that yield due to 

pendimethalin (Stomp) @ 1.5 kg a.i. ha- 1 (3692 kg ha- 1) and was 

on par with that of hand weeding (3689 kg 

application of pendimethalin @ 1.5 kg a.i. 

-1 
ha )'. Similarly 

-1 
ha gave good weed 

control efficiency, produced highest yields and was comparable 



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 ale (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 ale (1983) reported increa$ed yield of 
~<" 

groundnuts 3090 kg ha -1 ,. 
due to pendimethali~ 1.0 to 2.0 kg a.i. 

-1 weedy control -1 Bhola ale (1985 ) ha over (12~0 kg ha ). et 

stated that application of pendimethalin @ 0.75-1. 5 kg a.i. ha -1 

in combination ·with one hand weeding was most effective in 

controlling weeds in irrigated groundnuts. 

Kondap et ale . (1982) stated that the requirements of N, 
, 
> P, K 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 

reduced by the application of 1.5 kg pendimethalin 

groundnuts (Kondap et al., 1985). 

-1 
ha to 

Kulandaivelu (1979) observed that application of Stomp 

(Pendimethalin) to gE2..\pdnuts did not show any phy.totoxic 

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. -1 ha but pod yield 

was comparable to weed free plot. In groundnut cv. POL-2 

application of pendimethalin @ 2 kg a.i. ha-1 unaffected the 



growth components like number of branches, root weight, 

nodulation but increased dry matter production (Kulandaivelu and 

Norachan, 1981). Kondap et al. (1989) repQrted increased number 

-I -1 
of mat.u~ed pods. plant, number of seeds plant and 100 kernel 

-1 
weight d~e to pendimethalin @ 1.5 kg a.i. ha . 

Sidhu et al. (1985) reported that in groundnut cv. N-145 

application of pendimethalin @ 0.375 or 0:75 kg a.i. ha-1 did not 

affect nodule number and nodule w~ight plant-1 Jayakumar et al. 

(1985) reported sligh~ reduction in oil codtent due to 

application of pendimethalin @ 1.0 kg a.i. 
-1 

ha in groundnut but 

crude protein was s~milar to that of hand weeded treatments. 

2.9.2.3 Fluchloralin (Basalin) use in groundnut 

, , Fluchloralin [N-(2-chloroethyl)-2, 6-dinitro-N-propyl-4 

(trifluoromethyl) aniline] is a pre~emergence herbicide which 

controlls many annual broad leaved and grassy weeds (Rao, 1388). 

Kulandaivelu et al. (1978) and Joshi (1987) reported that 

fluchloralin herbicide controls most of. the weeds like AInaranthus 

viridis, Commelina benghalensis, Dactyloctenium aegyptium, 

Portulaca oleracea and Euphorbia hirta. However, Prasad et al. 

(1987) reported that flu~holralin 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. -1 
effective in ha was 



controlling weeds and resulted in significantly higher yields. 

Howeve,r', Patro et al. (1981) showed that fluchloral.:in at 1.5 kg 

---a:i. -ha-1 was less effective in irrigated rabi groundnut. 

Rajah et al. (1984), Bhola et al. (1985) and Ray (1986) 
, 

reported 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. (1980) ,reported an increased pod yield to 

the extent of 50 per cent by the application of fl~chloralin (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 100 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. Fiuchloralin @ 0.72 kg did not significantly 

affect nodule number per plant (Sidhu et al., 1985). However, 

fluchloralin @ 0.75 kg a.i. ha- l resulted in higher oil and crude 

protein content in kernels (Jayakumar et al., 1985). 

2.9.3 Oxyfluorfen (Diphenyl ether group) 

2.9.3.i Mode of action 

Oxyfluorfen is a selective herbicide. It is adsorbed 

strongly to soil organic matter (Fadayomi and Warren,1977). 

Kunert and Boger (1981)' reported that light and oxygen are 

essential for phytotbxic action. When it is used as pre-



emergence, weeds are killed by contact 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 plants by first damaging the membranes and causing 

cellular substances to leak into intercellular spaces followed by , 

necrosis (Pritchard et al., 1980). Pritchard et ale (1980) also 

reported that photosystem II linked phosphorylation and 

photosystem II electron transport were .inhibited by oxyfluorfen . . ' ~ 

Protein damage is a primary phytotoxic consequence of oxyfluorfen 

(Kunert et al., 1985). 

2.9.3.2 Oxyfluorfen (Goal) for weed_~ontrol in groundnut 

Oxyfluorfen [2-chloro-1-(3-ethoxy-4-nitro-phenoxy) -4-

(trifluoromethyl) benzen~l is a selective herbicide in legume 
, 

crops (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 hirE" Portulaca oleracea and Trianthema 

portulacastrum. 

Yadav et ale (1983) reported moderate control of weeds 

in groundnuts with pre-emergence application of oxyfluorfen @ 0.1 

- 0.2 kg ha-1 Prasad et ale (1987) reported that application of 

oxyfluorfen pre-emergence to groundnuts cv. TMV-2 @ 0.12 to 0.15 



kg ha -1 gave effectiv~ control of broad leaved \veeds and grasses 

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

. -1 ' 
ha . whj.ch was comparable with hand weeded plots. 

a.i. 

According. to Jessinger (1978) oxyfluorfen @ 0.125 kg 

-1 ,ha gave maximum pod yield of 1660 kg ha-1 Raghavan et 

al. (1983) reporteq that pre-emergence application of oxyfluorfen 

(0.24 kg a.i. ha-1) + one interculturing at 45 DAS was effective 

in controlling weeds and resulte.d'"'in higher yields of groundnut 

. by 79.5 per cent over control. Yadav et al. (1983) reported 

, 

significant increase in yield of groundnut (1852, -1 
2263 kg ha ) 

due to oxyfluorfen application (0.1 and 0.2 kg a.i. ha -1) over, 

weedy 
'-1 

check (1263 kg ha ). Similarly Kondap 

" 

et al. (1989 ) 

reported application of oxyfluorfen @ 0.25 kg a.i. ha-1 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 -1 plant , number of 

seeds and 100 kernel weight. 

Pahuja et al. (1985) and Kumar (1986) reported that 

application of oxyfluorfen @ 0.2 kg a.i. -1 ha was phytotoxic 

during the early growth stages which disappeared at later stages. 

Kulandaivelu and Morachan (1981) reported that application of 
, 

diphenyl ether herbicides to irrigated groundnuts increased the 

number of branches, dry matter production, root weight and pod 

number but nodulation was unaffected. In groundnut application 

of oxyfluorfen @ 0.25 kg a.i .. ha-1 also increased oil and crude 

protein content (Jayakumar et al., 1985). 



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 

translocate 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). Glyphosate inhibited aromatic amino 
/ 

acid synthesis and specifically it is an inhibitor of enzyme 5-

enolpyruvylshikimate-3-phosphate synthatase . (Cole, 1982). 

Tymonko and Foy (1978) reported that glyphosate inhibits protein 

synthesis and in plants it stops the incorporation of aromatic 

amino atids-phenylalanine, tryptophan and tyrosine into proteins. 

G~yphosate inhibited pho·tosynthesis 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 IN - (phosphonomethyl) glycine] is a broad 

spectrum, nearly non selective post emergence herbicide used for 

control of both annuals and rhizomatous perennial weeds (Brown et 

ai.,1988). Glyphosate is extensively used for perennial weed 

control in plantatibri crops and in orchards (Rao; 1988) . 

Glyphosate is very effective against Cynodon dactylon, Digitaria 

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



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 ape.x necrosis (Villanueva et al., 

1985) . Evidence of root transfer of glyphosate from treated to 

·-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 III 

MATERIALS AND METHODS 

1 EXPERIMENTAL SITE 

Field· experiments on the effect of herbicides and crop 

~ed competition on physiological aspects o~ diverse groundnut 

\rachis bypogaea L.) cultivars were conducted at the College 

lrm, College of Agriculture, Rajendranagar, Hyderabad during 

abi (November to April) 1987 and 1988. The farm is loca~ed at 

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

earing of 77° 55' E longitude and 160 59' N latitude. 

1.2 SOIL 

The soil was sandy loam with good drainage. Composite 

;oil samples drawn from the samples collected at random from the 

~xperilIlental field prior to cropping was analysed for the 

following 

procedures 

physical and chemical properties 

described by Piper (1957) and 

respectively. 

Soil mechanical analysis 

Soil fraction 

Sand 

Silt 

Clay 

Textural class 

Component % 

65.7 

13.3 

21.0 

Sandy loam 

adopting the 

Jackson (1967) 

41 



Chemical analysis 

Soil character 

~oil reactioQ pH 
(soil and water in 1:2.5) 

Electrical condu1tivity 
(at 250 C) (d Sm- ) 

Organic carbon (%) 

Soil character 

-1 
Available nitrogen (kg ha ) 

Available phosphorus (kg ha-1) 

Available potassium (kg ha- 1) 

Value 

7.30 

0.24 

0.52 

Value 

r 

293.8 

26.3 

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 rum and 49.0 mru 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 

respectively. o Whereas, during Rabi 198~ it ranged from 25.7 C to 

The range of weekly 



Ta~le 3: Meteorological data for Rab1 1987 (from 18th November. 1987 to 9th 

Stan­
dard 
week 
No .. 

46 

47 

48 

49 

50 

51 

52 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

April. 1988) 

Per iod 

Nov. 12-18 

Nov. 19-25 

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. 31-Apr.06 

Apr. 07-13 

Mean/Total 

o 
Mean temp. ( C) 

Max .. Min. 

26.1 20.5 

~8.8 18.1 

28.4 11.8 

28.6 15.1 

27.0 17.8 

26.8 9.7 

'27.8 13.3 

27.6 12.2 

27.6 12.8 

30.3 15. 1 

30.7 14.4 

31.4 14.7 

31.8 13.1 

31.6 18.5 

33.2 20.1 

33.9 20.4 

34.6 Zel.8 

36.5 20.7 

36.2 21. 6 . 

36.2 20.6 

37.6 21.2 

37.8 22.9 

31.4 17.1 

Mean R.H.(%) 

0716 
hrs. 

92 

91 

80 

92 

87 

82 

.. 
83 

87 

84 

81 

79 

81 

69 

83 

87 

88 

75 

68 

68 

59 

64 

61 

79. 1 

1422 
hrs. 

65 

60 

44 

43 

50 

39 

43 

41 

38 

38 

36 

38 

30 

32 

38 

35 

34 

32 

40 

30 

29 

22 

39.0 

Mean 
sun­
shine 
hours 

2.7 

8.7 

10.7 

9.5 

3.8 

10.5 

9.8 

9.7 

10.3 

10.5 

10.5 

11.0 

10.9 

10.4 

10.4 

10.3 

10.7 

11.6 

10.5 

9.4 

8.2 

8.4 

9.5 

~lean 

rain­
fa 11 
(mm) 

121. 6 

0.0 

0.0 

0.0 

1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

27.2 

1.4 

0.0 

0.0 

0.0 

11.6 

0.0 

-
0.0 

163.5 
------------------------------------------------------ ---------------=~--------~~ 



44 
Table 4: Meteorological data for Rabi 1988 (from 19th November. 1988 to 22th 

April. 1989) 
---------------------------------------------------------------------------------
Stan- Mean temp. (oC) Mean R .H. (%) Mean Mean 
dard Period ---------------- -------------- sun- raj n-
week Max. Min. 0716 1422 shine fa 11 
No. "" hrs. hrs. hours (mm) 

---------------------------------------------------------------------------------
47 Nov. 19-25 29.9 11.9 76 27 10.2 0.0 

48 Nov., 26,-Dec. 02 28.3 10.8 79 31 10.1 0.0 

49 Dec. 03-09 28.5 11.4 75 33 9.8 0.0 

50 Dec. 10-16 25.7 14.1 83 57 5.6 17.0 

51 Dec. 17-23 27.6 11 .7 90 44 9.8 0.0 

,. 52 Dec. 24-30 28.3 12.4 88 43 8.5 0.0 

Dec. 31-Jan.06 28.3 12.7 88 40 9.9 0.0 

2 Jan. 07-13 28.7 13.4 81 44 9.8 0.0 

3 Jan. 14-20 29.6 12.3 83 39 9.7 0.0 

4 Jan. 21-27 30.4 15.7 84 44 9.2 0.0 

5 Jan. 28-Feb.03 31.3 10.9 73 30 10.4 0.0 
, , 

6 Feb. 04-10 33.5 12.2 70 26 10.8 0.0 

7 Feb. 11-17 33.2 13.4 62 28 10.6 0.0 

8 Feb. 18-24 32.2 12.6 55 22 10.4 0.0 

9 Feb. 25-Mar. 02 35.2 15.4 53 17 10.5 0.0 

10 Mar. 03-09 34.2 17.5 69 29 9.7 25.0 

11 Mar. 10-16 32.7 18.5 66 29 9.4 0.0 

12 Mar. 17-23 35.7 21.5 54 26 10.2 0.0 

13 Mar " 24-30 31.5 19.4 76 36 8.6 5.0 

14 Mar. 31-Apr.06 37.5 19,.2 49 18 ll.7. 0.0 

15 Apr. 07-13 38.9 21.0 53 17 12.0 0.0 

16 Apr.14-20 39.2 23.8 61 24 9.7 0.0 

17 Apr.21-27 38.8 26.0 52 21 9.5 2.0 
----------------------------------------------------------------------------------
Mean/Total 32.1 15.6 70.4 31.5 9.8 49.0 
---------------------------------------------------------------------------------

" 



ean relative humidity at 0716 hours was from 59 to 92 per cent, 

lnd at 1422 hours~ it was 22 to 65 per cent in Rabi 1987; it 

~ried fro~~9 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 

-1 . 
1 ranged from 2.7 to 11. 6 during Rabi 1987 and 5.6 ',to 12.0 

luring Rabi 1.988. 

3.4 DESIGN AND LAYOUT 

The experiment was laid out in split-plot design with 

nine ~ain treatments, three sub-treatments and replicated thrice. 

The field plan layout is given in Fig 1. 

3.4.1 Details of treattments 

Main treatIments 

-1 Pre-emergence application of Alachlor @ 1.5 kg a.i.ha 

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 

TS Post-emergence applIcation of Glyphosate @ 1.5 kg a.i. 

ha 
-1 

T6 Keeping only C
4 

weeds 

T7 Keeping only C3 weeds 
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T8 Keeping both C
3 

and C
4 

weeds (control; No weeding) 

T9 Weed free throughout the crop growth period 

Note: All the pre-emergence herbicides were sprayed 48 hours 

after sowing groundnut. 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-treattments 

VI Kadiri-3 (K-3) (Virginia) 

V
2 

JL-24 (Spanish) 

~3 Gangapuri (Valencia) 

Plot size 4x3.0 m 

Spacing 30xl0 ems 

-1 
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. 

47 



Table 5: Characteristics of the cultivars 

Cultivar 
Botanical 
group 

Habit 
group 

Duration 
(days) 

Salient 
features 

1. ~diri-3 Virginia Semi 115-125 Semi sprea-

2. JL-24 

3. Ganga­
puri 

Spanish 

V{:llencia 

spreading ding habit, 
pods 1-2 
seeded 

Bunch 

Bunch 

100-110 Erect growth, 
pods 1-2 
seeded 

90-100 Erect growth, 
pods 1-3 
seeded 

Source: DOR, 1985 and ICRISAT, 1986 

, 
Tible 6: Dates of sowing and harvesting in two seasons 

Season Date of sowing Date of harvest 

VI V2 V3 

l.Rabi 1987 18-11-1987 9-4-88 28-3-88 8-3-88 

2.Rabi 1988 19-11-1988 22-4-89 9-4-89 21-3-89 

1-f'6 
48 



3.5 TECHNICAL INFORMATION OF HERBICIDES 

I. Alachlor 

Trade name Lasso 

Group Anilides 

Structure 

?H3 

o 

d~::: __ jH!_~J ---CH2CI 
CH2 CH3 

Chemical name 2-chloro-2' , 6'-diethyl-N-

(methoxy wethyl)-acetanilide. 

Formulation Emulsifiable concentrate (EC) 

-1 Active ingradient : 440 g L 

II. pendimetbalin 

Trade name Stomp 

Group Dinitroaniline 

Structure 

H3C-H2C- C,H-CH 2 - CH3 

Nli 
02 N ~ N0 2 

Chemical Name: N-(l-Ethyl propyl)3,4-dimethyl-

2, 6-ainitro benzenamine 

'1" 
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" Forwulation: Emulsifiable concentrate (EC) 

-1 
Active ingredient: 300 g L 

III. Oxyfluorfen 

Trade Name Goal 

Group Diphenyl ether compound 

Structure 

CI OC2 HS ,. ..... ____ ---z 

o 

Cher:lical name: 2 chloro-1-(3-ethoxy-4-nitro 

phenoxy)-4-(trifluoro methyl) benzene 

Formulation: Emulsifiable concentrate (EC) 

-1 
Active ingtadient : 240 g L 

IV. Fluchloralin 

Trade Name Basalin 

Group Dinitroaniline 

Structure 

ANGRAU 
Central Library 

Hyderabad 

1111111111111111111111111111 
D03332 
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I 

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

N-trifluoromethyl aniline 

Formulation: Emulsifiable concentrate (EC) 

Active ingredient: 440 g L-1 

V. Glyphosate 

3.6 

Trade name Round up 

Group Miscellaneou~ herbicide 

Structure: 

Chemical name: N-(Phosphonomethyl) glycine-

(isopropylamine salt) 

Formulation : Water soluble concentrate (WSC) 

-1 Active ingredient: 410 g L 

CULTIVATION DETAILS 

Field was ploughed twice and levelled with tractor drawn 

implements. The field was then laidout into plots measuring 

4x3 ill. 

The fertilizer N, P, K @ 20:40:40 kg ha-1 was applied as 

basal dose in the form of urea, single super phosphate and 

muriate of pqtash. 

s 
51 
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, 

Bold and healthy seeds of all the cultivars were 

selected for sowing. These seeds were hand dibbled with a 

spacing or 30x10 cm. 

In complete weed free treatment, hand weeding was done 

throughout crop growth at fortnightly interval. 

treatments selective weeding of C
3 

and C
4 

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 

-1 -1 Endosulfan ~5% EC @ 1.5 ml L _' (500 L ha ), was sprayed 

on 30 and 60 day's after sowing to pr~vent attack by pests like 

leaf minor, leaf roller, thrips etc. While Dithane :1-45 @ 1.3 kg 

-1 -1 
ha (500 L ha ) was sprayed on 30 and 60 days after sowing to 

prevent tikka leaf spot disease. 

3.7 EXPERIMENTAL OBSERVATIONS ON WEED GROWTH 

The weeds present in experimental area were classified 

into C
3 

and C
4 

based on photosynthetic pathway. Leaf anatomy was 

used as a criteria for classification, as described by Crookston 

and Hoss (1970). 

3.7.1 Criteria for classification 

C
4

' 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 
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\ 

V" 

"-~ith 12Kr (lodo_potassium Iodide) theSe plantS 

staining of chloroplastS in the bundle sheaths. 

In C 3 species, 

~ ~ . ade up of looselY o~iented 
the ~ascular bundle s,£at

u 

's ID 

ChlorenchymatOUS cells and when stained ~ith 12Kr, 

t

"e entire leaf ~hich indicates an e~en 
staining th~OUghout ,1 

3.7. 2 
\leed spect-rulll 

a~ea. 

days after sowing froID premarked permanent one Sq~re 
froID ~eed number recorded on 70 DAS, relati~e density 

(19 B1 )' 

Relative density 
of a species 

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

3.7 .3 weeds ~ere re~~ed fro. 0.25 Sq.ID ~ea IDark
ed 

outSide of 

70 

gO and 110 daYs after so~ing and 

the net plot on 30, 
SO, ' 

\~eed 
cont~ol 

on 70 Dl>5, -
-weed 

weight of d~y matte~ 
of -weeds in no -weed-
ing plot/~~it a~ea 

(g m ) . .--------------------------------------------

Weight of d~Y matte~ 
of -weeds in t~eat­
mental pl~1/unit 
a~ea (g m ) 

Weight of drY ",stter of ~ee"'i. in no 
..•• ding plOt/unit area (g ID ) 

-was 



. 
3.7.4 Weed Gr.owth Rate (WGR) (g m -2 d -1) 

, 
Weed growth rate was calculated by the formula given by 

Bhanumurthy and Subr~anian (1989). 

,W2 - WI 1 
WGR = --------- x 

t2 - tl P 

where, 

WI 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). 

LAl of weeds (L ) 
w 

L x G 
c w 

G c 

where, 

. -1 -1 
G is growth rate (kg ha d ) 

L is the leaf area index; subscripts c,w refer to crop 

and weeds respectively 

3.8 OBSERVATIONS ON CROP GROWTH 

3.8.1 Germination percentage 

The effect or pre-emergence herbicides on germination if 

any was noted after crop emergence. 



3.8.2 Phytotoxicity scoring 

APAU Central Library 

hcc: No;J) 33 3 Q._ 
Date: 30' G -<to..; 
. -

Phytotoxicity scoring was taken on 10th day after crop 

emergence for pre-emergence herbicides as per Rao (1988). Post-

emergence herbicid~ effects were also recorded on 10th day after 

spraying. 

Effect 

None 

Slight 

Moderate 

Severe 

Complete 

Rating 

o 

1 

Visual symptoms 

No injury, normal 

Slight stunting, 
louration 

injury or disco-

2 Some stand loss, stunting or discolouration 

3 Injury more pronounced but not persistent 

4 Moderate injury, recovery possible 

5 Injury more persistent, recovery doubtful 

6 Near severe injury, no recovery possible 

7 Severe injury~ stand lbss 

8 Almost destroyed, a few plants surviving 

. 9 Very few plants alive 

10 Complete destruction 

Source : Rao (1988) 

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. 

~r 
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3.8.4 Plant height 

I 

Th~ 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 plant a from each treatment were sampled to count 

the root nodule n4mber on 70 days after sowing. 

3.8.7 Total number of branches 

Primary branches are n+l branches, include cotyledon~ry 

branches and primary laterals arising from the main axis (n). 

Branches arising from n+l (including cotyledonary branches) were 

considered as secondary branche~ and referred to a~ (n+2) 

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

3.8.8 Dry matter partitioning 

For this purpose 5 plants were dug out carefully and 

thoroughly washed free of soil and the surface dried with filter 

paper. The plant, samples we're partitioned int6 different 

components Viz .', Lamina (leaves), stem (including petioles) , 

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



subjecting leaves for pry matter estimation leaf area was 

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

Then the different component parts were dried at 1030C~ 

in oven for one" hour and again at 750C for 48 hours to estimate 

the dry matter. These observations were recorded at ZO days 

interval starting from 30 DAS. 

3.9 GROWTH ANALYSIS 

The data on total plant dry weights, leaf dry weights 

and leaf area were used for calculation 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 (195Z), Radford (1967) and Evans (197Z). 

3.9.1 

where, 

-2 -1 Crop Growth Rate (CGR) (g m d ) 

W
2 - W

l CGR ---------
t z - t1 

W
l 

and Wz are 

respectively. 

1 
x 

P 

the dry weights at 

P is the unit land area 

times and 

S"7 
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3.9.2 

where, 

3.9.3 

where, 

3.9.4 

where, 

3.9.5 

Relative Growth Rat~ (RGR) (g g-l d-1) 

RGR = 

WI and Wz are the dry weights at times tl and t z 
respectively. 

Relative Leaf Growth Rate (RtGR) (g g-l d-1) 

RLGR 

LW
1 

and U1
Z 

are leaf dry weights at time tl 

respectively. 

-2 -1 Net Assimilation Rate (NAR) (g dm d ) 

NAR 
loge AZ - loge Al 

x ------------------
AZ - Al 

and 

WI and Wz are plant dry weights and Al and A
Z 

are leaf 

area at times tl ana-rZ respectively. 

Leaf Area Index (LAI) 

Leaf area 
LAI ------------------

Unit ground area 



3.9.6 Leaf Area Duration (LAD)" (days) 

Leaf area duration was worked out as per the formula 

suggested by Power et ale (1967). 

where, 

3.9.7 

where, 

3.9.8 

LAD = 
L. + (L. + 1) 

J. J. 

2 

LAD = Leaf area duration in days 

L. 
J. 

LAl at any i th stage = 

L. + 1 = LAI at (i + l)th stage 
J. 

(tz-t 1) = time interval between i and (i+l)th stage in 
days 

Leaf Weight Ratio (LWR) (g g-1) 

WL 
LWR 

W 

WL is total leaf dry weight 

W is total plant dry weight 

Leaf Area Ratio (LAR) (em 
2 -1 

g ) 

Leaf Area 
LAR ------------------------

Total plant dry weight 

~I 
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3.9.9 
, -2 

Specific Leaf Weight (SLW) (mg em ) 

Leaf dry ,,,eight 
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 reppectively 

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 leaf 

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 magnification 

and expressed in terms of number of stomata per square millimeter 

leaf area. 

3.10.2 Chlor9phyll 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 



80 per cent (V/V) ac~tone and a pinch of GaG0
3 

were added. 

Further the tissue was ground to a fine pulp and the contents 

were fransrered to a 100 ml volumetric flask through a funnel 
F 

hav~ng Whatman No.1 filter paper. After filteration, the. left 

over pulp 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 urn, 

using 80 per cent acetone solvent as blank. Then the total 

chlorophyll present in the extract was calculated by using the 

following formula. 

Total_1hlorophyll 
(mg g fresh 
weight) . 

(D 652) x 100 V 1 
-------------- x ------ x 

34.5 1000 W 

where, 

D = Optical density 

V = Final volume of the 80 per 
chlorophyll extract 

W = Fresh weigh~n grams of the tissue 

3.10.3 Leghaemoglobin content 

cent acetone 

The procedure 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 a~id buffer (pH 4.0) .consisting of the following 

components. 

Q.1 M 
-1 

acetic acid (6.0 g L ) was adjusted to pH 

with 0.2 H tris (hydroxy methyl) amino methane (24.23 g 

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. Later on 2.0 

ml of freshly prepared benzidine reagent of following composition 

was added. 

Benzidine 100 ml 

H20
2 

(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 

following 

(1977) . 

Photosynthetic efficiency (C0
2 

assimilation rate) 

The photosynthetic rate of leaves was estimated 

14CO feeding 
2 

technique as developed by Janardhan 

Excised leaves from the field were placed in test tubes 

which contained water. A petriplate containing 25 f ci of Na
2 
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14C03 (specific activity 47.6 m Ci m M-1) was kept in the center. 

14C02 was liberated by introducing 5 ml of 0.5 N HCl through one 

of the rubber tubing (connected to glass tubing inside the 

chamber) provided on top of the lid. The escape of· 14co 
2 

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 

14 were allowed for CO 2 fixation. At the end of this period about 

14 one ml of 1 N KOH was introduced, to trap excess CO
2

, The lid 

was removed, leaf samples taken out and immediately dried in an 

80
0

. oven at 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-1 and calculated as 

14 -1 -1 60 1000 
C cpm g hr C x x ------

30 W 

where, 

C = Counts recorded by counter after deducting the 
background~unts. 

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 (LTR) 

Ll.ght interception was measured by using Weston 

Illumination Meter (Model 756). Light transmission ratio was 

calculated using the following formula 

Light intensity below the canopy 
LTR (%) --------------------------------- 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 soil 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 

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 

Frou ten plants in each treatment, the number of pegs 

were recorded and expressed as number per plant_ 
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3.11.3 Filled pods pe~centage _ 

The percentage of filled pods to the total number of 

pods was calcula-ted 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 thj,s -data. 

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. 



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 

weight. These data were used to estimate 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 using 

the following formula. 

Dry kernel weight 
KWPI --------------------------------------

Total dry matter - Dry kernel weight 

3.11.11 Harvest index 

From the yield of pods and total dry matter, harvest 

index was calculated using the following formula. 

Pod yield at harvest (g m-2) 
Harvest index -= -------------------------------:2 x 

Total dry matter at harvest (gill ) 
100 

3.11.12 Sink size 

Sink size was calculated and expressed in terms of g 

kernel 
-2 

l! leaf area; 

-1 
kernel kg leaf protein. 

-1 
kg kernel kg leaf dry matter and kg 

~b 
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3.11.13 Weed index 

, Weed index was calculated based on the yield in various 

treatments using the formula suggested by Gill and Vijayakumar 

(1969). 

\-leed 
Pod yield from hand 
weeding treatment 

Pod yield from herbi­
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 used for the determination of 

nitrogen, phospnorus and potassium. 

Composite samples were taken and analysed to find out 

the content of nitrogen, phosphorus and potassium in crop and 

weeds as on 70 days after sowing. The uptake was calculated 

based on per cent \fPK and dry matter production. The leaf 

nitrogen 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 - . potasslum contents were estimated in 

triacid extract (Piper, 1957). 

3.12~i Oil iinalysis 

'The oil in kernels was estimated by using Nuclear 

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

1985). 

-----:-IJ "--,----., .. 
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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 AJUlLYSIS 

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. 

X=F 
where, 

x actual weed number 

X Transformed weed number 

The results were tested at 5 per cent level of 

significance. 

3.14 CORRELATION STUDIES 

Siople correlation of coefficient ('r' values) were 

calculated between seed yield and weed dry matter production, pod 

yield, filled pod percenta1re, test weight, shelling percentage 

and harvest index to assess the degree of association between 

- these characters by adopting standard-procedures as outlined by 

Panse and Sukhatme (1978). 
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RESULTS 



CHAPTER. IV· 

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 C4 species and nine C
3 

species (Table 

7 and Plates 1 & 2). Weeds were classified into C
3 

and C
4 

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 mol1is among C3 

weeds were predominant. The relative density per cent of C4 

weeds in T8 (C
3

+C
4 

weeds) as on 30 and 70 DAS was 89.5 and 78.2 

respectively while that o~.3 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 aegyptium), 25.9 

~Cyperus rottindus), 9.1 ·(Digitaria. 'sanguiruilis), 1.4' (Cynodon 

dactylon) among C
4 

weeds and 17.5 (Ocimum canum), 1.3 (Lagasca 

mollis) among C
3 

weeds. 



1?o 

)le 7: Competing weed spectrum 

Species 
Relative weed density (Per cent in T ) 

70 DAS 8 Fami ly Habit 

Rabi 1987 Rabi 1988 

weeds 

,erus rotundus Cyperaceae Perennial 25.9 50.3 

.odon dactylon Poaceae Perennia 1 1.4 3.3 

tylocteniu. aegyptium Poaceae Annual 41.2 8.0 

Haria sanguinalis Poac eae Annual 9.1 4.7 

horbia hirta Euphorbiaceae Annual 0.0 1.5 

ranthus viridis Amaranthaceae Annual 0.4 2.4 

tulaca oleracea Poriulacaceae Annual 0.2 0.6 

~eeds 

asca goll1s Asteraceae Annual 1.3 12.8 

thenium hysterophorus As terac eae Annual 0.7 11.0 

lum canum Labiatae Annual 17.5 0.0 

Ie Una bengha lens i s Comme 1 in ac eae Annual 1.1 0.8 

:hodeslla i nd i cum Boraginaceae Annual 0.7 1.6 

Isia argentea Amaranthaceae Annual 0.3 0.6 

!l3Ione .exicana Papaveraceae Annual 0.2 1.8 

'ra arvensis Amaranthac eae Annual 0.0 0.3 

horus olitorius Tiliaceae Ann ua 1 0,0 0.3 
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Plate 1; Compet ing C
4 

weeds 

(1) Cyperus rotundus (2) Dactyloctenium aegyptium 
(3) Digitaria sanguinalis (4) Cynodon dactylon 
(5) Amaranthus viridis (6) Euphorbia hirta 
(7) Portulaca oleracea 



Plate 2: Competing C
3 

weeds 

(1) Ocimum canum (2) Lagassca mollis 
(3) Parthenium hysterophorus (4) Commelina benghalensis 
(5) Trichodesma indicum (6) Argemone mexicana 
(7) Celosia argentea (8) Digera arvensis 
(9) Corchorus olitorius 
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-2 
!t K~n number of weed species (m ) under different treatments on 30 DAS (Rabi. 1987) 

......... - ...... _---- --- - - --- - - - - -- - - - - -- - -- - -- ---- - - - -- - - - - - - - - - - -- - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - --
, species T1 T2 T3 T4 T T T7 T T9 5 6 8 

.............. _--_ ... -- -- - - - - -- - - -- ----- - -- - --- - - -- - -- - - - - - - - - -- - - _ ... - - - - - -- - - - - - - - - _ ... - -- - - - - - - -- - - - - - - - - - _ ... - - ---
0' 

'.1 rotundus 73.00 65.40 98.30 72.90 80.70 150.70 145.40 

.J dactyl on 4.00 2.00 0.70 0.68 2.00 9.30 17.20 

~ 
:tteniull aegyptium 0.00 1. 32 0.00 1. 32 11.30 26.00 32.10 

:lh hirta 1. 00 0.00 0.40 0.00 0.90 0.00 1. 00 

'~lS viridis 0.00 0.00 0.00 0.00 6.70 3.32 2.90 

:ta oleracea 0.00 0.00 0.00 0.00 0.00 1. 32 2.90 

'density of C
4 

93.9 98.6 100.00 90.7 91.3 100.00 0.00 89.50 

.:llo111s 1.80 0.70 0.00 4.90 3.90 16.90 3.00 

:~I::! hysterophorus 0.00 0.00 0.00 0.70 0.00 1. 70 1. 30 

J mUI 2.10 0.00 0.00 0.70 4.00 55.90 14.90 

I '~l benghalensls 0.00 0.00 0.00 0.70 0.40 1'. 10 1. 70 

':;Isaa lndlcu. 0.00 0.00 0.00 0.00 0.00 6.60 1. 00 

I lrgentea 0.00 0.00 0.00 0.70 0.00 2.30 0.70 

2~ cexlcana 0.40 0.00 0.00, 0.00 0.00 1. 70 0.70 

1 arvensls 0.40 0.33 0.00 0.00 0.00 1. 50 0.40 --
:n:s oJitorius 0.40 0.00 0.00 0.00 1. 30 0.40 0.00 .• 

'< dens lty of C
3 

~ 6.10 1. 40 0.00 9.30 8.70 0.00 100.00 10.50 
" ................. _--------- -- ... -_ ........................ -- ......... -- -_ ............ -_ ...... --- - -_ ... _ ...... -- -_ ... - -_ ...... - -_ ... _ .................. --- .................. -- -_ ... --_ ... - ... ---



an number of weed species (m-
2

) and relative density (I) under different treatments on 70 DAS 

abl. 1987) 

les 

ndus 92.90 95.40 151. 00 109.60 45.40 92.60 122.40 
(56.00 ) (85.60) (95.50) (72.80) (42.20) (33.20 ) (25.90) 

:ylon 18.70 6.60 1.00 15.30 2.00 2.68 6.70 
,( 11. 30) (5.90) (0.60) ( 10.20) ( 1. 90) (1. 00) (1. 40) 

UI aegypt i UII 4.00 1. 20 0.00 2.00 4.00 131. 00 194.80 
(2.40) (1. 10) (0.00) ( 1. 30) (3.60) (47.00) (41.20) 

Ingulna1is 2.70 0.00 4.00 0.00 o ~.oo 50.00 42.70 
(1. 60) (0.00) (2.40) (0.00) , (0.00) (17.90) (9.10) 

Irta 0.00 0.00 0.00 0.00 1. 00 0.00 0.00 
(0.00) (0.00) (0.00) (0.00) (0.90) (0.00) (0.00) 

,itid1 s 0.00 0.00 0.00 0.00 2.00 1.30 2.00 
(0.00) (0.00) (0.00) (0.00) (1. 90) (0.50) (0.40) 

leracea 0'.00 0.00 0.00 0.00 0.00 1. qo 1. 00 
(0.00) (0.00) (0.00) (0.00) (0.00) (0.40) (0.20 ) 

1slty of C
4 

71.30 92 .60 98.50 84.30 50.50 100.00 0.00 78.20 

115 12.70 7.00 2.10 14.20 22.00 29.0 6.00 
(7.70 ) (6.30) ( 1. 50) (9.40 ) (20.40) (14.30) ( 1. 30) 

hysterophorus 1. 30 0.00 0.00 3.30 0.00 4.00 3.30 
(0.80) (0.00) (0.00) (2.30) (0.00) (2.00) (0.70 ) 

• 28.30 0.00 0.00 0.40 26.00 150.50 82.50 
(17.00 ) (0.00 ) (0.00) (0.30) (24.10) (73.90) ( 17.50) 

enghalens1s 0.00 1. 20 0.00 2.70 2.00 2.70 5.30 
(0.00) (1. 10) (0.00 ) (1.80 ) (1. 90) ( 1. 30) (1. 10) 

, lndiculD 0.00 0.00 0.00 0.00 0.00 2.00 3.30 
(0.00) (0.00) (0.00) (0.00) (0.00) ( 1.00) (0. 7G) 

lentea 0.70 0.00 0.00 0.40 0.00 5.30 1. 30 
(0.40) (0.00) (0.00) (0.30) (o.ciO) (2.60) (0.303) 

!licana 3.30 0.00 0.00 1. 30 2.00 4.00 1. 00 
(2.02 ) (9·00) (0.00.·), (0.80) (1. 90) ( 1. 90) (0.20 ) 

!nsls 1. 30 0.00 0.00 1. 30 1. 30 6.00 0.00 
, (0.78) (0.00) (0.00) (0.80) (1. 20) (3.00) (0.00) 

:nsity of C
3 

28.7 7.40 1. 50 15.70 49.50 0.00 100.00 21.80 
•••• 4 ______________________________________________________________________________________________ 

Figures in parenthesis indicate relative dens ity in percentage 



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

cies T T T3 \ \ T6 T7 T T 
1 2 8 9 .-_-----------------------------------------------------------------------------------------------

- - c 

undus 43.2 91.4 161. 9 119.8 59.5 249.5 192.1 

tylon 8.7 4.6 3.0 6.0 5.3 6.0 4.0 

:lullI aegypt i UIIJ 0.0 0.0 0.0 0.0 l.0 0.7 16.0 

lirta 0.0 0.0 0.0 0.0 0.0 0.0 3.0 

,Irldis 0.0 0.0 0.0 0.0 1'.3 2.0 6.6 

Ileracea 0.0 0.0 0.0 0.0 0.0 0.0 2.0 

msityof C
4 

94.9 100.0 100.0 63. 1 75.1 100.0 0.0 73.2 

11Is 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 63.0 35.0 

bengha lens 1 s 0.0 0.0 0.0 0.0 0.0 0.0 2.0 

la Indlcu. 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 

lexlcana 0.0 0.0 0.0 0.0 0.0 18.0 8.0 

lenslty of C
3 

5.1 0.0 0.0 36.9 24.9 0.0 100.0 26.8 

.. _-------------------------------------------------------------------------------------------------
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-2 
Mean number of weed species (II ) and relative density (%) under different treatments on 70 DAS 

(iiabl, 1988) 

~cles 

i rotundus 84.1 148.5 191.0 106.6 50.0 227.2 169.1 
(53.6) (87.8) (89.0) (40.5) (30.2) (77.2 ) (50.3) 

.Jilctylon 9.0 8.0 6.5 8.7 8.6 13.0 11.0 
(5.7) (4.7) (3.0) (3.3 ) (5.2) (4.4) (3.3) 

:tc,luI aegyptiulD 0.0 0,.0 0.0 0.0 4.0 6.0 27.0 

(·0.0) (0.0) (0.0) (0.0) ('2.4) (2.0) (8.0) ...... 
I sanguina 1 i s 0.0 0.0 0.0 3 •. 0 . 12.0 45.0 16.0 

(0.0) (0.0) (0.0) ( 1. 1 ) (7.3 ) (15.3) (4.7) 

.1 blTta 0.0 0.0 0.0 0.0 0.0 0.0 5.0 
(0.0) (0.0) (0.0 ) (0.0) (0.0) (0.0) ( 1. 5) 

. :;$ flridis 0.0 0.0 0.0 0.0 2.0 .3,0 8.0 
(0.0) (0.0) (0.0) (0.0 ) (1. 2) (1. 1) (2.4) 

,;I oleracea 0.0 .0.0 0.0 0.0 0.0 0.0 2.0 

(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.6) 

':mlty of C
4 

59.3 92 .5 92.0 44.9 46.3 100.0 0.0 70.8 

J ~lIIs 41.9 7.4 15. 1 108.0 61.4 178.6 43.1 

(26.7) (4.4) (7.0) (40.9) (37.1) (62.7) (12.8) 

i -.::1 bysterophorus 22.0 5.3 2.0 37.2 25.3 76.0 39.0 
(14.0) (3.1) (1. 0) (14.2) ( 15.3) (27.1) ( 11. D) 

, 1 ~l bengha lens i s 0.0 0.0 0.0 0.0 0.0 0.0 3.0 

(0.0) (0.0) (0.0) (0.0 ) (0.0) (0.0 ) (0.8) 

:~SDa Indlcull 0.0 0.0 0.0 0.0 0.0 6.0 5.3 

(0.0) (0.0) (0.0) (0.0) (0.0) (2.1) ( 1. 6) 

J Irsentea 0.0 0.0 0.0 0.0 0.0 7.0 2.0 

(0.0) (0.0) (0.0) (0.0) (0.0 ) (2.5) (0.6) 

-::1 Eexieana 0.0 0.0 0.0 0.0 2.0 13.0 6.0 

(0.0) (0.0) (0.0) (0.0) (1.3 ) (4.6) (1.8 ) 

IlfYensls 0.0 0.0 ....&0 0.0 0.0 1.0 1.0 
(0.0) (0.0) (0.0) (0.0) (0.0) (0.3) (0.3) 

··,S oJitorius 0.0 0.0 0.0 0.0 0.0 2.0 1.0 

(0.0) (0.0) (0.0) (0.0) (0.0 ) (0.7) (0.3) 

'cmity of C
3 

40.7 7.5 8.0 55. 1 53.7 0.0 100.0 29.2 
, .............. ------ --- -- ... - - -_ .................. -- -_ ..................... - - ..................... -_ ... ----_ ............... -- -_ ............ --_ ............ --_ ......... -_ .............................. ----
i Figures In parenthes i s ; nd i c a te relative density in percentage 



, 
All 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 C
4 

weeds like 

Amaranthus viridis, Portulaca oleracea and C
3 

weed species like 

. Ocimum canum, Parthenium hysterophorus and Trichodesma indicum. 

The relative density (%) of C
3 

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 C4 weeds and Lagasca moll~s, Parthenium hysterophorus among 

C
3 

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

in TS as on 30 and 70 DAS was 73.2 and 70.S respectively while 

that of C
3 

weeds was 26.S and 29.2 respectively. On 70 DAS in TS 

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 CCynodon dactylon) 

among C4 weeds and 12.8 (Lagasca mollis), 11.0 (Parthenium 

hysterophorus) among C
3 

weeds. 

During rabi 1988 also all the herbicide treatments 

showed lesser numbet-O-f dominant C 3 and C 4 weeds than T S on 30 

DAS, and herbicide treatments showed less number of C3 weeds than 

TS except Lagasca mollis in T4 , T5 and Tl on 70 DAS. The 

herbicides pendimethalin and oxyfluorfen completely controlled 

all C
3 

species on 30 DAS and shmved lesser number of dominant C3 



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

relative density (%) of C
3 

weeds was least in T2 followed by T3 . 

4.1.3 -2 Total Weed Density (TWO) (Weed Number m ) 

The differences in TWD found among diverse groundnut 

cultivars on 30, 70, and 110 DAS due to the treatments were 

significant in rahi 1987 and 1988 (Table 12,13,14). 
I. 

Highest TWD 

wa~ found in T8 followed by T6 and r7 in both the years. All the 

herbicide treatments significantly reduced TWD at all the stages 

of crop growth. The differences in TWD among diverse groundnut 

cultivars were significant on 30 DAS in rabi 1988 and on 70 DAS 

in both the years. Cv. JL-24 plots showed significantly lower 

TWO 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 
-2 C

3 
Weed Density (Weed number m ) 

The differences in density of C
3 

weeds on 30, 70 and 110 

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

(Tab1e·15,16,17). Highest density of C
3 

weeds was found in T7 

followed by T8 at all the crop growth stages. All the herbicide 

treatments significant-.}y· reduced density of C
3 

weeds and the 

density was lowest with oxyfluorfen and pendimethalin. The 

differences in the density of C
3 

weeds found among diverse 

groundnut cu1tivars were not significant at all the stages except 

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

'l~8 



,"12: Effect of herbicides and crop weed competition on total weed density (weed 

-2 
nu.ber m ) in diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

----------------------------------------I------~--------------------------------
I :reatmen ts 30 DAS 1 30 DAS 

----------------------------------------1-----------------~---------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- ~lean 

pur; 1 pur; 
, ~ ....... ------------ - - - - - -- -- - -- -- -~- ------ - -- - - - -- -- --- - --- ----I - - - - -- - - -- -- - -- - - --- - - - - - -- - - - - - - -- - ---

, . 1:~lor 

: ·:·~t~etha 1 in 

: :.,-I)uorfen 

~ .• :;!ora 1 in 

;'osate 

:, reeds 
, . 
: weeds 

j C weeds 
i. 4 

,:!j free 

8.17 
65.75 
8.07 

64.12 
11.88 

(140.13 
9.96 

98.20 
9.91 

97.21 
12.86 

(164.38 
9.27 

( 84.93 
16.62 

(275.20 
1. 00 
0.00 

9.79 
94.84 
9.21 

10.24 
(103.86 

8.13 
83.82 ) (~ 65.10 
9.34 

86.24 
8.20 

66.24 
12.67 

(159.50 
14.94 

(222.20 
9.63 

( 91. 74 
15.66 

(244.20 
1. 00 
0.00 

8.90 
78.21 
9.96 

98.20 
11.09 

(12"1. 99 
13.05 

(169.30 
8.92 

( 78.57 
13.07 

(169.82 
1. 00 
0.00 

9.40 
,87'.36 

8 .~47 
70.74 
10.04 
99.80 
9.38 

&6.98 
'1'1.22 

(124.89 
13.61 

(184.23 
9.27 

( 84.93 
15. 12 

(227.61 
1. 00 
0.00 

1 

I 
1 

1 

7.42 
54.06 
9.45 

1 88.30 

7.74 
58.91 
8.95 

79.10 

7.55 
56.00 
11. 14 

(123.09 

7.57 
56.30 
9.85 

96.02 
1 14.73 11.34 12.57 12.88 
1 (215.97 (127.60 (157.01 (164.89 

1 15.97 
(254.04 

11. 14 

( 123.10 
16.15 

(259.82 
14.42 

(206.94 
18.03 

(324.08 
1.00 
0.00 

14.52 
(209.83 

9.62 
( 91. 54 

16.39 
(267.63 

13.64 
(185.05 

17.96 
(321.56 

1.00 
0.00 

14.01 
{195.28 

8.39 
( 69.39 

15.77 
(247.69 

15.49 
(238.94 

16.75 
{279.56 

1. 00 
0.00 

14.83 
{218.93 

9.72 
{ 93.48 
. 16.10 

(258.21 
14.52 

(209.83 
17.58 

(308.06 
1. 00 
0.06 

9.75 10.05 9.37 12.03 11.24 11.41 
(94.06) (100.00) (86.79) 1 (143.72) (125.34) (129.19) 

••.••.. -.--- -- - --. - -- - -- - - - ---- -- - - - - - - -- - - - -- - ---- - - -- - - - - 1 --- -- - - --- - -- - - -- - - -- -- - -- ---- - - - ----

~'lof statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 

. ',Itment 0.76 1. 60 0.78 1. 65 

.-
, ""!tcent 0.31 NS 0.34 0.68 

0.93 1. 89 0.01 2.05 

1. 20 2.48 1. 24 2.58 

!. Two sub means at same level main. 

l';womain means at same or different levels sub. 

Ill' 

.:' ~ot significant 



go80 

"-
)kU: Effect of herbicides and crop weed competition on total weed density (weed 

-2 
number m ) in diverse groundnut cu1tivars 

;_ ...... _---- --- - -- - - - - -- - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -- - - - - - - - - - - - - - - - ~ --------------_ ... -------------
Rabi 1987 I Rabi 1988 

----------------------------------------1---------------------------------------. 
Treatments 70 DAS 1 70 DAS 

-------------------------~--------------I---------------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 
, ......... --------------- -- ------- ----------------- - ----- -- --- ---I --- --- ------ - ---- - - - - -- - - --- - ---- - - - ---

'1!th lor 

'!~jjmetha 1; n 

, 'lyfluorfen 

·'.thlora 1; n 

~'1phosate 

. weeds 
I 

,:~d free 

1 
12.53 113.12 13.26 12.97 1 12.79 12.37 13.29 12.82 

(156.00 (171.13 (174.83 (167.22 1 (162.58 (152.02 (175.62 (163.35 

10.02 10.13 12.10 10.75,' 1 14.01 14.07 11.52 13.20 

(99.40 (101.62 (145.41 (lP(56) 1 (195.28 (196.96 (131.71 (173.24 

13.37 10.26 14.32 12.65 ~ 16.98 13.15 15.50 15.2r 

(177.76 (104.27 (204.06 (159.02 1 (287.32 n71.92 (239.25 (230.34 

12.65 11.12 14.17 12.65 1 17.55 16.52 f5.52 16.53 

(159.02 (122.65 (199.79 (159.02 1 (307.00 (271.91 (239.87 (272.24 

9.74 9.91 11.79 10.48 1 14.91 12.48 11.41 12.93 

(93.87 (97.21 (138.00 (108 .. 83 1 (221.31 (154.75 (129.19 (166.18 

16.20 17.41 16.57 16.73 1 17.06 17.64 16.84 17.18 

(261.44 (302.11 (273.56 (278.~9 1 (290.04 (310.17 (282.59 (294.15 

12.20 15.58 15.13 14.30 1 14.96 18.98 16.39 16.78 

(147.84 (241.74 (227.92 (203.49 1 (222.80 (359.24 (267.63 (280.57 

20.61 21.59 23.36 21.86 1 19.40 17.92 18.31 18.54 

(423.77 (465.13 (544.69 (476.86 1 (375.36 (320.13 (334.26 (342.73 

1. 00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 

( 0.00) ( 0.00) ( 0.00) ( 0.00) 1 ( 0.00) ( 0.00) ( 0.00) ( o.o~) 
., ............ ---- - - - - - - - - --- - -- - -- - - -- - - - - -- -- - - - -- - - -- - - -- - - ---I -- - -- - - - - - ----- - - - - - - - - - - - --- - - -- - - ----

12.04 12.20+ 13.52 1 14.29 13.79 13.31 
(143.96) (148.82 ) (181.79 ) 1 (203.20) (189.16) (176.16 ) 

.-....••• _--- - -- -- - -- - - - --- - - - -- - - - - - - - - - - - - - - - - - - - -- - -- --- --- -j. --- - -- - ---- -- -- -- ---- --- - -- - - - - --- - - - --

.'Is of statistica 1 S.Ed+ CD(O.OS) S.Ed+ CD(O.OS) 

"eatment 0.62 1. 31 0.92 1.9.5 

"eit~ent 0.36 0.73 0.46 0.94 

-;:tlon A: 1. 08 2.19 1. 39 NS 

.:t ion B: 1.08 2.21 1. 53 NS 

I-Two sub means at same level main. 

J'Two main means at same or different levels sub. 

I;, Not significant 

r :.res In parenthesis denote actua 1 va lues 



· Effect of herbicides and crop weed competition on total weed density (weed 

-2 
number m ) in diverse groundnut cult1vars 

Rabi 1987 I Rabi 1988 

----------------------------------------1---------------------------------------
Itments 110 DAS 1 110 !:.!.S 

·----------------------------------------1---------------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 ;anga- Mean 

puri 1 puri 

---------------------------------------------------------I ---------------------------------------
1 

or 10.23 9.61 7.18 9.01 I 13.10 12.29 12.33", 12.58 
(103.65 91.35 50.55 80.18), \ (170.61 (150.04 :151.03) (157.26 

letha1in '-0.12 8.99 9.97 ,9,.69 \ 10.44 12.63 9.83 10.97 

(101.41 79.82 98.40 92.90 1 (107.99 (158.52 : 95.63 (119.34 

lorfen 8.25 8.60 9.94 8.93 1 lZ.46 10.93 12.97 12.12 

67.06 72.96 97.80 78.74 1 (154.25. (118.47 \167.22 (145.89 

lora1in 8,.42 7.45 11.57 9.15 1 13.39 13.60 14.95 13.98 

69.90 54.50 (132.86 82.72 1 (178.29 (183.96 '222.50 (194.44 

osate 10.76 6.70 8.99 8.82 1 12.57 11.23 12.36 12.06 
(114.78 43.89 (79.82 76'.79 1 (157.00 (125.11 :i51.76 (144.44 

eds 12.77 12.79 10.57 12.04 1 15.38 16.65 15.12 15.71 
(162.07 (162.58 (110.72 {143.96 1 (235.54 (276.22 {227.61 (245.80 

:eds 81.06 13.43 11.47 10.99 1 12.27 16.36 12.57 13.74 

(63.96 {179.36 {130.56 {119.78 1 (149.55 (266.65 ; 157.00 (187.78 

(4 weeds 13.38 13.64 13.63 13.55 1 17.29 16.42 17.48 17.07 

{178.02 (185.05 {184.78 (182.60 \ {297.94 (268.62 '304.55 (290.38 

free 1. 00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 

( 0 . 00 ) ( 0 . 00 ) ( 0.00) ( 0 . 00) 1 ( 0 . 00 ) ( 0 . 00) 0 . 00 ) ( 0 . 00 ) 

.. _._------------------------------------------------------\---------------------------------------
9.22 9.13 9.37 I 11.99 12.35 12.07 

( 84.01 ) ( 82.36 ) ( 86.79 ) I (142.76 ) (151.52) :~4.68) 

-.... ------------------------------------------------------1---------------------------------------

of statistical S.Ed+ CO(0.05) S.Ed+ CO(0.05) 

'eatllent 1. 76 1. 62 0.70 1. 48 

!ateent ___ 0 •• 53 NS 0.45 NS 

:tion A: 1. 59 3.22 1. 34 NS 

dion B: 1. 41 2.90 1. 25 NS 

A·Two sub means at same level main. 

S· Two main means at same or different level s sub. 

!
~."ot Significant . 

I...,.p( in n;llranthoc:;c: rt.o.n,..,~o ~"+""IIo' 01 .. 1" ... ,. 
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, -2 
15: Effect of herbicides and crop weed competition on density of C

3 
weeds (weed number m ) in 

diverse groundnut cu 1t i vars 

Rabi 1987 I Rabi 1988 

---------~--------------------------l---------------------------------------
Treatments 30 DAS I 30 DAS 

------------------------------------1---------------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

......... --- - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - ---I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -'-- , 
I 

:th lor 2 • 08 1. 00 4 . 33 2 . 47 I 1. 65 3 . 20 1. 00 1. 95 
3.33 p.OO (17.75 5.10 I 1.72 9.24 ) (0.00 2.80 

::rdil:letha 11 n 1. 00 1. 00 2.08 L 36 '1 1. 00 1. 00 1. 00 1. 00 
0.00 0.00 ) ( 3.33 O.S·S I 0.00' 0.00 ) ( 0.00) ( 0.00 

~)iluorfen 1. 00 1. 00 1.00 1. 00 I 1.00 1. 00 1. 00 1. 00 

0.00 ) ( 0.00 ) { 0.00 0.00 J I 0.00 0.00 0.00 0.00 
·.thloralin 3.92 3.91 1.00 2.94 I 11.16 8.57 6.18 8.64 

(14.37 (14.29) ( 0.00 7.64 1(123.55 72.44 37.19) ( 73.65 

riilhosate 2.75 2.42 4.62 3.26 1 5.71 4.76 3.99 4.82 
6.56 ) (4.S6 (20.34 9.63 1 31.60 21.66) (14.92 22.23). 

':1 weeds 1.00 "1.00 1.. 00 1 . 00 1 1 . 00 1 .00 1.00 1 . 00 
0.00 (0.00 (0.00 0.00 I 0.00 0.00 0.00 0.00 

~,mds 9.79' 9.63 8.90 9.44 1 14.42 13.64 15.49 14.52 
(94.84 ) (91.74 (78.21 (8S.11 1 (206.94 (185.05 (238.94 (209.83 

/C
4

weeds 6.30 4.81 3.82 4.97 I 7.50 10.72 9.09 9.10 
(38.69 (22.14 (13.59 (23.70 1 55.25 (113.92 81.63 81.81 

I'fdfree 1.00 1.00 1.00 1.00 1 1.00 1.00 1.00 1.00 

( 0.00 ) ( 0.00 , ( 0.00 ) ( 0.00) 1 ( 0.00) ( 0.00) ( 0.00 l ( 0.00 l 

............... -- -- ----- - ----- - - - ---- --- -- -- -- --- -- - -- - --- ---I -- - - - - - - --- - - - -- - - ---- - - - - - - - - - -- - - - ---
r 3.20 2.86 3.08 1 4.94 4.98 4.42 

(9.24) (7.18) (8.49) I (23.40) (23.80) (18.54) 

-............ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

III-tS of statistical 

I~ :reatoent 

Ii! !.tMtcent 
I 

k~tlon A: 

!' A • Two sub means at same leve 1 rna in. 

S.Ed+ 

0.76 

0.33 

0.98 

1. 21 

CD(0.05) 

1. 61 

NS 

1. 98 

2.51 

~. Two main means at same or different level s sub. 

~ \~., Not significant ,,, 

I !i~Jres in parenthesis denote actua 1 va lues 
1.." 

S.Ed+ CD(0.05) 

1. 49 3.16 

1. 35 NS 

1. 06 2.16 

2.20 4.61 . "", 



-2 
!~: Hfect of herbicides and crop weed competition on density of C

3 
weeds (weed number m ) in 

dlverse groundnut cu1tivars 

Rabi 1987 I Rabi 1988 

'------------------~~--------------------I---------------------------------------
'reatmen ts 70 DAS 1 70 DAS 

----------------------------------------1---------------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 
- ..... -------------- ----- -- -- --- --- --,--------- ------------ ---I --- -- ----- - - - - - - - - - -- - -- -- ------- --- ---

:' :j~etha 11 n 

'''orfen 

,:,'ora 1 in 

leeds 

.: weeds 
4' 

. oj Iree 

1 

7.12 5.71 8.07 6.97 I 9.64 5.52 9.02 8.d6 
49.69 32.06 64.12 47~58 1 91.93 29.47 80.36 63.96 

1.66 4.25 3.20 3~0~ 1 4.99 3.42 2.71 3.70 

1.76 17.06 9.24 '8.24 1 23.90 10.70 6.34 12.69 

1.00 3.31 1.00 1.77 I 2.08 6.18 4.49 4.25 
0.00 9.96 0.00 2.13 1 3.33 {37 .19 19.16 17.06 

5.71 5.97 3.,20 4.96 1 11.48 14.15 10.64 12:09 

31.60 34.64 9.24 23.60 I {130.79 {199.22 (112.21 (145.17) 

7.81 ~.64 7.67 7.37 I 9.94 9.48 8.97 9.47 

59.99 ) ( 43:09 57.83 53.32 I 97.80 88.87 79.46 88.68 

1. 00 1. 00 1. 00 1. 00 1 1.00 1. 00 1. 00 1. 00 
0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 

12.20 15.58 15.J3 14.30 1 14.96 18.99 16.39 16.78 
(147.84 {241.74 {227.92 (203.49 1 (222.80 {359.62 {267.63 {280.57 

11. 56 8. 29 10 . 7 1 10 . 1 9 1 8. 77 9.-96 1 1. 1 9 9 . 97 

{132.63 67.72 {113.70 {102.84 I 75.91 98.20 {124.22 98.40 

1.00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 
( 0.00) ( 9.00) ( 0.00) ( 0.00) 1 ( 0.00) ( 0.00) ( 0.00) ( 0.00) 

" ......... -------- ---- - - - --- - -- - - - - - - - -- - - - - - -- - --- -- -- - -- - ---I - --- -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - ---
5.45 5.75 5.66 1 7.09 7.74 7.27 

( ,28.70 I J 32.06 ) ( 31.04 ) 1 ( 49.27 ) ( 58.91 ) ( 51.85 ) 

- ....•..• -------- -- - -- - - - -- - - -- - - - - - - - -- - - - - - - -- - --- -- -- - - - - - I --- - -- - - - - - - -- - - - - - - - - -- - -- - - - -- - - - ----

.·:sof statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 

, '!lt~ent 0.54 1. 14 0.81 1. 72 

_,___ 
·'ltmt 0.25 NS 0.61 NS 

0.75 ' 1. 52 1.82 NS 

0.88 1.81 1. 55 NS 

A. r~o sub means at same level ::lain. 

:'Twomainmeans at same or different levels SUb. 

,~Not Significant 

:,.>e$ in parenthesis denote actua J va lues 
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l " -2 r ;; Effect of herbicides and crop weed competition o'n density of C
3 

weeds (weed number - ) in 

I diverse groundnut cultivars 

.1.. ........... ---- ---------- ---------------------------------------------------------------------------
i 

Rabi 1987 I Rabi 1988 

----------------------------------------1---------------------------------------
'reatcents 110 DAS 1 110 DAS 

~ ----------------~---------------~-------I---------------------------------------
l K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

I.~: ........ --------:;-;; --- --:; -;;~-- _~~~f~ ;-----:;;~; ----! -:: ~;-~~---: :~; -~;---::~~~~;- --::;~;~;-, 
:l-.rethalin 2.63 3.08 2.30 2',6J-' -I 4.35 6.,93 3.62 4.97 

, 5.92 8.49 4.29 .6.13) 1 17.92) 47.02 12.10 23.70 
l 

.:rfen 1.74 2.15 1.75 1.88 1 3.99 6.24 5.55 5.26 

2.03 3.62 2.06 2.53 1 14.92 37.94 ( 29.80 26.67 
. ;'a 1 i n 6.22 3.65 4.82 4.89 1 11.79 10.79 8.99 10.52 

37.69 12.32 22.23 22.91 1 (138.00 (115.42 79.82 (109.67 

. "::ate 5 . 77 4 .82 4 . 08 4 .89 1 10 . 57 9 . 94 10 . 02 10. 18 

32.29 22.23 15.65 22.9·1 1 (110.72 97.80 99.40 (102.63 

1. 00 1. 00 -1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 

0.00 0 • 00 0 . 00 0 . 00 1 0 . 00 0 . 00 0 . 00 0 • 00 

8.08 12.93 11.48 10.83 1 12.27 16.36 12.57 13.74 

64.30 (166.19 (130.79 (116.28 1 (149.55 (266.65 (157.00 (187.78 

9.15 9.72 8.94 9.27 1 11.96 10.79 10.07 10.94 

82.70 93.48 78.92 84.93 1 (142.04 (115.42 (100.40 (118.68) 
. :4 weeds 

1. 00 1. 00 1. 00 1.00 1 1. 00 1. 00 1. 00 1 . 00 

( 0.00) ( 0 . 00 ) ( 0 . 00 ) ( 0 . 00) 1 ( 0 . 00 ) ( 0 • 00 ) ( 0 . 00 ) ( 0 . 00 ) 

" ........... -.---. --- - --- -- - - -- ---- - - - - -- - - - ---- - - -- -- --- - --I - - - - - - -- - - - - - - - -- - - - - -- - - - - -- - --- --- ---
4.79 4.97 4.49 1 7.63 8.23 6.99 

( 21. 94 ) ( 23. 70 ) ( 19. 16 ) J ( 57. 22 ) ( 66. 73 ) ( 47.86 ) 

--.... -.------------------------------------------------1---------------------------------------

~;CI statistica 1 S.Ed+ CD(O.OS) S.Ed+ CD(O.OS) 
I 

0.48 0.96 0.47 0.99 

0 .• ,3.3 NS 0.41 0.82 

i ... , A' 
I' c • 0.98 1. 98 1. 22 NS 

i.;' B: 0.88 1. 78 0.97 NS 

i,T~osubmeans at same level main. 

··:womainmeans at same or different levels sub . 

. ·~:t significant 

"-;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 -2 m ) 

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

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

(Table 18,19,20). Highest density of C4 weeds was found in T
6
, 

followed by T8 . All the herbic~de treatments significantly 

reduced density of C4 weeds. The differences in density of C4 

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 interact~ons among the -cultivars and treatments were 

significant 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 (C
3 

+ C
4

) Competing Weeds 

(TWDM) 

The differences in TWDM on 30, 70 and 110 DAS due to the 

treatments were significant in rabi 1987 and 1988 CTable 

21,22,23). Highest D{DM was found in T8 followed by T6 since 30 

to 70 DAS in both the years. Whereas, on 110 DAS weedy controls 

(T
8

, T7 and T
6

) shOli~~ significantly higher TWDM in that order. 

All the herbicide treatments significantly reduced TWDN and lower 

TWDM was found with pendimethalin and oxyfluorfen on 70 and 110 

DAS. The differences in TWDN found afilOng the diverse culti vars 

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 

8~ 
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-2 
];5: Effect of herbicides and crop weed competition. on density of C

4 
weeds (weed number III ) in 

diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

----------------------------------------1---------------------------------------
·~eatments 30 DAS 1 30 DAS 

----------------------------------------1---------------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

, .... -------------- "'---- ----- ------ ------ ---- ----- -- --- ------1 -- - -- --- --- ----- -- - -- ---- - -- ------ -----

(i1or 

l'letha 1; n 

-F'JOrfen 

tllora 1 ; n 

f.osate 

weeds 

leeds 

• C weeds 
4· 

c free 

1 
7.90 9.81 8.98 8.90 1 7.28 6.98 7.55 7.27 

61.41 95.24 79.64 78.21 1 51.99 47.72 56.00 51.85 
8.05 9'.18 7.82 8.35 1 9.45 8.95 11.15 9.85 

63.80 83.27 60.15 68.12 1 88.30 79.]0 (123.32) ( 96.02 

11.85 9.32 8.88 '10.02 1 14.73 11.34 12.57 12.88 
(139.42 85.86 77.85 (99.40 1 (215.97 (127.60 (157.00 (164.89 

9.10 7.07 9.95 8.71 1 11.28 10.23 12'.26 1;'26 

81.81 48.98 98.00 74.86 1 (126.23 (103.66 (149.31 (125.79 

9.70 10.72 9.96 10.13 1 9.11 8.38 7.24 8.25 
93.09 (113.92 98.20 (101.62 1 (81.99 (69.22 (51.42 (67.06 
12.85 15 .. 63 13.04 13."8"4 1 16.15 16.39 15.77 16.10 

(164.12 (243.29 (169.04 (190.55 1 (259.82 (267.63 (247.69 (258.21 

1. 00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 

0.00 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 

15.38 14.79 12.52 14.23 1 16.38 14.49 14.10 14.99 
(235.54 (217.74 (155.75 (201.49 1 (267.30 (208.96 (197.81 (223.70 

1. 00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 
( 0 .00 ) ( a . 00 ) ( 0 . 00 ) ( 0 . 00) 1 ( a . 00 ) ( 0 . 00 ) ( 0 . 00 ) ( 0 . 00 ) 

.... ---------- -- --- - - --- - - - - - -- -- - - - - - - - -- --- - - - - - - - - - - - - ---I - - - - -- -- -- - -- - - - -- - - -- - - --- - - - - - - - - - ---
8.54 8.73 8.13 1 9.59 8.75 9.18 

( 71. 93 ) ( 75.21 ) ( 65. 10 ) 1 ( 90.97 ) ( 75.56) (83.27) 

.•.. -.------- ---- - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - -- -- - --- - - - 1 --- - - - - -- - - - - - - -- - - - - - - - -- - - - - - - - - - ----

af statistica 1 S_Ed+ CD(0.05) S_Ed+ CD(0_05) 

!ltEent 0.45 0.95 0.46 0.97 

I~<:ent 0.24 NS 0.31 0.64 

"131\ A: 0.73 1. 47 0.94 NS 

0.76 1. 5 7 0.84 NS 

: Two sub means at same leve 1 rna in. 

: ;wo main means at same or different level s sub. 

,Hot significant 

III 

~res in parenthesis denote actual values 
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19: Effect of herbicides and crop weed competition on density of C weeds (weed nu.ber 111-
2

) in .. 4 

diverse groundnut cu1tivars 

Rabi 1987 I Rabi 1988 

-------~--------------------------------I---------------------------------------
"reatments 70 DAS 1 70 DAS 

----------------------------------------1---------------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; \ puri 

.... ----------------.------------ --- ---- -------- -- ---- --- ----I -- --- ---- - - - - - -- -- - -- -- ---- ---- ----- ---
1 

"lor 10.34 11.85 10.56 10.92 1 8.39 11.11 9.60 9.70 

(105.92 (139.42 (110.51 (118.25 1 69.39 (122.43 91.16 93.09 
;;~etha1in 9.92 9.21 11.50 10.21 1 13.10 13.39 11.16 12.55 

( 97.41 83.82 (131.30 (103.24) '·1 (170.61 (178.29 (123.55 (156.50 
',orfen 13.37 9.75 14.32 12.48- 1 16.86 10.75 14.66 14.09 

(177.76 94.06 (204.06 (154.75 1 (283.26 (114.56 (213.92 (197.53 

"~ra1in l1.26 9.00 13.66 11.31 I. 13.21 8.·30 11.24 10.92 

(125.79 80.00 (185.60 (126.92 1 (173.50 67.89 1 (125.33 (118.25 

': sate 5 . 91 7 .41 9. 00 7 . 44 1 11. 14 8. 1 5 7 • 12 8 . 8 1 
( 33.93 53.91 (80.00 (54.35 1 (123.09 65.42 (49.69 (76.62 

~eds 16.20 17. 39 16.57 1 G. 72.. 1 17 .06 17 . 64 16.84 17 • 18 
(261.44 (301.41 (273.56 (278.55) 1 (290.04 (310.17 (282.59 (294.15 

fedS 1. 00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 
0.00 (-0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 

~4 weeds 17.02 19.96 20.78 19.25 1 17.34 14.56 14.50 15.46 
(288.68 (397.40 (430.80 (369.56 1 (299.68 (210.99 (209.25 (238.01 

;ree 1. 00 1. 00 1. 00 1. 00 1 1. 00 1. 00 1. 00 1. 00 

I 0.00 ) ( 0.00 l ( 0.00 l ( 0.00 l 1 ( 0.00 l ( 0.00 l ( 0.00 l ( 0.00 l 

.... ---------- --- -- -- - ----- -- - - -- -- ----- -- - ---- - - ---- - - ----I - --- ---- -- ---- - - - - -- - - - --- - - -- -- - - -- ---
9.56 9.62 10.93 1 11.01 9.54 9.68 

( 90.39 l ( 91. 54 l (118.46 l 1 (120. 22 l ( 90.01 ) ( 92. 70 l 

... -------- ------ - - - - - -- - -- - -- - -- - - - - - - - - - - -- - - - --- -- -- - - - 1--\- - - - - - - - --- - - - - - - - - - - -- - - - - - - -- - - - --

f statistical S.Ed+ CD(0_05) S_Ed+ CD(0_05) 

:".ent 0.66 1. 39 0.83 1. 76 

'ent 0.33 0.68 0.40 0.80 

:l A: 0.99 2.00 1. 19 2.41 

~ B: 1. 09 2.25 1. 36 2.81 

TWO sub means at same level main. 

'wo main means at same or different levels sub. 

lot significant 

P5 in parenthesis denote actua I va lues 
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" 

:a: Effect of herbicides and crop weed cOllpetition on 'density of C
4 

weeds (weed 

nueber m-
2

) in diverse groundnut cu1tivars , 

-'~ Rabi 1987 1 Rabi 1988 

----------------------------------------1---------------------------------------
'reatments 110 DAS 1 110 DAS 

----------------------------------------1---------------------------------------
K-3 JL-24 Ganga- Mean 1 K~3 JL-24 Ganga- Mean 

puri 1 puri 
..... -.----- --- ---- - - - - - -- - - - - -- - - - - - - -- - - -- -- - - - - - - - - - - - - ---I - - -- - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - ---

\ 
::It'or 6.87 7.08 4.65 6.20 I 5.90 5.52 7.13 6.18 

46.19 (49.13 20.62 37.44 1 33.81 29.47 49.84 37.19 

·~{'ethalin 8.88 8.56 9.71 9.0~ -I 9.53 10.60 9.00 9.71 

77 .85 72.27 (93.28 8,0.90) 1 89.82 (111.36 80.00 93.28 

·• .. ~rfen 8.02 8.41 9.80. 8.74 1 11.73 9.00 11.73 10.82 
63.32 69.73 95.04 75.39) 1 (136.5§ 80:00 (136.59) (116.07 

~"oralin 5.74 6.57 10.59 7.63 1 6.40 8.30 11.96 8.89 
31.95 42.16) (111.15 57.22 1 39.96 67.89 (142.04 78.03 ') 

:'~sate 6.86 4.35 8.10 6.44 1 6.85 5.2'4 7.27 6.45 
46.06 17:~2 (64.61 40.4]-+) 1 45.92 26.46 (51.85 40.60 

~eeds 12.80 12.76 10.55 12.03 1 15.38 16.65 15.12 15.71 

(162.84 (161.82 (110.30 (143.72 1 (235.54 (276.20 (227.60 (245.80 

lEeds 1. 00 1. 00 1. 00 1. 00 \ 1 .00 1. 00 1. 00 1. 00 
0.00 t 0.00 0.00 0.00 t f 0.00 0.00.( 0.00 ( 0.00 

'~4weeds 9.84 9.67 10.05 9.85 \ 12.46 11.75 14.11 12.77 
95.83 92.51 (100.00 96.02 \ .(154.25' (137.06 (198.09 (162.07 

~ tree 1. 00 1. 00 1. 00 ']' 00 \ 1. 00 1. 00 ]. 00 1. 00 

( 0.00) ( 0.00) ( 0.00) ( 0.00) \ ( 0.00 ) ( 0.00) ( 0.00) ( 0.00) 

........ _---------- - - - - - - -- - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - - ---I - - - -- -- - - -- - - ------ - --- - - --- --- - - - - - ---
6.78 6.60 7.27 I 7.81 7.67 8.70 

(44.97) ( 42.56) ( 51.85) I ( 59.99 ) ( 57-.83 ) ( 74.69 ) 

...... _------------- - - -- -- - - - -- - - - - -- - - --- -- -- - - - - - - -- - - - - - - I-~- '-- - - - - - - - - --- - -- - - - -- -- - - - -- - - - - - - --

; cf statistica 1 S.Ed+ CD(0.05) S.Ed+ CD(0.05) 

0.95 1. 90 0.71 1. 50 

::r:ert OAt NS 0.47 NS 

1. 41 NS 1.40 NS 

1. 57 NS 1.28 NS 

'·wosubmeans at same leve'l main. 

,TWO main means at same or different level s sub • 

• '.gt Significant 

;'esin parenthesis denote actual values 



fible 21: Effect of herbicides and crop weed competition on total dry matter of (C
3

+C't) 

-2 
weeds (g m ) in diverse groundnut cu1tivars 

"" Rabi )987 I Rabi 1988 

-------~----------------------I------------------------------
Treatments 30 DAS I 30 DAS 

------------------------------1------------------------------
K-3 JL- 24 Ganga- Mean I K-3 JL-24 Ganga- Mean 

pur; I pur; 

..... ---------- - --- - -- - -------- - ----- - ------ ---- ---- -----1 --- ---- - --- --- - ------ ---- - ----

'1: Alachlor 15.33 19.00 18.40 

f,: Pendimetha 1; n 18.00 20.00 15.97 , 

r,,: Oxyfluorfen 
0' 

28.00 24.93 16.87 

r
4
: Fluch10ra1in 16.60 15.00 22.67 

t): G lypho sate 26.73 34.40 32.80 

~ .' C weed s 36.33 
• 4 

43.87 35.07 

r: C weeds 
" 3 

9.43 7.87 10.20 

r.' C + C weed s 80.00 
S 3 4 

60.67 45.33 

0.00 0.00 0.00 

I 
17.58 ,114.53 

I-
17'.99 119.78 

I 
23.27 136.03 

I 
18.09 126.80 

I 
31.31 115.80 

I 
38.42 149.20 

I 
9.17 126.80 

I 
62.00 158.60 

I 
0.00 1 0.00 

1 

19.37 

24.40 

28.83 

26.67 

17 .80 

47.07 

15.~0 

48.87 

0.00 

19.20 17.70 

23.77 22.64 

31.87 32.24 

29.07 27.51 

19.80 17.30 

43.07 > 46.44 

19.60 20.73 

47.87 51. 78 

0.00 0.00 

.......... -. ---------- - - - - - - - - - --- - - - - - ---- - ----- --- - ----I - - - - --- - -- --- -- - -- --- - - --- - ---
t~an 25.60 25.08 21.92 127.51 25.42 26.02 

...... -.------------ - -- - - -- ---- - - --- - - - - ---- -- - ---- -- ----I ---- - - - - ---- ---- -- --- - - -- -----

Jesults of statistical 

Hi1ysls 

'din treatment 

:r. treatment 

:,:er act i on A: 

:'teract ion B: 

kte: A : Two sub means at same level main 

S.Ed+ CD(O.OS) 

3.13 6.63 

1.49 3.03 

4.47 9.08 

5.12 10.59 

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

NS = Not significant 

S.Ed+ CD(D.OS) 

2.12 4.49 

1.69 ,~S 

5. 09 ~s 

4. 21 ~s 

9!JO 



22: Effect of herbicides and crop weed competition on total dry matter off C +C ) 
3 4 

-2 
weeds (g II ) in diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------------------------1-------------------------------
Treatmen ts 70 DAS 1 70 DAS 

,------------------------------1-------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 pur'i 

_·_-------------------------------:----------------1-------------------------------

lach lor 

~~dimetha 1 in 

:yf1uorfen 

luch lora 1 in 

Iypho sate 

I weeds 

I weeds 

92.5 84.0 

42.0 44.6 

86.0 64.0 

133.7 133.2 

107.0 112.0 

90.0 

59.5 

84.0 

1 

88.8 1 112.8 

1 

48.7 I '69.2 

1 

78.0 1 77.9 

I 
111.6 126.0 1 120.5 

1 

82.8 100.6 1 105i9 

! 
220.0 207.7 210.0 212.6 1 171.0 

1 

208.0 166.0 169.1 181.0 1 157.3 

1 

81.1 96.7 96.9 

76.0 81.0 75.4 

70,0 82.0 76.2 

82.0 116.3 106.3 

88.3 108.0 100.8 

162.0 150.7 161. 2 

143.0 145.0 148.4 

I C weeds 
I 4 

261.0 244.7 222.0 242.6 1 208.0 202.0 199.0 203iO 

1 

:ed free 0.0 0.0 0.0 0.0 I 0.0 0.0 0.0 0.0 

1 

' ... --------------- - - - - -- - - -- - - -- - - - - - --- - - -- - - - - ---I - - - -- - - - - -- ---- - - - - - -- - - - - - - ---
127.8 117.4 114.3 1 113.6 100.5 108.7 

...... ------ - - - -- -- - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - --I - - -- - -- - -- - -- -- - - -- -- --- - - - ----

,s of statistica l' S.Ed+ CD(0.05) S.Ed+ CD(0.05) 

,Is 

-eatment 10.37 21. 98 4.98 10.57 

'eatment 5.26 10.68 4.69 9.51 

etlan A: 15.79- NS 14.07 NS 

etion S: 17.27 NS 10.76 NS 

A: Two sub means at same level main 

a: Two ma in mea ns at same or diff erent 1 eve 1 s sub. 

S· Not significant 



Table 23: Effect of herbicides and crop "eed competition on total dry matter of ( C +C ) 
3 4-

-2 
weeds (g. ) in diverse groundnut cu1tivars 

Rabi 1987 I Rabi 1988 

------------------------------1-------------------------------
Treatments 110 DAS 1 110 DAS 

------------------------------1--------------------_·-------~-
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri I puri 

... ----------~-------------------------------------------1-------------------------------
I 

T" : A 1 ac h lor 
1 

234,0 296.0 213.7 247.9 1 250.7 225.3 210.3 228.8 

\ 
T : 
2 

Pendimetha 1 in 84.0 64.3 90.0 76.4 130.0 158.7 180.0 156.2 

~ ... -
T3: Oxyf1uorfen 55.3 52.3 58,7 55.4 144.0 158.7 168.3 157.0 

T
4
: F1uchloralin 156.0 . 234.Q 134.0 174.7 303.3 244.0 214.7 254.0 

\: Glyphosate 181. 3 203.1 274.0 219.5 255.3 221.3 276.0 250.9 

T : C weed s 320.0 370.0 244.0 - 311. 3 264.0 248.0 278.0 263.3 
6 4 

T : C weeds 
7 3 

290.3 404.0 290.0 328.1 281.0 330.7 336.0 315.9 

382.1 1 378.7 308.0 320.0 335.6 T : C + C weed s 
8 3 4 

370.0 414.7 361.7 

T : Weed free 
9 

0.0 0.0 
1 

0.0 0.0 I 
I 

0.0 0.0 0.0 0.0 

.... -----------------------------------------------------I -------------------------------
Mean 187.9 226.5 185.1 1223.0 210.5 220.4 

... ------------------------------~-----------------------1-------------------------------

Results of statistical S.Ed+ CO(O.OS) S.Ed+ CO(O.OS) 
analysis 

Ha in trea t men t 18.18 38.55 24.05 50.98 

Sub treatment 10.44 21.18 10.00 NS 

Interaction A: 31. 32 63.54 30.03 NS 

Interact ion B: 31.43 64.73 38.17 NS 

Note: A = Two sub means at same level main 

B Two main means at same or different levels sub. 

NS Not Significant 

92 



" 
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 eent Composition of C
4 

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 (T~ble 24,25,26). Highest per cent composition of 

C
4 

weed DH was found in T6 fj)llowed by oxyfluorfen and 
,._' 

pendimethalin. During early stages the per cent composition of 

C4 weed DH was more and gradually it decreased at later growth 

stages. The herbicide treatments recorded lower per cent 

composition of C4 weed .. DM on 70 and 110 DAS. The differences in 

per cent composition of C
4 

weed DN 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 treatments 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 oxyf-luorfen showed significantly higher WCE. 

All the herbicide treatments (T2 , T3 , T
l

, T5 and T4) showed 

significantly higher WCE in that order. The differences in \ICE 

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

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



r----L{) c.D r ~ I-- I--
C"'1 

l( 
I--

I I , • 
I I 
I 

0 
I 

)( • .. 

~o~ 
. ~o 

co 
ro 

I 
I 
I 

0 

o 
C"'1 

cr: 
W 
l­
LL « 

-m « 
0:: 

cr: 
W 
I--

~ 
2: 

>­cr: 
o 
o 
w 
w 
s: 
z 
o 
z 
o -I---I--W 
0... 
2: 
o 
u 
o 
w 
w 
s: 
0... o 
cr: 
u 
o z 
,::{ 

lJ) 
w o -U 
0-. 

m 
0:: 
w 
:r: 
LL 
o 
I­
U 
W 
LtL 
LL 
W 



Table 24: Effect of herbicides and crop weed competition on per cent composition of C
4 

weed dry matter to total weed dry matter in diverse groundnut cu1tivars 

Rabi 1987 I Rabi 1988 

------------------------------1-------------------------------
T rea tmen ts 30 DAS 1 30 DAS 

------------------------------1-------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1-------------------------------

T : Al ach lor 
1 

T : Pendimetha lin 
2 

'3: Oxyfluorfen 

T : Fluchloralin 
4 

T : Glyphosate 
5 

T : C weed s 
6 4 

T : C weeds 
7 3 

T : C + C weeds 
8 3 4 

T : Weed free 
9 

96.3 100.0 

100.0 100.0 

100.0 100.0 

94.3 71.3 

93.3 98.7 

100.0 100.0 

0.0 0.0 

96.7 90.0 

0.0 0.0 

1 

87.3 94.6 I 98.0 90.0 100.0 96.0 

I 
93.3 v 97.8 1 100.0 100.0 100.0 100.0 

1 
100.0 100.0 1 100.0 100.0 100.0 100.0 

1 

100.0 88.6 1 74.9 87.4 93.2 85.2 

1 
87.7 93.2 1 77.5 77.1 87.5 80.7 

1 

100.0 100.0 1 100.0 100.0 100.0 100.0 

1 
0.0 0.0 1 0.0 0.0 0.0 0.0 

1 
91.0 92.6 1 90.6 87.0 83.0 86.9 

1 

0.0 0.0 1 0.0 0.0 0.0 0.0 

1 

---------------------------------------------------------I -------------------------------
Mean 75.6 73 .. 3 73.3 I 71.2 71.3 73.7 

---------------------------------------------------------1-------------------------------

Results of statistical S_Ed+ CD(O_05) S.Ed+ CD(0.05) 
ana lys i s 

Haln 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 

In teract ion B: 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 



~b 96 

Table 25: Effect of herbicides and crop weed competition on per cent composition of C
4 

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

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
, Treatments 70 DAS 1 70 DAS 

-------~----------------------I------------------------------
K-3 JL-24 Gan ga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

-------------------------~-------------------------------1------------------------------

T : A1ach1or 63.0 63.0 59.5 , .61.8 35.5 80.8 55.0 57.1 
1 

_ . 

T : 
2 

Pendimetha1in 98.0 84.0 . 86.5 89.5 86.5 93.1 85.0 88.2 

T : 
3 

Oxyf1uorfen 100.0 89.5 100.0 96.5 98.5 87.0 95.0 93.5 

T
4

: F1uch1ora1in 61.0 27.5 77.5 55.3 36.5 68.3 40.9 48.6 

T : G 1ypho sate 24.0 42.5 48.5 38.3 58.5 41.5 54.1 51.4 
5 

T : 
6 

C
4 

weeds 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

T : 
7 

C
3 

weeds 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

T : C + C weeds 59.0 76.0 69.5 68.2 77.2 57.8 53.0 62.7 
8 3 4 

T : 
9 

Wee d free 0.0 o. a 0.0 0.0 0.0 0.0 0.0 0.0 

Mean 56.1 53.6 60.2 54.7 58.7 53.7 

--------------------------~---

Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 
analysis 

Main treatment 4.23 8.53 3.58 7.59 

Sub trea tmen t 1. 48 3.00 2.86 NS 

Interact ion A: 4.44 9.0 1 8.58 17.42 

Interact ion 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 



Table 26: Effect 'of herbicides and crop weed competition on per cent composition of C
4 

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

----------~~------------------------------------------ -.---------------------------------

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments 110 DAS I 110 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri I puri 

---------------------------------------------------------I ------------------------------

T : A1ach1or 
1 

T : Pendimetha 1 in 
2 

T : Oxyfluorfen 
3 

T' Fluchloralin 4' 

T : G 1ypho sate 
5 

T : Wee d free 
9 

51.0 

90.3 

72.7 

40.0 

12.3 

100.0 

0.0 

52.7 

0.0 

41.7 9.3 

73.7 5~.3' 

80.3 92.3 

29.7 50.7 

4.7 10.0 

100.0 100.0 

0.0 0.0 

62.7 63.0 

0.0 0.0 

1 
34.0 1 14.1 10.9 27.0 17.5 

1 

72.1153.0 74.5 81.0 69.5 

1 

81.8 I 80.0 74.5 75.0 76.5 

1 

40.1 I 7.9 42.0 26.5 25.5 

1 

9.0 1 15.5 26.0 25.5 22.3 

I 
100.0 1100.0 100.0 100.0 100.0 

1 

0.0 I 0.0 0.0 0.0 0.0 

I 
59.4 1 25.4 25.5 46.4 32.4 

J 
0.0 I 0.0 0.0 0.0 0.0 

1 

---------------------------------------------------------1------------------------------
Mean 46.6 43.6 41.9 I 32.9 39.3 42.4 

---------------------------------------------------------1------------------------------

Results of statistical 
ana lysis 

Main treatment 

Sub trea tment 

Interaction A: 

Interact ion B: 

Note: A = Two sub means at same level main 

S.Ed+ CO(O.05) 

10.84 21.80 

3.68 NS 

1].05 22.42 

16.60 33.51 

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CO(O.05) 

3.86 8.20 

3.39 6.89 

10. 19 NS 

8.03 NS 



Table 27: Effect of herbicides and crop weed cOlllpetition on weed control efficiency (2:) 

Rabi 1987 1 Rabi 1988 

------------------------------I------------------~-----------
Treatments 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga-" Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

.. ------------'------ -- ------- -- - ---- -- - -- ---- --- - - -------1 - - - ------- -- - --- - ----- - ~ --- ---

T
2
: Pendimetha1in 

T3: Oxyfluarfen 

T
4
: F1uch lara 1 in 

T : G1yphasate 
5 

T : C + C weeds 
8 3 4 

, 64.5 

83.9 

67.1 

48.9 

58.9 

15.8 

20.4 

0.0 

100.0 

65.7 

81.9 

73.8 

45.6 

54.2 

15.1 

32.1 

0.0 

100.0 

1 

59.5 63.2 1 46.2 

1 

73.~~ ~79.7 1 66.8 

1 

62.2 67.7 1 62.5 

1 
49.7 48.1 1 42.3 

1 
62.7 58.6 1 49.0 

1 

5.4 12.1 1 17.9 

1 

23.7 25.4 1 24.5 

1 

0.0 0.0 1 0.0 

1 
100.0 100.0 1100.0 

1 

59.8 52.7 52.9 

63.3 61.2 63.8 

65.6 60.3 62.8 

43.3 41.5 42.4 

56.4 45.5 50.3 

19.8 24.1 20.6 

29.5 27.0 27.0 

0.0 0.0 0.0 

100.0 100.0 100.0 

... ------------------------------------------------------I ------------------------------
Mean 51.1 52.0 48.5 145.5 48.6 45.8 

.--------------------------------------------------------1------------------------------

Results af statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 

ana lysi s 

Main treatment 3.88 7.82 2. 12 4.50 

Sub trea tmen t 1. 09 2.21 1. 28 2.61 

Inter act i on A: 3.27 6.64 3.85 NS 

Interact ion B :" 5.81 11. 72 3.74 NS 

Note: A " Two sub means at same 1eve 1 rna i n 

B Two main means at same or different levels sub. 

NS Not Significant 



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 C
3 

WEEDS 

Among the. competing C4 weeds the per cent N, P and K was 

highest in Amaranthus viridis in rabi 1987 and 1988 (Table 28). 

Among the competing C
3 

weeds pe~ cent N, P and K was highest in 

Digera arvensis, Celosia argentea and Parthenium hysterophorus 

rispectively in both the years. 

4. 4 NITROG~ , PHOSPHORUS AND POTASSIUM UPTAKE BY COMPETING 

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 T
8

. 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 CO
2 

ASSIMILATION RATE IN WEEDS 

In general, C
4 

weeds showed higher CO 2 assimilation rate 

(Table 32) than C
3 

weeds. In C4 weeds higher CO
2 

assimilation 

99 
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Table 28: Per cent Nitrogen-, Phosphorus and Potassium in competing C
4 

and C; 

weeds 

Rabi 1987 (70 DAS) 
Competing weeds 

Nitrogen 

(%) 

Cyperus rotundus 2. 16 

Cynodon dactyl on 2.12 

Dacty 1 octen fUll 1 .89 
aegyptiull 

Dlgltaria sanguinalis 1.83 

Euphorbia hirta 3.15 

A.aranthus viridis 3.16 

Portulaca oleracea 2.17 

C
3 

weeds 

Lagasca 111011 i s 

Parthenlum 

hysterophorus 

Ocililu. canull 

2.65 

2.73 

2.86 

Coneltna benghalensis 1.82 

Trichodesma indicu. 2.62 

Celosia argentea 2.61 

Ar.geillone mex i cana 2.65 

Dlgera arvens is 3.15 

Phosphorus 
(%) 

0.37 

0.31 

0.41 

0.39 

0.39 

0.47 

0.42 

0.44 

0.48 

0.53 

0.26 

0.30 

0.54 

0.41 

0.36 

Potassium 
(%) 

2.26 

1. 91 

2.34 

2.49 

2.21 

3.31 

1. 70 

2.69 

4.42 

2.13 

2.73 

3.00 

4.12 

3.56 

4.05 

Rabi 1988 (70 DAS) 

Nitrogen 

(%) 

2.25 

2.21 

l. 73 

l. 79 

3.0 

3.35 

2.72 

2.41 

2.41 

2.71 

2.12 

2.71 

2.74 

2.21 

3.30 

Phosphorus 
(%) 

0.40 

0.30 

0.45 

0.37 

0.30 

0.54 

0.33 

0.51 

0.56 

0.56 

0.56 

0.35 

0.57 

0.47 

0.37 

Potass i:Jm 
(%) 

2.12 

1.81 

2.55 

2.41 

2.65 

3.43 

1. 75 

2.42 

3.85 

2.10 

2.65 

3.18 

3.61 

3.10 

3.7~ 

......... ---- -_ .......... _ .... -- -_ .. -- .. -_ .. _ .................... -- -_ ................................................................. -- "': .................. .. 
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Table 29: Effect of herbicides and crop weed competition on nitrogen uptake by weeds (kg 

-1 
ha ) in diverse groundnut cu1tivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
Treatments 70 DAS 1 70 DAS 

------------------------------I----~-------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1------------------------------

T: A1ach1or 
1 

T : Pendimetha 1 in 
2 

T3: Oxyf1uorfen 

T : 
4 

F1uch1ora1in 

T 5 . G 1ypho sate 

T : C
4 

weeds 
6 

T : 
7 

C
3 

weed s 

T : C
3 

+ C
4 

weeds 
8 

T : 
9 

Weed free 

23.0 20.9 

9.8 10.5 

18.5 15.2 

33.5 33.3 

26.8 27.9 

51.8 48.9 

54.6 43.9 

64.9 60.6 

0.0 0.0 

1 
22.4 22.1 1 28.3 20.4 24.3 24.3 

--I 
13.9 ~. 11.4 1 16.8 18.5 J 9. 1 18.1 

1 
19.7 17.8 1 18.9 17.0 20.0 18.6 

28.2 31.7 30.3 20.5 29.2 26.7 

21.4 25.4 26.8 22.3 27.1 25.4 

48.9 49.8 41.7 39.5 36.8 .39.3 

44.7 47.8 40.4 36.7 37.2 38.1 

55.3 60.3 52.4 50.2 48.8 50.5 

0.0 0.0 0.0 0.0 0.0 0.0 

1 
---------------------------------------------------------1------------------------------· 
Mea n 3 1. 4 29 . 0 28 . 3 1 28. 4 25 . 0 26 . 9 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 
ana lysis 

Main treatment 2.61 5.53 1. 29 2.74 

Sub treatment 1. 33 2.70 1. 18 2.41 

Interaction A: 3.99 NS 3.56 NS 

Interact ion B: 4.35 NS 2.75 NS 

Note: A = Two sub means at same level main 

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

NS = Not significant 



OJ 

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

-1 
(kg ha ) in diverse groundnut cu1tivars 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------I ------------------------------

T: Pendimetha1in 
2 

T3: Oxyfluorfen 

T
4
: F1uchloralin 

TS: Glyphosate 

T : C + C weed s 
8 3 4 

3.80 

1. 63 

3.35 

5.48 

4.39 

8.58 

8.74 

10.71 

0.00 

3.44 3.69 

1. 74 2.32 
" 

2.49 3.28 

5.46 4.59 

4.59 3.39 

8.09 8.26 

6.96 7.09 

10.33 9. 11 

0.00 0.00 

1 

~.64 \ 4.84 3.48 4.16 4.16 

1 . 
1.89 1 2.63 2.88 3.07 2.86 

1 

3.04 1 2.95 2.66 3.12 2.91 

1 

5.1815.19 3.52 4.99 4.57 

1 

4.12 1 4.55 3.79 4.64 4.33 

1 
8.31 1 6.49 6.16 5.73 6.13 

1 

7.59 1 7.58 6.86 6.96 7.13 

I 
10.05 1 8.97 8.50 8.21 8.56 

1 

0.00 1 0.00 0.00 0.00 0.00 

1 

---------------------------------------------------------1------------------------------
Mean 5.19 4.79 4.63 1 4.81 4.21 4.54 

---------------------------------------------------------I ------------------------------

Results of statistical S.Ed" CD(0_05) S_Ed+ CD(0_05) 
ana lysis 

Main treatment 0.43 0.90 0.22 0.47 

Sub treatment 0.22 0.44 0.20 0.41 

Inter act i on A: 0.65 NS 0.61 NS 

Interact ion B: 0.71 NS 0.47 NS 

Note: A 2 Two sub means at same leve 1 rna i n 

8 2 Two main means at same or different levels sub. 

NS = Not significant 
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, 
Table 31: Effect of herbicides and crop weed competition on potassium uptake by weeds 

-1 . 
(kg ha ) in diverse groundnut cultivars 

.----------------------------------------------------------------------------------------_ . 

Rabi 1987 I Rabi 1988 

- - -_-,.. - - - -;.. - - - - - - - - - - -_- - - - -,.. - - - 1 .,.,. - - - - - - - - - - - - - - - - - - - - - - - - - - - --

Treatments 70 DAS 1 70 DAS 

------------------------------1-------------------------------
K-3 JL-24 Ganga- _ Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

._-------------------------------------------------------I-----------------~-------------
1 

\ Alach10r '27.00 24.40 26.20 25.90 1 31.10 22.20 26.40 26.60 

1 

14.60 '1'1".90 116.60 

I 
T
Z
: Pendimetha rin 10.30 11.00 1B,20 19.40 18.10 

T3: Oxyf1uorfen 21.30 15.50 18.20 lB.30 I lB.40 16.BO 19.70 18.30 

I 
T
4

: Fluch10ralin 38.90 38.70 32.40 36.70 132.90 22.60 31.90 29.10 

1 

\: G1yphosate 31.10 32.50 24.60 29.40 1 29.00 24.20 29.60 27.60 

1 

54.20 51.10 51.90 52.40 1 41.50 38.90 36.10 38.90 

1 

69.40 55.40 56.50 60.40 1 47.60 42.60 42.60 44.30 

1 

T : C weed s 
7 3 

75.90 71.10 64.60 70.60 1 57.20 53.80 53.10 54.70 

I 
T : C + C weeds 
8 3 4 

0.00 0.00 0.00 0.00 I 0.00 0.00 0.00 0.00 

I 
.--------------------------------------------------------I -------------------------------
M~n 36.50 33.30 32.10 I 30.50 26.60 28.80 

.--------------------------------------------------------1-------------------------------

Results of statistical S.Ed+ CO(0.05) S.Ed+ CO(0.05) 
ana lysi s 

Main treatment 2.96 6.29 1. 31 2.78 

Sub treatment 1. 59 3.23 1. 22 2.48 

Inter act i on A: 4.77 NS 3.66 NS 

:nteract ion B: 5.02 NS 2.81 NS 

Kate: A = Two sub means at same level main 

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

NS = Not significant 



Table 32: Mean CO
2 

assimilation rate ( 14C cpm ~-l leaf DM hr-1x103 ) 

-2 
mm and of number dominant stomata in weeds and 

groundnut cultivars (70 DAB) Rabi 1988 

Weed species 

C
4 

weeds 

1. Cyperus rotundus 

2. Cynodon dactylon 

3. Dactyloctenium aegyptium 

4. Digi taria sanguinalis 

.5. Amaranthus viridis 

6. Euphorbia hirta 

C
3 

weeds 

1. Parthenium hysterophorus 

2. Lagasca mollis 

3. Ocimum canum 

4. Celosia argentea 

5. Digera arvensis 

Groundnut cultivars 

1. K-3 

2. JL-24 

3. Gang~puri 

CO
2 

assimilation 
rate 

72.60 

. -sf. 72 

197.90 

144.70 

93.00 

57.60 

65.52 

47.60 

40.90 

28.90 

25.80 

25.13 

32.17· 

38.79 

Number of_
2 stomata mm 

369 

462 

328 

382 

295 

418 

306 

302 

357 

392 

265 

283 

270 

272 

104 



rates were observed in Dactyloctenium aegyptium and Digitaria 

sanguinaJ.is. Among C3 weeds Parthenium hysterophorus and Lagasca 

mollis showed higher rates of CO
2 

assimilation. In general 

dominant C
4 

and C
3 

weeds showed higher CO
2 

assimilation rates 

than groundnut cultivars. 

4.6 NUMBER OF STOMATA m -2 IN WEEDS 

Among C 4' weeds higher stoma tal number was recorded in 

Cynodon dactylon and Euphorbia hirta (Table 32). 
.",,,"'" 

Among C3 weeds 

Celosia argentea and Ocimum canum showed higher stomatal number. 

In most of the dominant C
3 

and C
4 

weeds the stomatal 'number was 

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). T6 , T7 and T8 treatments showed higher WGR. All the 

herbicide treatments lowered WGR and it was least with 

pendimethalin 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. 

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 CTable 33). Maximum weed LAI 

was found on 90 DAS in both the years. T6 , T7 and T8 treatments 

.... 105 
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showed higher LAI and it was highest in T8 • All the herbicide 

treatments showed lower weed LAl 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 LA! TO CROP LA! 

The differences in ratio of weed LAl to crop LAI 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 TS. All the herbicide treatments 

showed lower values and it was lowest wi_th pendimethalin followed 

by oxyfluorfen. The values we~e 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. Among the cultivars K-3 showed slightly --
high~r phytotoxic 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 

Herbicide treatments 

K-3 

1. Alachlor 1. 5 kg a. i. Iha 

2. Pendimethalin 1.5 kg a.i./ha 

3. Oxyfluorfen 0.25 kg a.i. Iha 

4. Fluchloralin 1.5 kg a.i. Iha 

5. Glyphosate 1. 5 kg a. i. Iha 

JL-24 

1. Alachlor 1. 5 kg a. i. Iha 

2. Pendime thalin 1.5 kg a.i. Iha 

3. Oxyfluorfen 0.25 kg a.i. Iha 

4. Fluchloralin 1.5 kg a.i. Iha 

5. Glyphosate 1.5 kg a. i. Iha 

Gangapuri 

1. Alachlor 1. 5. kg a. i. Iha 

2. Pendimethalin 1.5 kg a.i. Iha 

3. Oxyfluorfen 0.25·kg a. i. Iha 

4. Fluchloralin 1 .. 5 kg a.i. Iha 

5. Glyphosate 1. 5 kg a. i. Iha 

Mean phytotoxicity scoring 

10 days after 
.crop emergence 

Rabi 

1987 1988 

---... 

0.40 0.50 

0.66 0.66 

).00 1.00 

0.33 0.33 

0.33 0.33 

0.50 0.33 

0.66 0.66 

0.33 0.33 

0.33 0..33 

0.33 0.33 

0.66 0.66 

0.33 0.33 

30 DAS 

1987 

0.0 

0.0 

0.0 

0.0 

1. 70 

0.0 

0.0 

0.0 

0.0 

1. 50 

0.0 

0.0 

0.0 

0.0 

1.50 

1988 

0.0 

0.0 

0.0 

0.0 

1. 75 

0.0 

0.0 

0.0 

0.0 

1.60 

0.0 

0.0 

0.0 

0.0 

1. 50 

----------------------------------------------------------------------
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4.11 PLANT HEIGHT 

The differences in plant height of diverse 

groundnut cultivars on 70 DAS due to the treatments were 

significant in rabi 1987 and 1988 (Table 35). 

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 significantly 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, T7 and 18 treatments showed 

significantly less number of branches. All the herbicide 

treatments significantly improved branching except glyphosate. 

The differences in numbex. of branches among the cultivars were 

significant. Cv. K-3 showed significantly higher total number of 

branches than JL-24 and Gangapuri. The interactions among. the 

cultivars and treatoents .were significant. 
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Table 35:' Effect of herbicides and crop weed competition on plant height (em) of diverse 

groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Hean 

puri 1 puri 

--------------------------------------------~----~-------1------------------------------

T : Alachlor 
1 

T : Pend1metha 1 in 
2 

T : Oxyf 1 uorf en 
3 

T : F1uchlora11n 
4 

T : Glyphosate 
5 

T : C + C
4 

weeds 
8 3 

T : Weed free 
9 

13. 1 

13.9 

13. 1 

13.4 

12.4 

17.9 

15.7 

21.4 

12.5 

17.8 15.6 

15.6 21.9 

15.9 20.8 

17.9 21.6 

14.6 12. 1 

21.1 22.8 

22.9 19.5 

22.4 24.5 

15. 1 lS.7 

1 
15.5 1 11.6 12.0 15.2 12.9 

1 
17.1 1 11.0 13.5 lS.l 14.2 

1 
16.6 1 11.8 14.S 17.0 14.6 

1 

17.6 1 12.1 13. 1 17.5 14.2" 

1 
13.0 1 11.3 12.5 13.8 12.5 

I 
20.6 1 13.6 17.5 18.6 16.6 

1 

19.5 1 12.8 lS.l 20.5 17.2 

1 

22.8 I 12.6 17.8 19. 1 16.5 

15.4 10.S 11.6 14.8 12.4 

I 
---------------------------------------------------------I------------~-----------------
Mean 14.8 18.1 19.8 I 11.9 14.6 17.2 

---------------------------------------------------------I ------------------------------

Results of statistical S.Ed+ CO(0.05) S.Ed+ CO(0.05) 
analysis 

Ma 1n treatment 0.89 1. 91 0.89 1.88 

Sub trea tment 0.42 0.S5 0.25 0.51 

Inter act i on A: 1.26 2.56 0.75 1.53 

In teract ion 8 : 1.47 3.03 1. 33 2.77 

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

B Two main means at ~ame'or different levels sub. 

NS Not significant 



Table 36; Effect of herbicides and crop weed competition on total number of branches 

-1 
(number plant ) of diverse groundnut cultivars 

~abi 1987. I . ' Rabi 1988 

------------------------------1------------------------------
Treatments 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

------------------------------------------------~~-------I-------~----------------------

T : A1ach10r 
1 

T : Pendimetha1in 
2 

T : Oxyf 1 uorfen 
3 

T : F1uch1ora1in 
4 

T : G1yphosate 
5 

T7: C
3 

weeds 

T : Weed free' 
9 

9.90 

13.0 

12.5 

10'.8 

9.2 

8.1 

7.3 

8.1 

13.3 

7.6 5.8 

7.~ 6.3 

7.8 6.4 

6.0 5.4 

6.0 6.9 

5.3 5.4 

5,2 4.9 

5.4 4.7 

9.1 6.9 

I 
7.7 I 9.5 5.5 5.2 6.8 

1 

9,.0 I 9.0 6.0 5.5 6.8 

I 
8.9 I 9.5 6.5 5.8 7.3 

I 
7.4 1 9.2 6.5 5.6 7. 1 

I 
7.4 I 7.3 5.0 4.8 5.7 

I 
6.2 I 7.0 5.0 5.0 5.7 

I 
5.8 I 6.5 4.9 5.0 5.5 

I 
6.1 1 6.8 5.4 4.7 5.7 

I 
9.8 1 10.5 7.5 7.0 8.4 

1 

---------------------------------------------------------1------------------------------
Mean 10.3 6.7 5.8 1 8.4 5.8 5.4 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 
analysis 

I'lain treatment 0.47 1. 0 1 0.36 0.76 

Sub trea tment 0.27 0.54 0.14 0.27 

Interaction A: 0.80 1. 63 0.41 0.82 

Interact Ion B: ·0.82 1.68 0.56 1. 16 

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

B Two main means at same or different levels sub. 

NS Not significant 



4.13 NUMBER OF NODULES PLANT-1 
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"~ 

The differences in nodule number found in diverse 

groundnut cultivars on 70 DAS due to the treatments were 

significant in rabi 1987 and 1988 (Table 37). 

treatment showed highest root nodule number. 

treatments showed"lower nodule number. Except 

The weed free 

T6 , T7 and T8 

glyphosate all 

herbicide treatments significantly i~proved nodule num_ber. Among 

the cvs, K-3 was significantly superior over JL-Z4 and Gangapuri. 

The interactions 

significant. 

among the cultivars and treatments were also 

4.14 TOTAL DRY MATTER (TDM) 

The differences in TDM of diverse groundnut cultivars on 

30, 70 and 110 DAS due to the treatments ~ere significant in rabi 

1987 and 1988 (Table 38,39,40). Highest TDM was found in weed 

free treatment. T
6

, T7 and T8 treatments showed ~ignificantly 

lower TDM. Among the herbicides TZ' T3 , T1 and T4 significantly 

improved TDM in that order on 70 and 110 DAS except glyphosate 

which shmved less TDM. The differences in TDH among the 

cultivars were Significant. Cvs. JL-Z4 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 



-1 
Table 37':. Effect of herbicides and crop weed competition on number of nodules (plant ) 

of diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 

------------------------------1------------------------------
Treatments 70 OAS 70 DAS 

------------------------------1------------------------------
K-3 JL~24 Ganga- Mean I K-3 JL-24 Ganga- Mean 

puri I pur; 

----------------------------------------------~-~--------1------------------------------

T : Alachlor 
1 

T : Pendimethalin 
2 

T 3: Oxyf 1 uorfen 

T
4

: Fluchloralin 

\: G lyphosate 

T : Wee d free 
9 

70.1 

76.6 

66.0 

68.5 

48.5 

63.5 

60.0 

53.0 

78..8 

65.2 

63.2 

62.3 

68.5 

54.2 

52.0 

59.0 

56.0 

72.1 

.... 1 

64,0 66.4 1 46.2 

62.7 

61.2 

60.0 

49.4 

1 

67.5 1 42.6 

1 
63.1 I 44.6 

I 
65.7 1 39.5 

1 

50.7.1 33.2 

1 

40.4 

43.6 

43.2 

42.0 

37.0 

43.4 52.9 1 30.5 . 28. 5 

1 

46.2 55.1 1 35.0 28.1 

1 

45.2 5l.4 1 32.1 24.1 

1 

65.2 72.0148.1 42.0 

1 

35.1 40.6 

36.2 40.8 

39.9 42.6 

33.5 38.3 

25.6 31.9 

32.1 30.4 

24.8 29.3 

29.6 28.6 

39.8 43.3 

---------------------------------------------------------I ------------------------------
Mean 65.0 61.4 5~.2 1 39.1 36.5 32.9 

-------------------------~-------------------------------I ------------------------------

Results of statistical 
ana lys 1 s 

Main treatment 

Sub trea tmen t 

Interaction A: 

In teract ion B: 

S.Ed+ CD(0.05) 

3.19 6.78 

1.36 .2.76 

4.08 8.28 

5.10 10.57 

Note: A 2 Two sub means at same level main. 

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

NS Not significant 

S.Ed+ CD(0.05) 

2.43 5.14 

0.93 1.89 

2.79 5.66 

3.79 7.87 



Table 38: 
,.z 

Effect of herbicides and crop weed competition on total dry matter (9 m ) of 

d1v~rse groundnut cultivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
Treatments ao OAS 'I 30 DAS 

------------------------------1------------------------------
K-3 JL-24 Ga~ga- Mean I K-3 JL-24 Ganga- Mean 

pur; 1 puri 

-----~--------------~-------------~----------------------I------------------------~-----

T : Alachlor 
1 

T : Pendimethalin 
.2 

T : Oxyfluorfen 
3 

T
4

: Fluchloralln 

T5: Glyphosate 

T7: C
3 

weeds 

T : Weed free 
9 

29.7 

26.3 

25.7 

32.1 

19.8 

18.9 

28.4 

19.8 

35.5 

43. 1 

34'.5 ·28.3 

42.8 34.9 

37 •. 3 32.6 

27.2 20.7 

28.5 27.2 

30.1 24.8 

30.9 22.5 

45.8 43.3 

1 
35.7 I 17.6 

1 
29.7.: 21. 3 

1 
34.5 I 13.9 

1 
33..9 I 20.7 

1 
22.6 1 14.8 

I 
24.9 I 15.4 

I 
27.8 I 18.8 

I 
24.5 1 17.9 

1 

41.9 1 25.3 

1 

19.9 

19.6 

17.6 

13. ;7 

21.6 

20.5 

17 .0 

21.6 

30.9 

19.9 19. 1 

17.2 19.4 

19.9 17.2 

21.3 18 .. 5 

22.9 19.8 

15.3 17 .4 

17.9 17.9 

18.9 19.5 

28.2 28.2 

---------------------------------------------------------1------------------------------
Mean 26.4 35.6 29.9 I 18.4 20.3 20.3 

--- - - - - - - - - - - - - --- - -- -- - - - - - -- - - - - - - -- - - -- -- - - - - - - - - - - ---I - - -- -- - - - - - - ---- -.--- - - - - - - - -.--

Results of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 
analysis 

Main treatment 1. 39 2.95 0.62 1.32 

Sub treatment 1.02 2.07 0.41 . 0.83 

I nter act 1 on A: 3.06 NS 1. 22 2.48 

In teract ion B: 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 



Table 39: Effect 
.. 2 

of herbicides and crop weed competition on total dry matter (g m ) of 

diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 
------------------------------1------------------------------

Treatments 70 DAS I 70 DAS 

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

puri I puri 
---------------------------------------------------------1------------------------------

I 
T : 

1 
Alachlor 234.8 290.3- 290.1 271. 7 .1188.7 . 193.4 187 . .8 189.9 

I 
T : 
·2 

Pendimetha 1 in 294.0 300.5 384.6 326.4 1218.2 .211.5 233.1 220.9 

I 
T . 

3· Oxyf 1 uorf en 277.7 . 298.8 333.9 303.5 12~2.9 234.9 ·212.8 220.2 

I 
T . 
4· Fluchloralin 227.5 263.2 252.5 247.7 1174.9 182.2 170 .. 7 175 .. 9 

I 
T : 

5 
Glyphosate 143·.2 198.3 245.0 195.5 1118.5 159. 1 101.6 126.4 

I 
T : C

4 6 
weeds 203.1 219.8 226.4 216.5 1166.9 174.9 158.9 166.9 

I 
T . 7 • C

3 
weeds 136.5 158.5 156·.0 150.3 1136.5 129.2 141.5 135.7 

I 
T : C

3 
+ C

4 
weeds 195.5 156·.0 146.5' 166.0 1140.8 172. 1 153.9 155.6 

8 
I 

T : Weed free 
9 

320.9 398.2 405.0 374.7 127).2 314.5 306.8 297.5 

I _______________________________ w _________________________ 1 _____________________________ _ 

Mean 225.9 253.7 271.1 1180.9 196.9 185.2 

---------------------~-----------------------------------1------------------------------

Results of statistical S.Ed+ CD{0·.05) S.Ed+ CD(0.05) 

analysis 

Main treatment 12.84 27.23 5.18 11.00 

Sub treatment 6.03 12.23 2.83 5.75 

Interaction A: 18.09 36.70 8.50 17.24 

Interact ion B: 20.95 43.33 8.82 18.19 

Mote: 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 40: 
. r2 

Effect of herbicides and crop weed competition on total dry matter (g m ) of 

diverse groundnut cu1tivars 
• - - -+. -----------------------------------------------------------------------------------------

Rabi 1987 . I Rabi 1988 
------------------------------1------------------------------

Treatments no DAS I 110 DAS 

------~-----------------------I------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

---------------------------------------------------------1------------------------------
1 

T : Alachlor 376.3 476,.2 472.9 441.8 1286.3 404.3 416.0 368.9 
1 1 

T : Pendimethalin 556.1 619 .. 4 689.3 621. 6 1358.0 506.3 509.7 458'.0 
.2 

1 
T : 

3 
Oxyfluorfen 652.7 572.8 669.3 631. 6 1349.7 47&.0 493.. 0 440.2 

I 
T : 
4 

Fluchloralin 366.2 439.6 432.9 4~2.9 1.299.7 365.0 376 .. 0 346.9 

1 
T : G lypho sate 314.7 391.3 -442.9 382.9 ! 231-.0 340.C 286.7 285.9 

5 
1 

T : C
4 

weeds 
6 

297.7 355.2 349.6 334.2 1253.0 303.0 313.0 289.7 

1 
T . 7 . C

3 
weeds 241. 4 279.8 302.4 274.5 1223.3 269.7 288.0 260.3 

1 
T : C

3 
+ C

4 
weeds 248.1 269.7 285.0 267.6 1208.3 251.0 29,.. C 250.1 

8 
1 

T : Weed free 
9 

7:12.6 799.2 735.9 755.91535.3 73.1.0 682.7 649.7 

I 
--7------------------------------------------------------1------------------------------
Mean 420.6467.0486.7 1'304.9405.4406.2 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CO{O.OS) S.Ed+ CO{O.OS) 
analysis 

Ma i n treatment 10.43 22.11 9.18 19.48 

Sub treatment 3.84 7.79 5.39 ·10.94 

I nter act i on A: 11.52 .23.37 16. 18 32.81 

In teract ion B: 16. 18 33.63 16·.00 32.94 

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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"-
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, T
3

, Tl and T4 significantly improved leaf DM in that order on 

70 and 110 DAS except glyphosate wnich showed lower values. The 

differences in leaf DM ,among the cultivars were significant at 

-
all the stages ,except on 70 DAS in rabi 1987. Cvs. 3L-24 and 

Gangapuri were significantly supe~ior over K-3 on 30 DAS, whereas 

on 70 and 110 DAS Gangapuri 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.S'and 6.),. 

4.16 LEAF AREA INDEX (LA!) 

The differences in LAl of di vcr,se groundnut culti vars 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 the stages followed by pendimethalin and 

oxyfluorfen on 70 and 90 DAS. The treatments containing weeds 

showed significantly lower LAl. All the herbicide treatments 

improved LAI except glyphosate. The differences in LAl among the 

cultivars were significant' at all the stages except on 110 DAS in 

rabi 1988. Cvs. 3L-24 and Gangapuri showed significantly higher 

UU than K-3 on 30 DAS. However, on 110 DAS cv K-3 had 

significantly higher LAl 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). 

1.18 
\\g-
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Table 41: Effect 
... 2 

of herbicides and crop weed competition on leaf dry matter (g m ) 

diverse groundnut cultivars 

of 

-----------------~---------------------~-~-------------------------~---------------------
Ra~i 1987. I Rabi 1988 

----------~-------------------I------------------------------
, Treatments 30 DAS I' ·30 DAS 

------------------------------1------------------------------
K-3 JLr24 Ganga~ Mean 1 K-3 JL-24 Ganga- Mean 

puri I puri 

-------------------------------------------~----------·--1------------------------------

T
1

: Alach10r 

T : Pend lmetha,l 1 n 
.2 

T 3: Oxyf 1 uorfen 

T . Fluch10ralin 4 . 

T : Glyphosate 
5· 

T7: C
3 

weeds 

T : Weed free 
9 

14.7 

14.7 19.3 

13.7 23'.0 

18.7 21.3 

8.3 15.7 

10.3 16.0 

13.9 13.7 

10.3 14.3 

22.3 30.3 

1 

20.0 19.0 1 6.9 

I 
14 . 7. 1 6 • 3 1 ·1 0 • 3 

1 

20.7 19.0' I 6.3 

1 

17.3 18.9 I 9·.0 

I 
11.3 11 . 7 I 7.3 

1 

16'.0 14,.0 1 6.3 

1 

l2.7 13.3 I 8.7 

1 
l2.3 12.3 1 8.0 

1 

29.6 27.3 1 12'.0 

1 

9.3 9.0 8.3 

8.7 7.3 8.7 

B.O 9.3 8.0 

5.7 9.7 8'.0 

'10.3 10.3 9.3 

8,.7 7.0 7.3 

7.7 8.3 8.3 

11.0 9.3 9.3 

15.3 12.7 13.3 

-------------------------------------.------_------------I---~--------------------------
11ean 13.9 19.7 17.3 18.3 9.3 9.3. 

------------------------------------~--------------------1------------------------------

Results of statistical 

analysis 

S.Ed+ CO(0.,05) 

Ma 1 n trea t ment 1. 13 2.39 

Sub trea tment p.77 1. 53 

Interaction A: 2.26 NS 

Interact ion B: 2.07 NS 

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

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CO(0~05) 

0.38 0.80 

0.24 0.47 

0.71 1. 43 

0.68 1. 40 
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Table ,42: Effect 
.. 2 

of herbicides and crop weed competition on leaf dry .atter (g m ) of 

diverse groundnut cultivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
, Treatments 70. DAS I 70. DAS 

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

pur; 1 purl 

---------------------------------------------------------1------------------------------

T : 
1 

Alachlor 

T : 
2 

Pendimethalin 

T . 3 . OxYf 1 uorfen 

T : 
4 

Fluchloralln 

T : 
5 

G 1ypho sate 

T : 
6 

C
4 

weeds 

T : 
7 

C
3 

weeds 

T : C
3 

+ C
4 

weeds 
8 

T : Weed free 
9 

116.6 122.5. ''/123.2 

126.2 134.2 147.5 

140.2 129.5 117.9 

100 .. 9 112.9 95.9 

70.3 92.6 ·103.9 

92.9 79.6 94.9 

66.9 58.9 73·.3 

84.6 70 .. 3 67.9 

154.5 163.5 156.2 

1 
1·20.9 I 77.9 90.9 80.9 83.3 

I 
135.9 1107 . .6 99.6 Sl2.9 100.0 

I 
129.2 1·106.2 99.5 84.2 96.6 

I 
103.2 I 73.3 77 .3 70 .. 9 73 .. 9 

I 
88.9 I 53.6 66.6 39.6 53.3 

I 
89.2 I 71.3 71.6 66.3 69.6 

I 
66.3 I 58.3 52.6 52.3 54.3 

I 
74.3 I 59.6 70.3 58.6 62.9 

I 
158.2 1125.9 144.9 118.9 129.9 

I 
---------------------------------------------------------1------------------------------
Mean 105.9 107.2 108.9 1 81.6 85.9 73.9 

---------------------------------------------------------1------------------------------

Results of statistical 
analysis 

11a i n trea t ment 

Sub treatment 

Interaction A: 

In teract ion 8: 

S.Ed+ (D{O~OS) 

3.99 8.33 

2.23 NS 

6.69 13.55 

6.86 14. 12 

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

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ (D(O.OS) 

2.53 5.36 

1. 69 3.46 

5. 13 10.39 

4.63 9.52 
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Table- 43:- Effect 
~2 

of herbicides and crop weed competition on leaf dry matter (g m ) of 

diverse -groundnut cultivars 

Rabi 1987 _ 1 Rabi 1988 

------------------------------1-------------------------------
Treatments 110 DAS 1 110 DAS 

------------------------------1-------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- ~'ean 

puri 1 pur; 

---------------------------------------------------------1-------------------------------
T . A1ach10r 1 • 

T : Pendimetha1in 
.2 

T3: Oxyf1uorfen 

T
4

: F1uch10ra1in 

T : G1yphosate 
5 

T : Weed free 
9 

106.2 

208.1 

213.8 

98.9 

104.2 

105.9 

51.3 

69.3 

236. 1 

111. 2 64.9 

150.8 111.2 

116.2 110.9 

86.3 59.3 

67 . .3 46.3 

75.6 35.9 

34.6 32·.0 

60.3 29.6 

174.5 130.5 

1 

94.2 1 119.9 128 .. 2 120.2 122.5 

1 

156.8 1 144.5 154 .• 2 136.2 144.9 

1 

146.9 1 134.2 143.9 132.9 136.9 

1 

81.3 1 119.2 118.9 112.9 116.9 

1 

72.6 1 90.9 104.9 78.6 91.6 

1 

72.5 1 102.2 107.2 94.9 101.6 

1 

39.3 1 87.2 98.2 88.6 91.2 

1 

52.9 1 78.9 92.9 86.3 86.3 

1 

180.2 1 213.1 238.4 216.1 222.4 

1 

---------------------------------------------------------1-------------------------------
Mean 132.5 97.2 68.9 1 121.2 131.9 118.6 

---------------------------------------------------------1-------------------------------
Results of statistical S.Ed+ CO{O·.OS) S.Ed+ CO{O.OS) 

analysis 

Main treatment 6.23 13.32 .2.63 5.63 .-
Sub trea.tr.1ent 1.96 3. 9~ 2.26 4.56 

I nter act i on A: 5.93 11.99 6.76 NS 

In teract ion B: 9.46 19.65 5.43 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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Table 44: Effect of herbicides and crop weed competition on leaf area index of diverse 

gi'oundnut cultivars' 

Rabi 1987. I Rabi 1988 

------------------------------1------------------------------
Treatments 30 DAS 1 30 DAS 

------------------------------I---------~--------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

---------------------------------------------------------1------------------------------
1 

T : A1ach1or 
1 

0.30 0.47 ,- 0.43 0.40 I' 0.14 0.17 . . 0.16 0.16 

1 
T : 
2 

Pendimetha1in 0.28 0.42 0.35 0.35 1 0.19 0.16 0.14 . 0.17 

1 
T : 
3 

Oxyfluorfen 0.28 0.50 0.43 0.40 1 0,12 . 0.15 0.18 0.15 

1 
T • 
4' F1uchloralin 0.38 0.48 0.41 0.42 1 0.17 . O. 11 0.18 0.15 

1 

T : 
5 

G lypho sate 0.13 0.34 0.27 0.26 1 0.14 0.19 0.20 0.18 

1 
T : 
6 

C
4 

weeds 0.23 0.34 0.39 0.32 0.12 0.17 0.13 0.14 

1 

T7: C
3 

weeds 0.32 0.29 0.29 0.30 1 O. 17 0.13 0.16 0.15 

I 
T : 
8 

C + 
3 

C
4 

weeds 0.26 0.34 0.32 0.31 1 O. 15 0.21 0.18 0.18 

I 
T : 
9 

Weed free 0.42 . 0.56 0.57 0.51 I 0.21 0.25 0.22 0.23 

I 
---------------------------------------------------------I-------~----------------------
Mean 0 .29 0 .4' 0 .. 38 I O. 15 O. 17 0 . 17 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CO(O.OS) S.Ed+ CD(O.OS) 
analysis 

Ma in trea t ment 0'.022 0.050 0.007 (}. 0 15 

Sub trea tment 0.015 0.031 0.005 0.011 

Inter act i on A: 0,.046 NS 0.016 0.032 

Interact ion 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 
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Table 45: Effect of herbicides and crop weed competition on leaf area index of diverse 

groundnut cultivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
Treatments 70 DAS 1 70 DAS 

-----------------------------~I~-----------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; I pur; 

---------------------------------------------------------1------------------------------
T : Alachlor 

1 

T : PendimethaJin 
2 

T : Oxyf1uorfen 
3 

T : 
4 

F1uchloralin 

T • 5 • G lypho sate 

T : C 4 weeds 
6 

T : C weeds 
7 3 

T : C + C
4 

weeds 
8 3 

T : 
9 

Weed free 

Mean 

Results of statistical 
analysis 

Ma ; n trea t ment 

Sub trea tment 

I nter act i on A: 

Interact ion B: 

1. 93 1 • 94. ~.- 1.89 

2.19 2.19 2.43 

2.19 2.04 ·2.10 

1. 54 1.87 . 1 . 71 

1. 19 1.58 1.69 

1. 63 1.39 1. 62 

1.19 1.05 1.29 

1. 46 1.29 1. 16 

2.27 2.35 2.42 

1.73 1.75 1.81 

S.Ed+ 

0.055 

0.034 

O. 104 

0.093 

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

1 

1.92 1 1.37 

1 

2.27 1 1.89 

2.11 1.81 

1. 71 1.33 

1.49 1. 0 1 

1. 55 1. 34 

1. 17 1.07 

1. 30 1. 13 

2.35 2 .. 01 

1. 44 

CD{O.05) 

0.117 

0.068 

0.205 

0.201 

B Two main means at same or different levels sub. 

NS Not Significant 

1.44 1.41 1. 41 

1. 53 1.68 

1.66 1.46 1. 64 

1. 39 1.23 1.32 

1. 18 0.72 0.97 

1.22 1. 16 1. 24 

0.93 0.97 0.99 

1.31 1. 03 1. 16 

2.11 1. 86 1.99 

1. 43 1. 26 

S.Ed+ CD{O.OS) 

0.037 0.079 

0.028 . 0.057 

0.085 0.172 

0.072 0.14) 
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Table 46: Effect of herbicides and crop weed competition on leaf area index of diverse 

groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments no DAS 1 1-10 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur,i 1 pur; 

----------------------~----------------------------------1------------------------------
1 

T
l
: Alachlor 1.42 1.51 0.89 1.2712.03 2.34 2.22 ·2.19 

T : Pendimethalin 
.2 

T3: Oxyfluorfen 

T
4

: Fluchloralin 

T : Glyphosate 
5 

T : Weed free 
9 

2.44 

2.81 

1.48 

1.40 

1. 28 

0.72 

0.90 

2.93 

2.41" 1.44-

1.44 1.48 

1. 31 1-.07 

1.04 0.72 

1.22 0.57 

0.52 0.61 

1.03 0.55 

2.26 1.60 

1 

2.09 2.45 2.73, 2.43 2.54 . 

1 
1.91 I 2.34 2.62 2.33 2.43 

1 
1.28 1 2.,10 2.12 2.02 2.09 

1 

1.05 1 1.66 1. 98 1. 47 1. 70 

1 

1'.02 1 1.9~ 2.02 1.72 1.88 

1 

0.62 1 1.73 2.01 1.67 1.80 

1 

0.83 1 1.55 1.83 1.56 1.65 

1 

2.26 1 3.41 3.95 3.52 3.63 

1 

---------------------------------------------------------1------------------------------
Mea n 1 .71 1. 41 0 . 99 1 2. 13 2.41 2. 10 

---------------------------------------------------------1------------------------------
Results of statistical S.Ed+ CD(0.05) S.Ed+ CD{0.05) 

analysis 

Ma in trea t ment 0.083 0.177. 0.319 0.680 

Sub trea tment 0.031 0.062 0.186 NS 

Inter act i on A: 0.092 0.186 0.557 NS 

Interact ion 8: 0.129 0.269 0.555 NS 

Note: A Two sub means at same level main. 

~ 7'0 nain means at same or different levels sub. 
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" 
4.17 CROP GROWTH RATE (CGR) 

The differences in CGR of diverse groundnut cultivars on 

50, 70 and 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 herbicide 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 treatments were significant in rabi 

1987 and 1988 (Table ~51,52). 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 improved RGR at all the stages except 

glyphosate on 70 DAS. The differences in RGR found among the 

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



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

-1 
d ) of diverse groundnut cu1tivars 

Rabi 1987. I Rabi 1988 

129 

,.2 
(g III 

----------------~-------------I------------------------------
Treatments 50 DAS I 50 DAS 

------------------------------1------------------------------
K-3 JLr24 Ganga- M~an I K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1------------------------------

T : Pendimethalin 
·2 

T : Oxyfluorfen 
3 

T : Fluchloralin 
4 

T : G lypho sate 
5 

T : C weeds 
7. 3 

T : Weed free 
9 

4.57 

4.61 

4.87 

3.22 

3.45 

3.41 

3.28 

6.57 

5'.01 

6.54 5.38 

6.84 5.63 

4.73 4.64 

4.71 3.28 

3.59 4.38 

3.92 3.74. 

3.25 3.58 

8.18 7.33 

I 
4.93 I 1.64 2. n 2.14 1. 96 

1 

5.51 1 1.68 2.26 2.73, 2.22 

1 

5.7S 1 2.09 3.33 2.89 2.77 

1 

4.20 1 1.47 2.61 1. 66 1. 91 

1 
3.82 1 1.61 1. 86 1. 14 1. 54 

I 
3.79 1 1.43 1.88 2'.09 1.80 

1 
3.61 I 1.26 1.84 Z.03 1 .71 

I 
3.35 1 1.06 1. 71 1. 76 1 .51 

I 
7.36 2.79 4.71 4.47 3.99 

I 
---------------------------------------------------------I ------------------------------
Mean 4.13 5.19 4.80 : 1.67 2.48 2.32 

---------------------~-----------------------------------1------------------------------

Results of statistical 
analysis 

S.Ed+ CD{O·.05) 

Hain treatment 0.37 0.78 

Sub treatment 0.14 0.29 

Interaction A: 0.43 0.86 

Interaction B: 0.58 1. ZO 

Note: A 3 Two sub means at same level main. 

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CD{0·.05) 

O.O!) 0.18 

0.04 0·.08 

0.12 0.25 

0.14 0.29 
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.2 7. n 

6. 34 
OJ(. yfiuorf en 
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i : CI\ 

6 
4. 00 

7 .,91\ 

5. 67 

\ 
4.83 \ 

\ 
5.8' \ 

\ 
3.71-.\ 4.6' 

\ 
<\.38 \ 5 .• 07 

\ 

5. 0 ' 

5.83 
4.,6 

5. M 

5. 27 

5. 71 

9. 42 9. 46 

i : C 'oieeds 
7. 3 5.57 

i : C + C ~eeds 
& 3 4 8.

" ,,, .10." ,.4l I ,.SO 
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6.3' S.7' .~_':_ -_- -- -- - - - - - - -- - - - - _- - - - - - - _- - - - - - - - - - -_:.- - - - - - - - - - - I - - - - - - - - - - -- - - - - - - - - - - - - - - - - --

Results of stat\st\C
al 

ana \ys\ S 

I'\ain treatment 

sub treatment 

._teract\on r>,: 

-

S.£.d+ cutO•
OS

) 

0.66 
,.39 

. 0. 33 
0.6 7 

0.98 
,.99 

, .. 09 

~ lnteract ion B: 

!late: r>, : i~o sub means 

at same \e'lei main. 

_. _ .. nt_ 

S.£.d+ 
culO•OS ) 

0.37 
0. 78 

. 0. 45 
0.3' 

0.1\6 
0.91\ 

. 0. 58 
,.2' 
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-2 -1 
Table 49: Effect of herbicides and crop weed competition on crop growth rate (g m d ) 

of diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 

------------------------------1------------------------------
Treatments 90 DAS 1 90 DAS 

------------------------------1------------------------------
K-3 JL~24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1------------------------------

T : A1achlor 
1 

T : Pendimethalin 
.2 

T : Oxyfluorfen 
3 

T
4

: Fluchloralin 

T : G lypho sate 
5 

T : C + C
4 

weeds 
8 3 

T : Weed free 
9 

5.57 

8.44 

8.59 

5.78 

3.01 

4.33 

1. 63 

14.80 

~. 

6.79 .... 7.BO 

11.62 9.84 

9.87 11.30 

7.65 6·.02 

6.41 6.69 

5.99 5.49 

5.39 5.59 

5.70 5.31 

14.90 ~2.28 

1 

6.72 1 2.20 6.72. 5.84 4.92 

1 
9.97 2.63 7 • .82 5.91 5.46 

1 

9.92 1 3.36 6.07 6.50 5.31 

1 

6.49 1 2.50 7 • .12 5.50 5.04 

1 
5.74. 1 3.94 4.19 5·.07 4.40 

1 

4.83 1 1.31 2.34 3.54 2.40 

1 

5.·10 1 1. 69 3.64 3.94 3.09 

1 

4.21 1 1.81 2.DO 3.87 2.56 

1 

13.99 1 6.07 10.90 10.52 9.16 

1 

---------------------------------------------------------1------------------------------
Mean 6.25 8.26 7.B1 1 2.84 5.65 5.63 

-----------------------~-----------~---------------------1------------------------------

Results of statistical S.Ed+ CD{O·.05) S.Ed+ CD{O.05) 

analysis 

Ma i n trea t ment 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 

In teract 10n B: 1. 09 NS 0.69 1. 44 

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

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

NS • Not significant 
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EFFECT OF HERBICIDE PENDIMETHALIN (T2), CROP WEED 
COMPETITION (C3+Cl,)( T8 >_AND· WE ED FREE TREATMENT(T9 ) 

ON LAI, CGR AND TOM OF DIVERSE GROUNDNUT CULTIV ERS 

(RABI 1987) 
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Table 50: Effect of herbicides and crop weed competition on relative growth rate (g 
-1 

g 

-1 
d ) of dherse groundnut cultivars 

Rabi 1987 . I Rabi 1988 

------------------------------1------------------------------
Treatments - 50 DAS I 50 DAS 

------------------------------1------------------------------
K-3 JL,.24 

~. 

II an g a- Mean 1 K-3 JL-24 Ganga- Mean 
puri 1 puri 

-----------------------------------~---------------------1------------------------------

1 
T : 
1 

Alachlor 0.071. 0·.060 0.07.0 0.067 .: o. 048 0.057 0'.057 0.054 

I 
T : 
.2 

Pendimethalin 0.075 ·0.073 _ 0.078 0,077 10·.051 - 0.060 0.071 0.061 

I 
T : 
3 

Oxyfluorfen 0-.079 ·o.on. 0.072 0'.074 10.069 0.078 0.068 0.072 

I 
T : 
4 

Fluchloralin 0·.055 0.063 . 0·.067 0.062 10.044 0.068 0.047 0.053 

I 
T : Glyphosate 0·.075 0'.074 0.072 0.074 10 . 056 0.050 0.040 0.049 
5 

1 
T • 6 . C

4 
weed:; 0.076 0.063 0·.071 0.070 10 .. 053 0·.051 0.061 0.055 

I 
T • 7 . C

3 
weed:; 0.060 0.063 0·.069 0.064 10.042 0·.057 0.059 0.053 

I 
T : C

3 8 
+ C

4 
weeds 0.072 O.OS} 0.071 0.067 :0.039 0.047 0.053 0.046 

I 
T : 
9 

Weed free 0.075 0.076 0.074 0.075 :0.051 0.070 0.071 0.064 

1 

---------------------------------------------------------I ------------------------------
Hean 0.071 ·0.067. 0.072 10.050 . 0~060 0·.059 

---------------------------------------------------------I ------------------------------

Results of statistical S.Ed+ CO(O.05) S.Ed+ CO{0.05) 
analysis 

Hain treatment 0.004 0.007 0.004 0·.007 

Sub trea tment O. 002 NS 0.002. 0.003 

Inter act i on A: 0'.006 NS 0.005 0.009 

In teract ion B: 0.006 NS 0.\106 0.012 

Note: A = Two sub means at same level ma in. 

B Two ma in mea ns at same or different levels sub. 

NS Not significant 



Table 52: 
-1 

Effect of herbicides and crop weed competition on relative growth rate (g g 

-1 
d .) of diverse groundnut cultivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
Treatments 90 DAS I 90 DAS 

------------------------------1------------------------------
K-3 JL~24 Ganga- Mean I K-3 JL .. 24 Ganga- Mean 

pur; I pur; 

-----------------------~---------------------------------1------------------------------
I 

T : 
1 

Alachlor 0-.01.9 0.019 0-.022 0 •. 020 -10-•. 012 0'.,027 0.024 0-.021 

1 
T : 
2 

Pendimethalin 0-.016 0-.028 0-.021 0-.022 -:0-.025 0._028 0.021 0.025 

1 
T 

3 -
Oxyfluorfen 0.024 O. C2.1 0-.026 0-.024 -1°-·02] 0-. 02.1 0-.024 0-.024 

1 
T : 
4 

Fluchloralin 0-.020 0.023 0-.019 0.021 -1 0-.02.5 0-. 025 0-.026 0-.026 

I 
T • 

5 . G lypho sate 0-. 023 0-.020 0.022 o~ 022 10.026 0-.021 0-.024 0.024 

1 
T • 6 . C

4 
weeds 0.013 0.022 0.019 0-.018 -10·.0-10 0-.012 0-.018 0-.013 

1 
T • 7 . C

3 
weeds 0.018 0-.019 0-.,019 0-.019 I 0-. O~ 2 0·.02.2 0.D2<: 0-.018 

I 
T : C 1- C

4 
weeds O.OlO 0.022 0'._02_1 0-.018 10-.013 0-.010 0-.020 0-.014 

8 3 
1 

T : Weed free 
9 

0.033 0-.028 0.024 0-.02810·.02.6 0-.027 0-.026 0'.027 

1 

---------------------------------------------------------1------------------------------
Mean 0.020 0.022 0.02~ 10.020 0.021 0.023 

---------------------------------------------------------I~-----------------------------

Results of statistical S.Ed+ CO(0-.05) S.Ed+ CO(0.05) 

analysis 

Main trea t men t 0-.0023 0-.005 0.0018 0.004 

Sub treatment 0-.00_13 NS 0.0014 NS 

Interaction A: 0-.0040 O-.OOS 0.0043 0.009 

In teract ion B: 0-.0040 0-.-008 0.0036 0·.007 

Note: A s 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 51: Effect of herbicides and crop weed competition on relative growth rate (g 
-1 

9 

-1 
d ) of diverse groundnut cultivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
T rea tmen ts ·70, DAS 1 70. DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

~. , 

I puri pUrl 
-------------------------------------~~------------------1------------------------------

I 
T : 

1 
Alachlor 0 .. Ol3 . 0.035 0 .. 037 0.Ol5 10.064 0'.056 0.055 0·.058 

I 
T : Pendimetha 1 in 0.045 0.030 . 0.052 0.042 10·.069 0 .. 059 0.059 0'.062 
2 

I 
T • OxyfluorfeOl 0'.041 0 .. 025_ 0.041 0.036 ,10·.067 0' .. 052 0.05.0 0.056 3 . 

I 
T • 4 . F1uchlora1in 0·.043 0.035 0.034 0·.037 10.062 0.05.0 0.057 0.056 

I 
T : 
5 

G 1yp ho sate 0'.024 0.024 0.031 0.026 10.046 0.049 0.036 0'.044 

I 
T : 

6 
C
4 

weeds 0.040 0.033 0.035 0.038 10.059 0.055 0.050 0.055 

1 
T ' 7 . C

3 
weeds 0.019 0.020 0.022 0.020 10 .. 056 0.043 0.040 0.046 

1 
T : C

3 
+ C

4 
weeds 0.024 0.024 0.022 0.023 10.058 0.056 0.051 0.055 

8 

T : Weed free! 
9 

0·.035 0·.036 0.033 0.036 10·.062 0·.051 ·0'.054 ·0.056 

1 

---------------------------------------------------------1------------------------------
Mean 0·.034 0.030 0.035 10.060 0.052 0.050 

---------------------------------------------------------I ------------------------------

Results of statistical S.Ed+ CD{O·.DS) S.Ed+ CD{O·.OS) 

analysis 

Ma in trea t ment 0.0036 0.008 0.002.0 0.004 

Sub treatment 0.0017 O.OOl 0.00l2 0'.002 

.' 
Inter act; on A: 0.0052 0.010 0.0035 0·.OQ7 . 

Interact ion B: 0·.0059 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 containing weeds showed significantly lower NAR. All 

the herbicide treatments significantly improved NAR at all the 

stages except glyphosate 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 higher NAR than K-J 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 differences in UJR 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 
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Table 53: Effect of herbicides and crop veed competition on net assimilation rate (9 

,..2 -1 
dm d.J of diverse groundnut cultivars 

Rabi 1987. 1 Rabi 1988 

------------------------------1------------------------------
Treatments 50 .DAS 1 50 DAS 

----------------~-------------I------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL,.24 Ganga- Mean 

puri 1 pur; 
---------------------~-----------------------------------1------------------------------

T : 
1 

Alachlor 

T : 
.2 

Pendimetha 1 in 

T . 3 . Oxyfluorfen 

T . 4 . Fluchloralin 

T : G lypho sate 
5 

T . 6 . C
4 

weeds 

T . 7 . C
3 

weeds 

T : 
8 

C
3 

+ C 4 weeds 

T : Weed free 
9 

. 0 •. 072 0' .. 061 

0.073· 0·.075. 

0·.074. 0·.069 

0.079 0.073 

0'.052 0'.054 -

0.068 0·.060 

. 0·.053 0 •. 072 

0.063 0·.054 

0·.073 0·.073 

1 
0·.q9- 4 0· .. 066 .1 0 .• 059 0·.068 0·.065 0.064 

1 
0.077 0.075 .\ 0·. 052 0.071 0·.083 0·.069 

1 
0· .. 069 0.070 10·.071 0·.085 0.074 O~ 077 

I 
0· .. 069 0'.074 :0·.049 0.089 0.058 0.065 

1 
0·.06.4 0' .. 05.7 .10·.06.0 0·.064 0.040 0.055 

1 
0·.063 0,.06.4 '10·.062 0.062 0·. 0-70 0.065 

1 
0·.071. 0·.067,\0.047 0'.068 0.069 0.061 

1 
0.059 0.059 10. 048 0·.054 0.059 0.054 

1 
0.07~ 0.07~ '10.069 0.090 0.091 0·.083 

1 

---------------------------------------------------------\------------------------------
Mean ·0'.069 .0.066 ·0·.068 10·.057 0.072 ·0'.058 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{O.05) S.Ed+ CD{0.05) 

analysis 

Main treatment 0.004 0.009 0.003 0·.005 

Sub trea tment 0·.002 NS 0'.001 0.003 

Interact ion A: 0·.007 NS 0.004 0·. ODS 

Interact ion B: 0·.007 NS 0.004 0·.009. 

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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Tabl~ 54: Effect of herbicides and crop weed competition on net assimilation rate (g dm 

-1 
d .) of diverse groundnut cultivars 

Rabi 1987 _ I Rabi 1988 

----------------~-------------I------------------------------
Treatments ·70, DAS 1 ·70, DAS 

------------------------------1------------------------------
K-3 JL,. 24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

----------------~----------------------------------------1------------------------------
1 

T : 
1 

Alachlor 0-.033 0·.04.6 0 .. 04.6 0-.043 10.073 0·~073 . 0·.067 0 .. 071. 

1 
T : 
,2 

Pendimetha 1 in 0-•. 050 0.04.3 0.063 0.054 10. 07.6 . 0.073- 0-.080 0·.076_ 

1 
T : 

3 
Oxyfluorfen 0.04.6 0,.032 0.054 0·.044 '10' .. 073 0·.069 0.065 . 0·.069 

1 
T . 4 . Fluchloralin 0.049 0.039 0.04.4 0.044 .10·.074 0·.069 0.077 0-.073 

T . 5 . G lyp ho sate 0.027 0-.030 0'.056 0-.033 0 .. 05.4 0-.. 068 0·. 04.1 0.053 

T : 
6 

C
4 

weeds 0.046 0.043 0.042 0-.045 0.069 0·.072 0-.063 0-.068 

T : C weed:; 
7. 3 

0·.020 0.027 0'.026 0-.024 0·.063 0.056 0.053 0 .. 061 

T : C
3 

+ C
4 

weed::; 0-.045 0.027 0.022 0.031 0.073 0·.065 0·.069 0·.069 
8 

T : 
9 

Weed fre~ 0 •. 048 0.051 0.054 0·.051 0.079. 0.072 0.076- 0-.076 

---------------------------------------------------------1------------------------------
I-lean 0.041 0.038 0.046 10-.071 0·.069 0-.056 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{O-.OS) S.Ed+ CD{0-.05) 

analysis 

Ma i n trea t ment 0.0041 0-.009 0.0027 0-.005 

Sub treatment 0-.0023 0.005 0-. 00 ~ 2 0-.002_ 

Interaction A: 0·.0069 0-.014 0·.0036 0·.007 

Interact ion B: 0·.0071 0·.015 0.OQ4.4 0·.009 

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 55: Effect of herbicides and crop weed competition on net assimilation rate (g dm 

-1 . 
d ) of diverse groundnut cultivars 

---------~~------------------------------------------- -----------------------------------
Rabi 1987 _ I Rabi 1988 

----------------~-------------I------------------------------
Treatments 90 DAS I 90 DAS 

------------------------------1------------------------------
K-3 JLr24 Ganga- Mean I K-3 JL- 24 Ganga- Mean 

pur; I pur; 
---------------------------------------------------------1------------------------------

T . ,. Alachlor 

T : 
Z 

Pendimethal;n 

T : 
3 

Oxyf 1 uorf en 

T . 4 . Fluchloralin 

T : Glyphosate 
5 

T : 
6 

C
4 

weeds 

T : 
7 

C
3 

weeds 

T : C
3 

+ C
4 

weed3 
8 

T : Weed free 
9 

0' •. 027 0·.03.4 

0-.02.1 0.042 

0·.03.4 0·.03. 2 

0·.03.1 0· .. 036 

0·.02.6 0·.033 

0-.017 0-.037 

0.0·10 0-.030 

0-.010 0-.025 

0'.046 0.049 

I 
0·.039 0·.033 10·.01.4 0·.038 0·.038 0·.030 

I 
0·.038 0·.034 '10·.016 0.03.3 0·.036 0.030 

I 
0·.050 0·.03.9 .j 0·. 0 18 . 0'.032 0-.. 037 0-.029 

j 

0·.03.4 0-.034 .j 0.015 0'.032 0·.035 0·,028 

I 
_0_.03? 0·.03.2 .j 0·. 023 0-.023 0' •. 03.2 0·.02.7 

I 
0.03.2 0·. 02.9 ·10·.0-10 0-.015 0·.027 0·.018 

I 
0-.030 0'.027 :10·.014 0·. 02.0 0.030 0-.022 

I 
0·.021 0·.019 10.02.0 0'.·012 O. 02.9 0'.020 

I 
0.046 0·.047 10·.026 0.04.0 0 .. 043 0-.037 

I 
---------------------------------------------------------1------------------------------
Mean 0'.026 0·.035 ·0.036 10·.018 0.029 0.034 

--------------------------------------.------------------1------------------------------

Results of statistical S.Ed+ CD{O·.05) S.Ed+ CD{0·.05J 

analysis 

Ma i n trea t ment 0'.004 0·.009 0,.004 0-.008 

Sub treatment 0·. DOl 0'.004 0·.001 0·.002 

--I nter act; on A: 0·.005. NS 0.003 0-.006 

In teract ion B: O. 007 NS 0.006 0·.0:!.2 

Note: A = Two sub means at same level ma in. 

B Two main means at same or di fferent levels sub. 

NS Not significant 
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Table 56: Effect of herbicides and crop ",eed competition on leaf ",eight ratio (g.g I of 

diverse groundnut cultivars 

Rabi 1987 . I Rabi 1988 

---------------~~-------------I----------------~-------------
Treatments ·30 DAS 1 ·30 DAS 

------------------------------1------------------------------
K-3 JL,·24 Ganga- Mean , K-3 JL,. 24 Ganga- Mean 

puri 1 puri 

-------------------~---------------------------~---------1------------------------------

T . 
l' 

Alachlor 

T : 
,2 Pendimethalin 

T : 
3 

Oxyfluorfen 

T . 4 . Fluchloralin 

T : 
5 

G lypho sate 

T : 
6 

C
4 

weeds 

T7: C
3 

weeds 

T : 
8 

C
3 

+ C
4 

weeds 

T : Weed free 
9 

0.49 0.52 0.55 

0.56 0.56 . 0.52 

0 .. 53 0.54 0 .. 59 

0.55 0.57 0 .. 53 

0.42 0.5-7 0.55 

0_54 0.56 0.59 

0.49 0.45 0.51 

0.52 0.46 0.54 

0.60 0.65 . 0.69 

1 
0.53 : 0.41 

1 
0.55 ,. 0.48 

1 
0.55 I· 0.45 

1 
0'056 ,. 0 • .44 

1 
0 .. 51 ,. 0.46 

1 
0.56 1 0.41 

1 
0.48 1 0.45 , 
0.51 1. 0 .44 

1 
0.65 1·0.47 

1 

0.47 . 0.45 0.44 

0 .. 44 0.42 0.45 

0.45 0.47 0.46 

. 0.41 0.45 0.43 

0.48 0.44 0.46 

0 .. 42 0 • .43 . 0.42 

0.45 0.46 0.45 

0.48 0.45 0.46 

0.50 0.47 0.48 

---------------------------------------------------------I ------------------------------
~Iean 0.53 0.54 0.57 ,0.45 0.46 0.45 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{0·.05) S.Ed+ CD{O·.05) 
analysis 

Main treatment 0'.025 . 0.053 0'.016 tiS 

Sub treatment 0.015 . 0·.03.1 0.008 tiS 

I nter act i on A: 0'.046 tiS 0'.023 tiS 

Interact ion B: 0·.044 tiS 0'.026 NS 

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

B Two main means at same or different levels sub. 

tiS " Not Significant 



-1 
Table 57:. Effect of herbicides and crop weed competition on leaf weight ratio (g g ,) 9f 

diverse groundnut cultivars 

Rabi 1987 1 Rabi 1988 

------------------------------1------------------------------
Treatments 70 VAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL~24 Ganga- Mean 1 K-3 JL,.24 Ganga- Mean 

puri 1 puri 

----- ------ - - ---- - - - -'--- - - - - - - - - - - - - - - --- - ----- - -- - -- ----I -- -- -- - - - - -- - - - - - - - - - - - - - - - ---
1 

i : 
1 

Alachloi (). ~9 O. ~2 0 .... 42 O.~~ I· 0 • .42 0.~7 O. ~3 O. ~4 

1 

T : 
.2 

Pendlmetha 1 in 0 •. 43 0.45 0.33 0.42 1 0.49 0.47 . 0.39 0.45 

1 

T : 
3 

Oxyfluorfen O . .50 0 . .43 . 0.35 0.43 I· 0.49 0.42 0·.40 0.44 

1 

T : 
4 

Fluchloral1n 0.44 0 •. 43 0.33 O. ~,2 1 0.42 0.42 0.41 0.42 

1 

T : 
5 

Glyphosatc 0.49 0.47 0.42. 0.46 0.45 0.41 0.39 0.42 

T : 
6 

C 4 weeds 0.46 0.36 0.42 0.41 :. 0.43 0.41 0.42 ' O. ~2 

T : C weeds 0.49 0.37 0.46 0.44 :. 0.43 0.40 0.37 0.40 
7 3 

1 

T : C
3 

+ C
4 

weeds 0.43 0.45 0.46 0.45 1 0.42 0.41 0.38 0.40 
8 

1 

T 
9 

: Weed free 0.43 0.41 0.39 0.43 0.46 0.45 0.39 0.44 

1 
---------------------------------------------------------1------------------------------
Mean 0.46 0.42 ·0.41 1 0.45 0.43 0.40 

---------------------------------------------------------I ------------------------------

Results of statistical S.Ed+ CD{O·.05) S.Ed+ CD{O.05) 

analysts 

Main treatment 0.017 NS 0.010 O. G20 

Sub treatment 0.007 0,.051 0.006 0'.011 -
Inter act i on A: 0·.022 . 0'.045 0.017 0.033 

In teract 10n B: 0.027 0.057 . 0.017 0'.03.4 

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

B x Two main means at same or di ff erent levels sub. 

NS Not significant 



145 

-1 
Table 58: Effect of herbicides and crop weed competition on leaf weight ratio (g 9 ) of 

diverse' groundnut c'ultlYars 

-----------------------------------------------------------------------------------------
Rabi 1987. I Rabi 1988 

------------------------------I----------------~-------------
Treatments 110 DAS 1 no DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1------------------------------
I 

T : 
1 

Alachlo-r 0.29 0.24 0 .. 14 0.22 i' 0.41 0.32 0.29 . 0.34 

1 
T : 
,2 

Pendimetha1in 0 •. 37 0.25 0.16 0.26 j. 0 • .40 0.30 0.27 0.32 

1 
T : 

3 
Oxyfluorfen 0.33 0,,20 0.16 .0.23 I· 0.39 0.30 0.27 0.32 

1 
T . 4 . Fluch10ralin . 0.27 0.19 0.14 0 •. 20. i· 0 • .40 . 0.33 o ~30 0.34 

1 
T : 

5 
G lypho,sate 0.-:33 0.17 0.11 0.20 1 0.39 0.31 ·0.27 0.32 

1 
T . 6 . C

4 
weeds 0.36 0.22 0.10 0.23 I' 0 ~41 0.35 0.30 0.35 

I 
T . 7 . C

3 
weeds 0.21 0.13 0.11 0.15 I 0 •. 39 0.36 0.20 0.32 

I 
T : C

3 
+ C weeds 

8 4 
0.23 0.22 0.12 0.21 :' 0.,38 0 .. 37 0.30 0.35 

T : Weed free 0 .. 32 0.22 
9 

0.1S 0.24 :: 0 . .40 0.33 0.32 0.35 

I 
---------------------------------------------------------1------------------------------
Mean 0.31 0.2(1 '0.14 I 0.40 0.33 0.28 

--------------------------------------------~------------I-------~----------------------

Results of statist1cal S.Ed+ CD{ O. 05) S.Ed+ CD{O.OS) 

analysis 

Hain trea tment 0.003 0.020 0.022 NS 

Sub trea tment 0.005 0'.010 0.013 O.em 

Interaction A: 0.O1~ 0.029 0,.040 115 

Interact ion B: 0.015 0'.032 0.039 115 

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

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

liS Not Significant 
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"­
which showed lower 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, cvs. K-3 and JL-24 were 

superior over Gangapuri_. . The interactions among the cu1tivars 

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 CUR) 

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'(Tabla 59,60,61). The treatments containing weeds 

showed higher LAR values than weed free treatment. All the 

herbicide treatments showed lower LAR than T
8

. 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.13). 

4.22 SPECIFIC LEAF WEIGHT (SLW) 

The differences in SLW of diverse groundnut cultivars on 

30, 70 and 110 DAS due to the treatments were significant in 

rabi 1987 and 1988 (Table 62,63,64). The weed free treatment 

showed highest SLW at all the stages followed by oxyf1uorfen, 

pendimethalin and alachlor. The treatments containing weeds 
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Table 59: Effect of herbicides and crop weed competition on leaf area ra~io (c. s ) of 

diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 

------------------------------1------------------------------
Treatments 30 DAS I 30 C';S 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 3ar.;a- ~ean . 

puri 1 ;:~ri 

---------------------------------------------------------1------------------------------

T : 
1 

Alachlor 

T : 
2 

Pendimethalin 

T : Oxyf 1 uorf en 
3 

T 
4 

: Fluchloralin 

T : G lypho sate 
5 

T : 
6 

C
4 

weeds 

T • 7 . C
3 

weeds 

T : Weed free 
9 

·101 1'10 . 124 

108 119 122 

111 116 122 

117 129 127 

89 ~23 128 

~21 119 143 

114 95 116 

131 1.12 140 

114 1-10 121 

1 
111. 7 .1 81.5 

116.3 1]0 •. 6 

116.4 88.1 

124.4 82.3 

113.2 93.3 

127.8 78..3 

108.3 89.5 

127.7 1 87·.0 

1 

115'.0 1 84.4 

1 

86.7 

83.1 

86.8 

78:.0 

89.2 

80 .. 6 

80.4 

95.4 

83.8 

....... _ 

~J .. ~ 

., . 

:;2.:; 

-- . '::'."'!' 

31. :: 

37. :: 

.. -
~ ... ' 

::3.8 

:~.8 

::3.4 

:1.0 

=J.3 

:: O. 1 

::;.6 

':2.4 

:2.4 

-----------------~---------------------------------------I ------------------------------
Mean 111.8 114.8 127.0 I 86.1 84.9 ." 

.--------------------------------------------------------1------------------------------

Results of statistical 
analysis 

:iain treatment 

Sub treatment 

Interact ion A: 

interact ion B: 

S.Ed+ CD{O·.05) 

4.87 10.34 

3.SS 7.88 

11 .65 NS 

9.64 N5 

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

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CD{O'_05) 

,. ::. :.32 

Z ;j ';5 

5. i? \5 

-. ' - ',5 
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Table 60~ Effect of herbicides and crop weed competition on leaf area ratio (cm 9 ) ~f 

diverse groundnut cultivars 

Rabi 1987, I Rabi 1988 

----------------~-------------I------------------------------
Treatments 70 DAS .1 70 DAS 

------------------------------1------------------------------
K-3 JLr24 Ganga- Mean 1 K-3 JL·24 Ganga- Mean 

pur; 1 pur; 

------------------~--------------------------------------1------------------------------

T . Alachlor 
l' 

T : Pendimethalin 
.2 

T : Oxyfluorfen 
3 

T . Fluchloralin 4 . 

T : G1yphosate 
5 

T : Weed free 
9 

82.2 

74.6 

78 .. 5 

68.0 

83·.0 

87·.0 

74.9 

lO •• O 

66.8 

72..8 

68.3 

71:.0 

79.5 

63·.0 

65,2 

82.9 

58.0 . 

1 

71.3 1 73 .. 1 

1 

63.5 70 .. .3 1 86.6 

1 

62.9 69.9 1 84.8 

1 

67 . .6 68.9 1 75.9 

1 

69.0. 77_2185.0 

1 

71.6 71.6 I 80.3 

1 

82.5 78..6 1 78.3 

1 

79.5 79.1 1 80.6 

1 

59.7 62.6 I 73.9 

I 

74.2 74.9 74.1 

76 .. 5 65.5 76.2 

lO •. 6 68.5 74.6 

76 .. 4 71..0 74.5 

74.2 67.5 75.6 

69.9 73..5 74 .• 5 

720.0 68·.0. 72.8 

75 .• 5 57 .. 9 74.7 

66.7 60.9 57. 1 

---------------------------------------~-----------------I ------------------------------
Mean 77.6 69.8 69·.0 1 79.8 72.9 68.7 

---------------------------------------------------------I ------------------------------

Results of statistical 
analysis 

Main treatment 

Sub treatment 

Interaction A: 

Interact ion B: 

S.Ed+ CD{O·.05) 

3·.08 6.54 

1. 29 2.62 

3.87 7.35 

4 .. 89 10.16 

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

B Two main means at same or different levels sub. 

NS Not s ignifica~t 

S.Ed+ CD{0.05) 

0.86 1. 83 

0.89 1. 81 

2.68 5.44 

1. 97 4.03 
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Table 61: Effect of herbicides and crop weed co.petition on leaf area ratio (em g) of 

diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments 110 DAS 1 110 DAS 

---------------~--~--~--------I------------------------------
K-3 JL~24 Ganga- Mean 1 K-3 JL~24 Ganga- Mean 

puri 1 puri 

-------------------~-------------------------------------/------------------------------

T : Alachlor 
1 

T : Pendimethalin 
2 

T : Oxyfluorfen 
3 

T : Fluchloralin 
4 

T : Glyphosate 
5 

T • C
3 

weeds 7 . 

T : Wee d free 
9 

37 . .8 

43.1 

42.9 

40.1 

44 .• /: 

42.7 

28.1 

36.3 

40.0 

31.5 18.5 

38.9 20.8 

24.8 21.9 

29.5 24.6 

26.5 16.3 

34.5 16.4 

18.6 20.C 

37.8 19.6 

.28.3 21.7 

1 

29.3 1 }0, .. 9 57 . .8 53.5 60.7 

1 

34.3 1 68.4 53.8 47 . .7 56.6 

1 

29.9 1 66.9 54.8 47.3 56.3 

1 

31. 4 I 70,.1 59.5 53.7 61. i 
1 

29·.0 1 71..6 58.3 51.1 60.3 

1 

31.1 1 75.4 66.7 54.9 65.7 

1 

22.3 1 77.5 74.4 57.9 69.9 

1 

31.2 1 74.5 72.5 53.5 66.9 

1 

30.0 1 63.9 53.8 51.5 56.4 

I 
---------------------------------------------------------I ------------------------------
Hean 39.5 30.0 19.9 1 71..0 61.3 52.4 

---------------------------------------------------------I-----------------------------~ 

Results of statistical 
analysis 

S.Ed+ CD{O·.05) 

Main treatment 1. 34 2.83 

Sub treatment 0.74 1.50 

Interact ion A: 2.22 4.50 

Interaction B: 2.28 4.70 

tlote: A ' Two sub means at same level main. 

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CD{0·.05) 

1. 13 2.40 

0.53 1.07 

1.58 3.21 

1.84 3.81 
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Table 62: Effect of herbicides' and crop ~eed competition on specific leaf ~eight (mg 

-2 . 
cm ) of diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

-----------------------------~I------------------------------
Treatments 30 OAS I 30 OAS 

----------------~-------------I--------------~---------------
K-3 JLr24 Ganga- Mean I K-3 JLr24 Ganga- Mean 

puri I puri 

---------------------------------------------------------1------------------------------

T : A1ach10r 
1 

T : Pendimethalin ,2 

T3: Oxyf1uorfen 

T
4

: Fluchloralin 

T : Glyphosate 
5 

T : Weed free 
9 

4.92 

5.10 

4.83 

4.94 

4.77. 

4.52 

4.35 

4,.03 

5,36 

4.72. . 

4.61 

4.43 

4.fi2-

4.66 

4.80 

4'.09 

5.47 

\ 
4.71 4.78 I 5'.05 

I 
4.27. 4.68, 5.25 

I 
4.87. 4.77" 5,;05 

I 
4. ·20 4.52 I 5.21 

I 
4.25 4.55 I 5.32 

I 
4.09 4.42 I 5.24 

I 
4.40 4.5? I 5.25 

I 
3.93 4,.01 I 5. 113 

I 
5.25 5,36 I 5.47 

I 

5.3a 5.39 5.27 

5.25 5.23 5.24 

4'.98 5.,10 

5.33 5.40 5.31 

5.31 5,.08 5.23 

5,35 5.32 

5,lO 5.32 5.42 

5.66 5.28 5.37 

5.93 5.63 5.68 

--------~---------~----------------------~-~-------------I----------------~-------------
Mean 4.76 4.67 4.~4 I 5.23 5.47 5.3.0 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CO(0.05) S.Ed+J' CD{ 0·. 05) 
analysis 

Main trea t men t 0.113 0,240 o .018r 0.039 

Sub treatment 0.061 0.120 0.017 0.035 

I nter act i on A: 0.183 0.370, 0.052 0.104 

In teract ion 8 : 0.191 0.390 0.039 0·.081 

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

B 2 Two m,ain means at same or different le.vels sub. 

NS Not si9nific~nt 
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Table 63: Effect of herbicides' and crop weed competition on specific leaf weight (mg 

-2 
cm ) of diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 

----------------~-------------I------------------------------
Treatments 70 oAs 1 70 OAS 

-----------------------~------I------------------------------
K-3 JLr24 Ganga- Mean I K-3 JLr24 Ganga- Mean 

puri I puri 

---------------------------------------------------------1------------------------------
I 

T,: Alachlor 6-.04 6.32 6.54 6.30 I 5.-70.. 6.33 5.75 5.93 

T : 
.2 

Pendimethalin 

T . 3 . Oxyfluorfen 

T : 
4 

Fluchloralin 

T : 
5 

Glyphosate 

T . 6 . C
4 

weeds 

T : Weed free 
9 

5.76. 6.14 6,.07 

6.39 6.34 5.61 

6.55 6-.06 5.63 

5.90 5.87 6.15 

5.n 5.75 5.87 

5.64 5.62 5.71 

5.78 5.46 5.83 

6.80 6.96 6.45 

5.99 5.68 6.18 6.09 5.98 

6. 11 5.88 5.97 5.77 5.87 

6'.08 5.50 5.55 5.76 5. -61 

5.97 5.31 5.65 5.77 5.58 

5.78 5.33 5.86 5.67 5.62 

1 
5.66 I 5.44 5.65 5.49 5.53 

1 

5.69 I 5.28 5.37 5.58 5.41 

1 

6.74 1 6.25 6.88 6.37 6.50 

1 

--------~~-~---------------------------------------------1------------------------------
11ean 6.06 6-.05 5.98 1 5.59 5.94 5.81 _ 

------------~---------~----------------------------------1------------------------------

Results of stat,istica 1 S.Ed+ CD{O.05) S.Erl+ CD{O·.05) 

analysis 

Main treatment 0.093 O. 19 7 0.049 0.103 

Sub trea tment 0.049 NS 0.026 0.054 

Interaction A: 0.149 0.303 0.079 0.161 

In teract io'n B: 0.15 ;- 0.324 0.083 0.171 

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

. -2 
cm ) of diverse groundnut cultivars 

Rabi 1987, . I Rabi .1988 

----------------~-------------I------------------------------
Treatments 110 OAS I 110 OAS 

----~-------------------------I------------------------------
K-1 JLr24 Ganga- Mean I K-3 JLr24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1------------------------------
T : A1achlor 

1 

T : Pendimethalin 
.2 

T : Oxyf·luorfen 
3 

T : F1uchloralin 
4 

T : G1yphosate 
5 

T : C 'fteeds 
6 4 

T7: C
3 

weeds 

T : Weed free 
9 

7 • .53 

8.53 

7 • .6.1 

6.75. 

7.A5 

8.36 

7.15 

7.73 

8.05 

7.39 

6.29 

6.61 

6.52 

6.19 

6.74. 

5.86 

7.74 

I 
7.28 7 • .40 I 5.90 

I 
7.72.. 7.51 I 5.90 

I 
7.44 7.70 I 5.78· 

I 
5.57. 6.31 I 5.·70. 

I 
6.·36 6.78 .1 5.50 

I 
6.28 6.94 I 5.·30 

I 
5.26 6.38 I 5.05 

I 
5.42 6.34 I 5.·10 

I 
8.16 7.98 I 6.24 

I 

5.48 5.41 5.60 

5.65 5.63 5.73. 

5.50 5.68 5.65 

5.51 5.61 5.61 

5.28 5.37 5.38 

5.30 5.52 5.37 

4.90 5.31 5.08 

5.·10 5.57 5.26 

6.15 6.15 6.15 

---------------------------------------------------------I ------------------------------
Mean 7.68 6.83 6.61 I 5.61 5 • .42 5.58 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{O.05) S.Ed+ CDiO~05) 

analysis 

fla 1n trea t ment 0.079 0.169 0.051 0.108 

Sub treatment 0.033 0.066 0·.030 0.061 --Interact 10n A: 0.098 0.199 0 .. 090 0.183 

Interact ion B: 0.126 0.262 0·.089 0.183 

Note: ;, = Two sub means at same level main. 

B Two main means at same or different levels sub. 

NS Not Significant 
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showed significantly lower SLW. All the herbicide treatments 

significantly improved SUI. The differences in SLW found among 

the cultivars were significant at all st~ges 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 REIATIVE LEAF 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 calculated (Table 65). During early stages higher RLGR 

values were recorded and it gradually decreased with ageing. 

Pendimethalin and oxyfluorfen showed higher RLGR values in early 

stages. In both the years on 90 DAS the treatments containing 

weeds showed lower. RLGR values than T
9

. Among the herbicide 

treatments pendimethalin and oxyfluorfen showed higher RLGR 

values than T8 in both the years. 

4.24 LEAF AREA DURATION (LAD) 

The differenc~~n 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. 

158 
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On 50 

DAS lower values of LAD were found in Cv. K-3 than Gangapuri and 

JL-24. 

4.25 UGHT ~MISSION RATIO (LTR.%) 

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 

All the herbicide treatments showed higher values of 

LTR than T
8

. 

4.26 50% 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. 

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 significa:1tly higher chlorophyll. The 
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Table 66: Effect of herbicides and crop weed competition on number of days taken for 501 

flowering in diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

Treatments ------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- !'lean 

puri 1 puri 

---------------------------------------------------------1------------------------------

T : Alachlor 
1 

T : Pendimethalin 
2 

T3: Oxyfluorfen 

T : Fluchloralin 
4 

T : 
5 

G lypho sate 

T : 
6 

C
4 

weeds 

T • 7 . C
3 

weeds 

T : C
3 • C4 weeds 

8 

T : 
9 

Weed free 

~Iea n 

Results of statistical 
analysis 

Main trea tment 

Sub trea tment 

Interact ion A: 

Interact ion B: 

43.0 39.0 34.7 

43.0 39.3 33.7 

42.7 38.7 34.7 

42.7 39.0 35.0 

46.0 40.3 41.0 

42.7 38.3 36.0 

42.3 39.0 35.7 

42.0 39.7 34.3 

43.7 38.7 . 35.7 

43.1 39.1 35.6 

S.Ed+ 

0.53 

0.41 

1. 24 

1. 03 

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

1 

38.9 1 54.3 

1 

38.7 1 53.7 

1 

38.7 1 52.3 

t 
38.9 1 53.3 

42.4 57.3 

39.0 53.3 

39.0 52.3 

38.7 53.0 

39.3 55.0 

53.9 

CD(0.05) 

1.12 

0.83 

NS 

NS 

B Two main means at same or different levels sub. 

NS Not significant 

50.7 46.0 50.3 

49.7 47.0 50.1 

48.7 45.0 ~8.7 

49.7 47.3 50. 1 

53.0 49.7 53.3 

50.3 44.3 ~9.3 

51.0 45.3 49.6 

50.7 45.0 49.5 

52.0 47.0 51.3 

50.6 46.3 

S.Ed+ CD(0.05) 

0.31 0.56 

0.15 0.3l 

0.45 0.92 

0.51 1.Q6 



Table 67:. Effect of herbicides and crop weed competition on total chlorophyll content 

-1 
(mg 9 fresh weight) of diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 

------------------------------1------------------------------
Treatments 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean I K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

---------------------~-----------------------------------1------------------------------

T
1
: Alachlor 

T : Pendimetha1in 
.2 

T3: Oxyfluorfen 

1 : F1uchloralin 
4 

T : Glyphosate 
5 

T : Weed free 
9 

1.97 

2.23 

2.25 

2.35 

1.86 

2.41 

2.37 

2.56 

2.22 

1. 71 

1.,84 

1. 86 

1.88 

1.69 

1.86 

.2. 18 

·2.31 

1.76 

1 
1. 54 1. 74 1 1. 62 

1 

1.82 1.96 1 1.76 

1 

1. 98 2.03 1 2.·10 

1 

1.73 1.99 1 1.81 

1 

1.40 1. 65 1 1. 48 

1 
1. 92 . 2.06 1 1. 99 

! 
1.86 2.14 ! 2.23 

1.91 2.26 2.15 

I 
1.70 1.89 I 1.79 

1 

1.42 1.32 1. 45 

1. 57 1.46 1. 59 

1.67 1.58 1.7a 

1. 56 1. 62 1. 66 

1.44 1. 16 1.36 

1. 69 1. 49 1. 72 

1. 75. 1. 61 1. 86 

1.76 1. 59 1.83 

1. 51 1.39 1. 56 

---------------------------------------------------------1------------------------------
Mean 2.25 1.89 1.76 ! 1.88 1.59 1.47 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{0.05) S.Ed+ CD{0.05) 

analysts 

Main treatment 0.057 0.122 0.062 0.131 

Sub treatment 0.032 0.065 0.024 0.049 

I nter act; on A: - 0.096 0.194 0.073. 0.148 

Interact ion B: 0.098 0.202 0.097 0.202 

Note: A = Two sub means at same leve 1 rna in. 

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

NS c Not significant 



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-J showed significantly higher total 

chlorophyll 'than Cv. JL-24 arid 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 leghaemoglobin 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 14 -1 -1 3 CO
2 

ASSIMILATION RATE ( C cpm g LEAF DM hr , xlO ) 

The differences in mean CO
2 

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 an~ crop weed co.petition on leghaemoglobin content (mg 

-1 14 -1 
9 fresh wt. nodules) a.nd CO

2 
assillilation rate ( C Cpll 9 . leaf dry matter 

-1 3 
hr x ~O ) of dfverse groundnut cultivars 

Rabi 1988 I Rabi 1988 

--------------~---------------I ------------------------------
Treatments Leghaemoglobin content(70 DAS) I co 

.2 
assimilation rate (70 OAS) 

------------------------------1 ------------------------------
K-3 JL-2.1 Ganga- Mean I K-3 JL-24 Ganga- Mean 

pur; I pur; 

.... ----.------------------------------------------------I ------------------------------
I 

T : 
1 

Alachlor 5.53 5.25 5'.04 5.27 I 33.60 31. 92 35.28 33.60 

I 
T : 
2 

Pendimetha 1 i n 5.02 5.03 5.40 5.15 I 30.24 46.56 38.90 38.56 

I 
T : 
3 

Oxyfluorfen 6.55 6.38 6. S3 6.49 I 44.60 30.72 58.10 44.47 

I 
T
4

: Fluchloralin 5.23 6.12 2.46 4.60 I 24'.00 36.00 25.4(1 28.47 

I 
T . 5 . G lypho sate 3.56 3.65 3.68 3.63 24.84 10.92 14.50 16.75 

T . 6 • C
4 

weeds 5.01 5.12 3.92 4.68 8.40 17.28 28.10 17.93 

T : C
3 

weed s 3.66 5.25 
7 

3.SS 4.26 11.16 22.80 40.20 24.72 

T : C
3 8 

+ C weeds 
4 

4.2S 4.85 2.69 3.94 8.04 26.28 36.50 23.61 

T : 
9 

Weed free 5.86 5.28 6.72 6.29 41.28 67.08 72.10 60.15 

... ------------------------------------------------------I ------------------------------
Mean 4.96 5.33 4.46 I 25.13 32.17 38.79 

.. -------------------------------------------------------I ------------------------------

Results of statistfcal S.Ed+ CD(O.05) 
analysis 

Ma in trea t ment 0.39 0.83 

Sub trea tment 0.19 0.39 

I nter act i on A: 0.59 1. 19 

In teract ion 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 



lowest with glyphosate. ~ong 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 

T6 and T7 were not significant in both the years. All the 

herbicide treatments (T2 , ~3' T
l

, 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.lS 

and 16). The effects of weed free condition and weed competition 

(C
3

+C
4

) on plant growth and pod development are shown in Plates 

3 and 4. 

4.31 KERNEL YIELD 

The differences in kernel yield of diverse groundnut 

cultivars in variou§_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 containing weeds produced lower kernel yield and 

it was lowest in T
8

. All the herbicide treatments T2 , T3 , T1 , T4 
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Table 69: Effect of herbicides and crop weed competition on pod yield (g m ) of diverse 

groundnut cultivars 

Rabi 1987 . 1 Rabi 1988 
------------------------------1------------------------------

Treatments Harvest 1 Harvest 

------------------------------1------------------------------
K-3 JL- 24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 
142 1·30 pur; 1 152 140 pur; 

DAS DAS no DAS I DAS DAS 122 DAS 
---------------------------------------------------------1------------------------------

I 
T • ,. Alachlol" 228.5 210.8 209.8 216.4 1·106.9 202.9 188.9 166.2 

1 
T : 
·Z 

Pendimetha 1 in 336.3 283.6 319.7 313.2 1163.2 240.5 248.1 217 .3 

1 
T : Oxyfluorfen 329.7 299.7 303.1 
3 

3·10.8 1147 .. 9 271.9 228.1 215.9 

I 
T : 
4 

F1uch lora 1 in 158.7 169.2 204.8 177..6 1 96.7 176 .. 7 175.8 149.7 

1 
T : 
5 

G lypho sate 164,.2 139.9 2 ~ 2'.0 172'.0 1 63.8 137.8 161. 3 120.9 

I 
T : C

4 
weeds 

6 
81.-6 152. 1 135.4 ~ 23·. 0 I 58.7 160.4 147.2 122. 1 

I 
T 7 • C

3 
weeds 47.6 142. 1 132~ 2 ·107.3 1 51 .• 2 139.3 146·.0 112.1 

1 
T : C

3 
~ C

4 
weeds 63.3 a 135.4 122.6 ·107 .. 1 I 39.7 117.2 ·108.1 88.4 

1 
T : Weed free 
9 

<WO.7 386.3 366.3 384.4 1344·.0 354.4 338.3 345.6 

/ 

---------------------------------------------------------1------------------------------
11ean 201.2 213.2 7.22.8 /119.1 ZOO.l 193.5 

---------------------------------------------------------/------------------------------

Results of statistical S.Ed+ CO(0-.05) S.Ed+ CO{0·.05) 

analysis 

~la in trea t ment 9.01 19.11 5.90 12.51 

Sub treatment 4.50 9.12 3.35 6.S0 

Interaction A: 13.49 27.37 10.06 20.41 

In teract ion B: 14.94 30.85 10.16 20.93 

!late: A = Two sub means at same level main. 

a Two main means at same or different levels sub. 

NS = Not significant 
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K-3 
(Virginia) 

( Virginia) 

70 90 110 

RABI-87 
JL-2L. 

( SPanish) 

~ , 
I 

I 
I 

I 
I 

I 
I 

RABI-88 

JL-2L. 

(Spanish) 

;-T8 

• 

Gangapuri 

(Valencia) 

,. T8 
I 

I 
I 

/ 
I I 

I I 

I 

./ 

"I 
" 

/ 
I 

/ 

Gangapuri 

(ValenCIa) 

~.".,.,., 

I 
I 

.... ,~ 

I 
I 

T2 

pT3 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 

70 90 110 70 90 110 
DAYS AFTER SOWING 

.. 

~ig.16: E.FFECT OF HERBICIDES (PENDIMETHALlN T2 I OXYFLUOFEN T3 ) 

AND CROP WEED COMPETITION (C3 + Cd ON POD DRY MATTER 

\!.I) 
1.66 

i 
I 



Plate 3: Effect of weed free condition and weed 
competition (C3+c4) on plant growth 
and pod development in cvs. (K-3 and 
JL-24) 

1 1 



Plate 4: Effect of weed free conditions and 
weed competition (C

3
+Cg ) on plant 

growth and pod development cv. 
(Gangapuri) 
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Table 70: Effect of herbicides -2 and crop weed co.petition on kernel yield (9 m ) of 

diverse groundnut cultivars 
-----------------------------------------------------------------------------------------

Rabi 1987 I Rabi 1988 
------------------------------1------------------------------

Treatments Harvest I Harvest 
------------------------------1------------------------------
K-3 JL-24 Ganga- Mean I K-3 JL-24 Ganga- Mean 

pur; I pur; 
---------------------------------------------------------1------------------------------

T : 
I 

Alachlor 

T 
2 

: Pendimethalin 

T : Oxyfluorfen 
3 

T 
4 

: Fluchloralin 

T : Glyphosate 
5 

T : C
4 

weeds 
6 

T : C weeds 
7 3 

T : C .. C weeds 
8 3 4 

T : ~eed free 
9 

171. 6 

257.3 

251. 6 

120.8 

118.2 

59.7 

35.2 

46.3 

312.1 

I 
153.9 153.4 159.6 I 76.9 147. 1 136.2 120. 1 

I 
208.5 234.3 233.4 1116.8 175.6 180.2 157.5 

I 
223.0 218.8 231.1 1104.4 201.6 164.2 156.7 

I 
126.9 147.5 131. 7 I 65.4 127.6 126.6 106.5 

I 
98.1 143.8 120.0 I 42.2 96.6 111. 3 83.4 

I 
108.8 97.5 88.7 1 38.2 106.8 102.3 82.4 

I 
102.6 92.6 76.8 1 33.1 94.8 101.0 76.3 

1 

97.5 87.2 77 .0 I 27.1 80.4 75.7 61.1 

1 

287.8 267.8 239.2 1249.7 260.2 246.9 252.3 

I 
.. -------------------------------------------------------1------------------------------
Mean 150.6 156.3 160.3 I 83.8 143.4 138.3 

.--------------------------------------------------------1------------------------------

Resu 1 ts of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 

analysis 

Main treatment 6.88 14.58 5.05 10.71 

Sub treatment 3.11 6.32 3.05 6.19 

Interact ion A: 9.34 18.95 9.16 18.60 

Interact ion B: 11. 12 23.02 8.89 18.28 

Note: A Two sub means at same level r.1a; n. 

B Two main means at same or different levels sub. 0 

NS Not s ignlficant 



and TS significantly improved kernel yield in that order. Among 

the cvs Gangapuri was significantly superior over K-3 in rabi 

1987 and cultivars 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 fr;~ 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 T
8

. All the herbicide treatments significantly 

improved TDH. The differences in TDM found among the cultivars 

were signif:fcant 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 treatoents 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 whic~re on par with each oth~r in rabi 1987. 

The treatments containing weeds showed significantly lower ~vPI 

and it was lowest in T
8

. All the herbicide treatments 

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

1~ 



T~nle_ T!; Hfect 
- .. 2 

of herbicides and crop weed competition on total dry matter (g m ) of 

diverse groundnut cultivars 

Rabi 1987 - 1 Rabi 1988 

------------------------------1------------------------------
Treatments Harvest 1 Harvest 

------------------------------1------------------------------
K-3 Jl"24 Ganga- ~lean 1 K-3 -Jl-24 Ganga- Mean 

pur; 1 pur; 

---------------------------------------------------------1------------------------------

T . 
1 . Alachlor 

T : 
.2 

Pendimethalin 

T . 
3 . Oxyf 1 uorf en 

T : 
4 

F1uch10ralin 

T . 5 . G 1ypho sate 

T : C weeds 
6 4 

T . 7 . C
3 

weeds 

T : C
3 

+ C
4 

weed~ 
8 

T : Weed free 
9 

512.8 

75.5.9 

679.3 

396.3 

356.3 

229.8 

230.9 

219.8 

859. 1 

1 
492.8 472.9 492.8 1351. 4 444.4 436.4 410.7 

1 
592.7 689.3 679.3 1460.9 537.9 566.2 521.7 

1 
619.4 669.3 656-.0 1431. 9 616.4 542.6 530.3 

I 
402_.9 432.9. 410.7 1322.7 437.4 391.2 383.8 

I 
372.9 442.9 390 _7 1271. 2 361.6 409.4 347.4 

I 
346.3 349.6 308.6 -1284.5 366.4 382.8 344.6 

I 
293.1 -303. C 275 .. 7 ! 263-.0 347.1 356.4 322.2 

I 
279.7 285.3 261.6 1234.5 295.9 319.6 283.1 

I 
829.2 735.9 008.1 1808.1 792.7 7 f,·2. 5 781. 1 

I 
---------------------------------------------------------1------------------------------
Mean 471.1469.9486.8 1380.9466.6460.8 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{O·.OS) S.Ed+ CD{O·.OS) 

analysis 

Main trea t ment 14.88 31. 56 12.90 27.36 

Sub treatment 8.86 NS 6.79 13.78 

I nter act; on A: 26.59 53.94 20.38 41. 35 

In teract ion B: 26.05 53.62 21. 72 44.79 

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

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

NS Not si9nificant 



f 

Table 72: Effect of herbicides and crop weed competition on kernel weight partitioning 

index (KWPI) of diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments Harvest 1 Harvest 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

.. -------------------------:-----------------------------1------------------------------

T : A1ach lor 0.50 0.46 0.48 0.48 0.28 0.49 0.45 0.41 
1 

T : 
Z 

Pendimetha-l in 0.52 0.55 0.52 0.53 0.34 0.49 0.47 0.43 

T • 
3" 

Oxyf1uorfen 0.59 0.56 0.49 0.55 0.32 0.49 0.45 0.42 

T
4
: F1uchloralin 0.44 0.46 0.51 0.47 0.25 0.41 0.47 0.38 

T : G 1ypho sate 0.49 0.36 0.48 0.44 0.18 0.36 0.37 0.30 
5 

T : C
4 

weeds 0.35 0.45 0.39 0.40 0.15 0.41 0.36 0.31 
6 

T : 
1 

C
3 

weeds 0.18 0.48 0.44 0.37 0.14 0.38 0.39 0.30 

T : C
3 

+ C
4 

weeds 0.26 0.49 0.44 0.39 0.13 0.37 0.31 0.27 
8 

T : 
9 

Weed free 0.57 0.54 0.58 0.56 0.44 0.49 0.50 0.48 

: --------------------------------------------------------- ------------------------------
I Hean 0.43 0.48 0.48 0.25 0.43 0.42 

llesults of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 
~ Ina 1 ys is 

~ ~ain treatment 0.025 0.053 0.017 0.035 
l 
;Sub treatment 0.010 0.021 0.008 0.016 

l !nteraction A: 0.031 0.063 0.023 0.047 

r I . 
~ nteract Ion B: 0.039 0.083 0.027 0.056 

! lote: . Two sub means at same level main. " 

S Two main means at same or different levels sub. 

NS Not s ;gnificant 



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 (HI%) 

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 ~~g pendimethalin which were on par with each 

other. The treatments containing weeds showed significantly 

lower HI. All herbicide treatments improved HI. The differences 

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 it was 19west 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 

treatme'nts were significant. 
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Table 71: Effect of herbicides and crop weed competition on harvest index (~) of diverse 

groundnut cultivars 

Rabi 1987.. I Rabi 1988 

------------------------------1------------------------------
Treatments Harvest 1 Harvest 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

.... -----------------------------------------------------1------------------------------

T : Alachlor 
1 

T : Pendimetha 1 in 
2 

T : Oxyfluorfen 
3 

T : Fluchloralin 
4 

T : Glyphosate 
5 

T : Wee d free 
9 

44.7 

44.9 

49.1 

40.7 

46.1 

35.8 

20.6 

28.2 

46.7 

43.1 44.4 

47.8 46.4 

48.5 45.3 

42.1 47.3 

37.8 47.8 

44'.0 38.7 

48.5 42.9 

48.1 43.2 

46.6 49.8 

1 

44·.0 1 30.4 

1 
46.4 1 35.2 

1 

47 •. 6 1 34.2 

1 

43.4 !,29.9 

43.9 !, 23.5 

1 

39.5 ! 20.7 

1 

37 . .3 I 19.5 

1 
39.8 1 17,.0 

1 
47.7,1 42.3 

1 

45.7 42.7 39.6 

44.8 43.8 41.3 

44.1 42.1 40.1 

40.3 44.6 38.3 

38.2 39.4 33.7 

43.8 38.5 34.3 

40.0 41-.0 33.5 

39.5 33.8 30.1 

44.8 45.6 44.2 

... ------------------------------------------------------1------------------------------
Mean 39.7 45.2 45.1 ! 28.1 42.4 41.3 

.... -----------------------------------------------------1------------------------------

Results of statistical 
ana lys is 

S.Ed+ CO{0.05) 

Hain treatment 2.71 5.76 

Sub treatment 1.37 2.76, 

Interaction A: 4.11 8.33 

Interact ion B: 4.51 9.32 

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

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

HS Not significant 

S.Ed+ CO(0.05J 

1. 28 2.73 

0.57 l. 16 

1. 71 3.48 

,2.07 4.29 
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Table 74: Effect of herbicides and crop weed competition on weed index (~) of diverse 

groundnut cu1tivars 

.--------~------------------------------------------------------------------~------------

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
Treatments Harvest 1 Harvest 

----------------~-------------I--------------------------~---
K-3 JL- 24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

puri 1 puri 

... ------------------------------------------------------1------------------------------

T : 
1 

A1ach1or 

T : 
2 

Pendimetha1in 

T : 
3 

Oxyf1uorfen 

T : 
4 

Fluch1ora1in 

T : 
5 

G lypho sate 

T : 
6 

C
4 

weeds 

T : 
7 

C
3 

weeds 

T : C
3 

+ C
4 

weeds 
8 

T : 
9 

\lee d free 

Mea n 

Results of statistical 
ana 1ys i s 

Main treatment 

Sub treatment 

Interaction A: 

Interact ion B: 

42.9 45.3 

15.9 26.5 

17.7 22.4 

60.4 56.1 

59.1 63.8 

79.6 60.6 

88.1 63.2 

84.3 64.9 

0.0 0.0 

49.8 44.7 

Note: A = Two sub means at same level main 

1 
42.7 43.6 1 

1 
12.7 18.4 

17.2 19.1 

43.9 53.5 

42.1 54.9 

62.9 67.7 

64.1 71.8 

66.6 71.9 

0.0 0.0 

39.2 

S.Ed+ CD(0.05) 

1. 94 4.11 

1. 15 2.34 

3.46 7.02 

3.39 6.98 

B Two main means at same or different levels sub. 

NS Not Significant 

68.9 42.7 44.1 51.9 

52.6 32.8 26.6 37.3 

56.9 23.3 32.5 37.6 

71.9 51.3 48.3 57. 1 

81.5 61.0 52.2 64.9 

82.9 54.7 56.4 64.7 

85.1 60.8 56.7 67.5 

88.4 67.0 67.9 74.4 

0.0 0.0 0.0 O.e> 

65.3 43.7 42.7 

S.Ed+ CD(0.05) 

1. 70 3.61 

0.99 2.03 

2.99 6.08 

2.96 6.09 



4.36 HAULM YIELD 

The 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 recorded 

highest haulm yield followed by pendimethalin and oxyfluorfen 

which were on par with each other. The treatments containing 

weeds showed significantly lower haulm yield and it was least in 

T
8

. 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-1 

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 weed 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. 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 

ov~r 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 and crop weed competition on haulm yield 
-2 

(g m ) of 

diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

----------------------------~-I-------------------------------
Treatments Harvest I Harvest 

------------------------------1-------------------------------
K-3 JL-24 Ganga- Mean I K-3 JL- 24 Ganga- Mean 

pur; 1 puri 

---------------------------------------------------------1-------------------------------
T . 

1· Alachlor 

T . 
2· Pendimethalin 

T . 
3· Oxyfluorfen, 

T 4· Fluchloralin 

T . 
5· G1yphosate 

T : 
6 

C
4 

weeds 

T • 
7· C

3 
weeds 

T : C + C
4 

weeds 
8 3 

T : Weed free 
9 

284.0 ,282. C ,263.0 

419.3 309.0 369.3 

349.7 319.3 366.0 

237 . .7 233.7 228.C 

182.3 ,232.7 230.7 

148.0 194.3 214.3 

183.0 151.3 17),.0 

156.3 "144.3 162.3 

458.0 442.7 369.3 

1 
276,.3 !,244.3 241.3 247 . .7 244.4 

I 
36S.9 298,.0 297.7 317.7 304.4 

345.0 283.7 344.3 315,.0 314.3 

233.1 226.0 262.7 216.7 235.1 

218.6 206.7 223.7 247.7 226.0 

185.6 226.3 206.0 235,.0 222.4 

169.1 211. 7 208.0 209.7 209.8 

I 
154.3 I 193.3 179.0 211.3 194.6 

1 

423.3 1 464.0 438.0 401.3 434.4 

I 
---------------------------------------------------------I-----------------------~-------
Hean 269.8 256.6 264.0 : 251.6 266.7 266.9 

---------------------------------------------------------1------------------------"-------

Results of statistical S.Ed+ CO{O.OS) S.Ed+ CO{O.OS) 
analysis 

Main treatment 18.51 39.24 11.58 24.54 

Sub treatment 10.53 NS 4.9S NS 

1 nter act i on A: 31.73 64.36 14.85 30.12 

In teract ion B: 31.95 65.79 18.48 38.30 

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

B Two main means at same or different levels sub. 

HS Hot significant 
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Table 76: Effect of herbicides and crop weed competition on total number of pods plant 

in diverse groundnut cultivars 

Jtabi 1987. I Rabi 1988 

------------------------------1-------------------------------
Treatments Harvest 1 Harvest 

------------------------------1-------------------------------
K-3 JL,.24 Ganga- Mean I K-3 Jl-24 Ganga- Mean 

pur; I pur; 

--------------------~------------------------------------1-------------------------------

T
1
: Alachlor 

T
2

: Pendimethalin 

T3: Oxyfluorfen 

T : Fluch10ralin 
4 

T : Glyphosate 
5 

8.75. 

14.43 

12.,10 

8..40 

9.70. 

3.35 

2.91 

3.00 

17,.,00 

10.70, 7 • .60 

12.80' 12,.03 

11.80 11-.00 

,10.40 8.50 

7 •. 00 8.20 

8.10 6.30 

8.30 4.70 

7 • .50 6.10 

14.60 12 .83 

1 

9.02 1 5.73 11.00 8.20 8.31 

1 

13.09 I 8.,90 '2.20 8.70 9.93 

1 

11.63 1 7.21 13.70 10.13 10.35 

I 
9.,10 I 5.82 9.63 7.AD 7 •. 62 

I 
8.30 I 4.80 7.,35 6.30 6.15 

1 

5.92 1 4.70 8.50 6.70 6.63 

I 
5.30 I 3.45 7.20 5.31 5.32 

I 
5.53 I 3.40 6.-30 5.45 5'.05 

I 
14.81 1 16.02 18.30 14.95 16.42 

I 
.--------------------------------------------------------1-------------------------------
Mean 8.85 10.13 8.58 I 6.67 ,10.47 8.13 

.--------------------------------------------------------1-------------------------------

Kesu lts of statistical S.Ed+ CO{ 0'.05) S.Ed+ CO{G.05) 
analysis 

Ma in trea t men t 0.53 1 .. 12 (1.82 1.74 

Sub trea tment 0.42 0.85 0.42 0.85 

Inter act ion A: ,- 1. 26 2.56 1.26 tiS 

Interact ion B: 1.04 2.14 1.37 tiS 

Note: A = Two sub means at s,ame level wain. 

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

HS riot significant 
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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 in' rabi 1987 and 1988 (Table 77). The weed free 

treatment showed 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. ev. 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 rabi 1987 and 1988 (Table 78). The weed free 

treatment produced highest filled pods percentage followed by 

pendimethalin and oxyfluorfen. The treatments containing weeds 

showed significantly lower percentage of filled pods and it was 

least in T
8

. All the herbicide treatments significantly improved 

the ,percentage of filled pods. The differences among the 

cultivars were significant. Cvs. JL-24 and Gangapuri were 
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Table 77~ Effect of herbicides and crop weed competition on total number of matur~ pods 

-1 
plant in diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 
_~ ___________________________ wl _______________________ -------

Treatments Harvest I Harvest 

------------------------------I---------------------~--------
K-3 JL-2t Ganga- Mean I K-3 JL~24 Ganga- Mean 

pur; I pur; 

-------------------~-------------------------------------1------------------------------

T : Alachlor 
1 

T
2

: Pendimethal;n 

T : Oxyfluorfen 
3 

T : Fluchloralin 
4 

T : G lypho sate 
5 

T • C
3 

weeds 7 . 

T : W.eed free 
9 

5.66 

11. 24 

9.,10 

.5.20 

6.-30 

2.30 

1. 43 

1.80 

13"50 

8.60 5,;50 

9.90 9.80 

10.50 8.90 

7.60 6'.00 

5.50 6.20 

6.60 4.20 

6.JO 3.50 

6.40 4.00 

,12.60 10.30 

1 

6.62 1 4.60 8.50 5.35 6.15 

I 
10.31 I 7.]0 9.20 6.20 7.:70 

I 
9.50 I 5.10 11.20 7.81 8.03 

I 
6.27 I 4.00 7.30 4.95 5.41 

I 
6.00 I 3.60 6.40 4.20 4.73 

I 
4.37 .1 3.10 7,,20 4.64 4.9B 

I 
3.7~ 2.23 5.60 3.41 3.74 

4·.07 2.00 5'.00 3.90 3.63 

12.131 13.00 15.10 12.20 13.43 

I 
---------------------------------------------------------1------------------------------
Mean 6.28 8.22 6.51 1 5.04 8.39 5.90 

-------------~-------------------------------------------1------------------------------

Results of statistical 
ana lys i s 

'Main treatment 

Sub trea tment 

Interaction A: 

Interaction B: 

S.Ed+ CO{0·.05) 

0.5.2 1.09 

0.3i ,0.74 

1.09 .2.23 

0.97 1.98 

Note: A Two sub means at same level main. 

B Two main means at same or different levels sub. 

NS z Not significant 

S~Ed+ CO(0'.05) 

0.64 1.35 

0.34 ,0.69 

1. 02 NS 

1.08 NS 
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Table 7a: Effect of herbicides and crop weed competition on filled pods percentage in 

diverse groundnut cultivars 

Rabi 1987.. I Il.abi 1988 

------------------------------1------------------------------
Treatments Harvest 1 Harvest 

------------------------------I--------~-·------------ -------
K-3 JL-24 Ganga- Mean ~ K-3 JL-24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------1------------------------------

T : Alachlor 
1 

T : Pendimethalin 
.2 

T : Oxyf 1 uorf en 
3 

T
4

: Fluch10ralin 

T : Glyphosate 
5 

T : Weed free 
9 

64.6 

n.E 

61.8 

64.8 

61.0 

62.7 

60.0 

79.5 

80.3 73 .• 6 

8,.,0 81.7 

86.0 81-.0 

73 .. 2 70.5 

76..2 75 .• 6 

76..0 66.6 

7&.0 68'.0 

75.0 65.5 

86.3 83.2 

1 

12..8 1 74.9 77. .. 9 77 .. 3 76 .• 7 

1 

80 •. 2 1 80·.0 79:.0 81.3 80.1 

I 
81. 1 1 76-.8 81.8 81.3 79.9 ....... 

1 

68.5 172.1 76.0 73.l 73 .. 8 

I 
72.2 1 12..0 76,.0 69.6 72.5 

1 

67.9 1 65.5 75 .• 1 67· . .0 69.2 

1 

68.9 1 63.7 73.7 67.1 68.2 

1 
66.8 1 58.8 72.3 68.2 66.4 

1 

83.0 1 81.3 82.3 82.8 82.1 

I 
---------------------------------------------------------1------------------------------
Mean 67.6 78.9 73.9 I 71.7 77.2 74.2 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{O.05) S.Ed+ CD{ 0·. OS) 
analysis 

11a in treatment 2.42 5.14 2.07 4.38 

Sub treatment 1.3 9 2.83 0.95 1. 93 

Interaction A: 4.19 NS 2.88 5.79. 

In teract ion B: 4.19 NS 3.35 6.94 

Note: 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 r.bi 1988 only. 

4.40 \ NUMBER OF SEEDS PLANT-1 

The differences in seed number per plant found in 

diverse 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 significantly lower seed number and it was lowest in T
8

. 

All the herbicide treatments T2 , T3 , T1 , T4 and TS significantly 

improved seed number in that order. Among the cultivars 

Gangapuri and JL-24 were significantly superior over K-3. The 

interact·ions 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 dU'e 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 peg number and were on par with each other. 

All the herbicide treatments T2 , T3 , T
1

, T4 and TS significantly 

improved peg number in that order. The differences among the 

cultivars were significant. Cv. K-3 was significantly superior 

184 
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Table 79: 
-1 

Effect of herbicides and crop weed competition on number of seeds plant 

diverse groundnut cu1tivars 

Rabi 1987 I Rabi 1988 

in 

~-----------------------------I------------------------------
Treatments Harvest "1 Harvest 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean I K-3 JL~24 Ganga- Mean 

purl 1 purl 

---------------------------------------------------------1------------------------------

T . Alachlor 
l' 

T : Pendlmethalin 
,2 

T : Oxyfluorfen 
3 

T : Fluchloralin 
4 

T : G lypho sate 
5 

T : Weed free 
9 

9.2 

13.3 

13. 1 

7.2. 

7 •. 3 

4.4 

2.8 

3.1 

15.4 

10.3 11.6 

13.2 16.4 

13.7 14.9 

9.8 ·10.9 

6.9 11.8 

8.3 8.0 

8.2 7.9 

7.8 7.7 . 

"6.9 18.6 

1 

10.4 1 5.3 n.o '10.9 9.1 

1 

14.3 1 7.7 12.9 13.5 11.4 

I 
13,9 1 6.9 15. 1 12. 1 11.4 

1 

9.3 1 4.4 9.8 9.8 8·.0 

1 

8.7 1 3.3 7.8 9.6 6.9 

1 

6.9 2.9 8.2 9.0 6.7 

6.3 2.6 8.1 8.3 6.3 

6.2 2.3 6.5 6.9 5.2 

1 

16.9 1 14.3 16.8 18.0 16.4 

1 

---------------------------------------------------------1------------------------------
flean 8.4 10.6 12.0 1 5.5 10.7 10.9 

.. -------------------------------------------------------1------------------------------

Results of statistical 
analysis 

Main treatment 

Sub trea tment· 

Interaction A: 

In teract ion B: 

.-

S.Ed+ CD{O~05) 

0.49 '·.03 

O. '7 0.34 

0.51 1.03 

0.75 1.56 

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

B Two main means at same or different levels sub. 

NS Not Significant 

S.Ed+ CD{O.05) 

0.30 0.62 

0.21 0.42 

0 .. 62 1. 25 

0.55 l. 12 



Table 60: Effect of herbicides and crop weed competition on total number of pegs 

in diverse groundnut cultivars 

Rabi 1987. I Rabi 1988 

-1 
plant 

------------------------------1------------------------------
T reatrnen ts Harvest 1 Harvest 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

---------------------------------------------------------l------------------------------

T . Alachlor 
l' 

T : Pendimethal;n 
,2 

T : Oxyf luorfen 
3 

T
4

: Fluch10ralin 

T : G1yphosate 
5 

T : Weed free 
9 

26.8 

39.2 

28.1 

14.8 

18.3 

9.8 

8.3 

9.6 

42.0 

16.8 14.3 

20.1 21.6 

19.6 16.6 

18·.0 14. 1 

13-.0 15.3 

'2.0 11.8 

10.2 ·10.7 

9.9 11.6 

24. ;; 21, :1 

1 

19.3 1 18.0 17 .5 16.3 17.3 

1 

26.9 1 26.6 28. 1 19.0 24.6 

1 

21.4 1 19.6 21.7 16.8 19.4 

1 

15.6 I 16.2 15. 1 ~2.8 14.7 

1 
15.5 1 ,12. 1 10.2 14.2 12.2 

1 

11. 2 I ·10'.0 12.6 12. 1 11.6 

I 
9.7 1 8.5 12·.0 13.2 11.2 

I 
10.3 1 9.2 12.4 13.2 11.6 

1 

29.2 1 46.0 '30.0 33.0 36.3 

1 

---------------------------------------------------------1------------------------------
Nea n 21. 9 15.9 15.3 I 18.5 17.7 16.7 

---------------------------------------------------------1------------------------------

Results of statistical 
analysis 

S.Ed+ CD{O'.05) 

Main treatment 0.45 0.96 

Sub treatment 0.79 1.62 

Interaction A: 2.39 4.85 

In teract ion B: 1.52 3,.09. 

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

B Two main means at same or different levels sub. 

HS Hot significant 

S.Ed+ CD{O·.OS) 

1.32 2.79 

0.79 1.60 

2.37 4.81 

2.31 4.76 



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 

treqtments 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 1986 (Table 82). The weed free treatment showed highest 

kernel weight followed by oxyfluorfen and peridimethalin. The 

treatments containing weeds showed significantly lower kernel 

weight. All the herbicide treatments significantly i~proved 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 

Rabi 1987. 1 Rabi 1988 

------------------------------1------------------------------
Treatments Harvest ··1· Harvest 

---------------------------~--I------------------------------
K-3 JL~24 Ganga- Mean 1 K-3 JL~24 Ganga- Mean 

puri 1 puri 

------~--------------------------------------------------I--------------------~---------

T : A1ach10r 
1 

T
2

: Pendimethalin 

T : Oxyfluorfen 
3 

T
4

: Fluchloralin 

T 5: G lypho sate 

T : Weed free 
9 

75.1 

76.5 

]6..3 

76.1 

n.o 

73.2 

74.0 

73.2 

77.9 

73.0 73.1 

73.5 
,..~ 

74.6 72.2 

75.0 72.0 

70.1 67.8 

71.5 72.0 

72.2 71.2 

72.0 71.1 

74.5 73.0 

1 

73.7·f 72.0 72.5 72.1 72.2 

1 
74.4 1 71.6 n.o 72.6 72; 4 

I 
74.4 1 70.6 74·.0 72-.0 72.2 

1 

74.4 1 67.6 72.2 72.0 70.6 

1 

69.9 1 66.2 70.1 69·.0 68.4 

I 
72.2 I 65.0 66.6 69.5 67.0 

I 
72.5 I 64.7 68.0 69.2 67.3 

1 
72.1 1 68.3 68.6 70.0 68.9 

I 
75.1 I 72.6 73..4 73.0 73.0 

1 

---------------------------------------------------------1------------------------------
Mean 74.9 72.9 71.7 168.7 70.9 71.0 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{ 0·. 05) S.Ed+ CD{O.OS) 

analysis 

Main tre a t men t L03 2. 19 1. 29 2.74 

Sub treatment 0.66 1.37 0.·70 1. 42 

I nter act i on A: 2·.03 NS 2.11 NS 

In teract ion B: 1.87 , NS 2.19 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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Table 82: Effect of herbicides and crop weed competition on lOO ~ernel weight (g) of 

diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------~---~--~----------I~-----------------------------
Treatments Harvest 1 Harvest 

------------------------------1------------------------------
K-3 JL-24 Ganga-- Mean 1 K-3 J!..,.24 Ganga- Mean 

puri 1 puri 

----~----------------------------------------------------1------------------------------

T : Alachlor 
1 

T : Pendimethalin ,2 

T3: Oxyfluorfen 

T : F1uchloralin 
4 

T : Glyphosate 
S 

T7: C
3 

weeds 

T : Weed free 
9 

56.7 

58.5 

57.7 

SO.5 

48.7 

40.5 

38.4 

37.0 

61.1 

45'.0 39.8 

47 .. 9 43.1 

49.2 44.2 

39.2 40.6 

43.0 36.9 

39.8 36.9 

37.7 35.2 

38.1 34.3 

S1.1 46.7 

1 

47.2 1 44.1 40.0 36.8 40.3 

I 
49.8 1 46.2 41-.0 40.4 42.5 

1 

50.4 1 47.1 40.2 41.1 42.S 

1 

43.4 1 44.2 39.1 38.4 40,6 

1 

42.9 1 38.6 37'.D 34.7 36.8 

1 

39.1 1 38.7 38.9 34.2 37.3 

1 

37.1137.6 32.6 33.3 34.5 

1 

36.5 1 36.5 36.9 32 .8 3S.4 

1 

52.9 1 52.5 46.6 44.4 47,S 

1 

---------------------------------------------------------1------------------------------
I'lean 49.9 43.4 39.7 1 42.8 39.1 37,3 

---------------------------------------------------------1------------------------------

Results of statistical S.Ed+ CD{O,.OS) S.Ed+ CD{O.OS) 

analysis 

~la i n trea t men t 1.17 2.48 1. 57 3.S4 

Sub treatment 0.71 1. 44 0,49 0.99 

Interaction A: 2.13 4.32 1. 46 2.96 

Interact ion B: 2.06 4.24 2.50 5.23 

Note: A ~ Two s~b means at same level main. 

B Two main means at same or different levels sub. 

NS Not significant 



4.44 OIL PERCENTAGE 

The differences in oil percentage of diverse grQundnut 

cultivars at hqrvest 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 T
l

, T
3

, T4 

and T2 improved oil percentage in that order except glyphosate 

CT
S
)' The ~ifferences 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 ·CTable 84). The weed free treatment possessed 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 T
8

. 

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: Eff.ect of herbicides and crop ... eed cOlllpetition on oil percentage of diverse 

groundnut cultivars ' 

Rabi 1987 _ I Rabi 1988 

------------------------------1------------------------------
Treatments Harvest 1 Harvest 

------------------------------1------------------------------
K-3 JL~24 Ganga- Mean 1 K-3 JL~24 Ganga- Mean 

puri 1 puri 

---------------------------------------------------------I ------------------------------

T : A1ach1or 
1 

T : Pendimethalin 
.2 

T : Oxyf1uorfen 
3 

T . F1uch1ora lin 4 . 

T : G1yphosate 
5 

T7: C
3 

weeds 

T : Weed free 
9 

49.1 

47.0 

48,,5 

47 • .8 

46.5 

46.5 

47.0 

47.1 

49.8 

48.3 46.5 

47 •. 0 

48.0 47 .. 0 

45.5 46.8 

44.0 42.9 

44.8 46.0 

44.5 45.0 

45.1 45.3 

48.2 47.2 

I 
48'.0 I 48.0 47.,0 46.4 47.1 

I 
46.3 1 46.2 45.0 45.2 45.5 

1 

47.8 1 47.8 47.2 46.6 47.2 

I 
46.7 I 46.6 45.8 46.1 46.2 

1 

44.5 1 46.3 45.0 44.5 45.3 

I 
45.8 I 45.0 44.5 45.0 44.8 

1 
45.5 I 44.5 44,2 44.2 44.3 

1 

45.8 1 45.0 44.1 44.0 44.4 

I 
48.4 I 49.6 48.1 47.0 48.2 

1 

---------------------------------------------------------1------------------------------
flean 47.7 46.2 45.7 146.6 45.7 45.4 

---------------------------------------------------------1------------------------------

Results of statistical 
analysis 

S .Ed+ CD{ 0·.05) 

Main treatment l. 11 2.35 

Sub treatment 0.1i2 1.27 

Interaction A: l. 87 NS 

In teract ion B: l. 90 NS 

~ote: A • Two sub means at same level main. 

B Two main means at same or different levels sub. 

~S Not Significant 

S.Ed+ CD{0~05) 

0.81 l. 69 

0.37 0.74 

l. 10 NS 

1.29 tiS 



Table 84: Effect of herbicides and crop weed competition on protein percentage of 

diverse groundnut cultivars 

Rabi 1987 Rabi 1988 

Treatments Harvest Harvest 

K-3 JL-24 Ganga- Mean K-3 JL-24 Ganga- Mean 
puri pur; 

T : 
1 

Alachlor 29.1 29.3 29.8 29.4 26.8 28.8 30.3 28.6 

r : 
2 

Pendimetha 1 i n 28.2 29.6 30.8 29.5 26.5 28.0 29.2 27.9 

T . 
f 

Oxyfluorfen 27.9 28.3 30.9 29.0 26.0 27.0 30.6 27.9 

T
4
: Fluch lora 1 in 27.9 27.9 29.2 28.3 25.7 28. 1 29.1 27.6 

T • 5 . Glyphosate 24.9 26.2 27.0 26.0 24.5 27.2 23.6 25.1 

T : C
4 6 

weeds 24.1 26.9 28.2 26.4 23.2 25. 1 28.6 25.6 

T • 
7' 

C
3 

weeds 24.4 26.8 29.2 26.8 22.1 24.6 27.8 24.8 

T • .. C t C weeds 22.6 26.6 28.3 25.8 21.8 23.8 27.3 24.3 
B 3 4 

T : Wee d free 29.8 30.6 32.6 31.0 29.3 30.4 32.8 30.8 

I 
9 

I .. --------------------~----------------------------------1------------------------------
Mea n 26.5 28.0 29.6 1 25. 1 27.0 28.8 

.--------------------------------------------------------1------------------------------

Resu 1 ts of statistical S.Ed+ CD(0.05) S.Ed+ CD(0.05) 
analysis 

Main trea t men t 0.87 1. 85 1. 18 2.49 

• Sub trea tment 0.47 0.96 0.61 1. 25 

linter act i on A: 1. 42 NS 1.84 NS 

I . 
I Interact 10n B: 1. 48 NS 1. 97 NS 

I I .,t, A = Two sub means at same level main. 

B Two main means at same or different levels sUb. 

NS Not significant 



4.46 NITROGEN UPTAKE BY GROUNDNUT CUr.TIVARS 

The differences in N uptake of diverse groundnut 

cultivars on 70 DAS due to the treatments were significant in 

rabi 1987 ·and 1988 (Table 85). The weed free treatment showed 

significantly highest N uptake foll~wed by pend~ethalin and 

oxyfluorfen which were on par with each other. The treatments 

containing weeds showed significantly lower N uptake. The 

herbicide treatments T
2

, T
3

, T1 and T4 significantly improved N 

uptake in that order except glyphosate which showed lower values. 

The differences among the culti vars 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 uptake. The treatments containing weeds 

showed significantly lower P uptake. The herbicide treatments 

TZ' T
3

, T1 , T4 and Ts significantly improved P uptake in that. 

order except glyphosate in rabi 1988. The differences among the 

'. . 
cultivars were significant. 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: 
-1 

Effect of herbicides and crop .weed competition on nitrogen uptake (kg ha ) of 

Rabi 1987 Rabi 1988 

------------------------------I----------~-------------------
Treatments 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean 1 K-3 JL-24 Ganga- Mean 

pur; 1 pur; 

---------------------------------------------------------1------------------------------

T : A1ach1or 
1 

T : Pendimetha)in 
2 

T : Dxyf1uorfen 
3 

T : F1uch1ora1in 
4 

T : G 1ypho sate 
5 

T : Weed free 
9 

74.2 

96.5 

96.6 

78.7 

50.9 

73.7 

47.1 

63.2 

116.4 

95.3 

94.9 

101. 3 

85.5 

65.3 

63.8 

46.1 

50.3 

146.6 

1 

95.2 88.2 1 61. 6 

1 
133.5 108.3 I 76.0 

1 

106.8~ . 101.6 1 72.6 ,_-
1 

81.7 81. 9 1 56.8 

1 

70.4 62.2 I 41.1 

I 
68.4 68.6 I 56.5 

1 

48.9 47.4 1 43.9 

1 

47.4 53.6 I 44.4 

1 
141.B 134.9 1 95.2 

1 

58.7 56.0 58.8 

63.3 69.3 69.5 

73.9 66.4 70.9 

57.3 53.2 55.8 

46.6 26.5 38.0 

52.7 44.7 51.3 

33.5 40.7 39.4 

46.2 46.0 45.5 

113.9 106.6 105.2 

---------------------------------------------------------1------------------------------
Mean 77.5 83.2 88.2 I 60.9 60.7 56.6 

---------------------------------------------------------1------------------------------

Results of statistical 
ana 11Si s 

Main treatment 

Sub treatment 

Interaction A: 

In teract ion B: 

S.Ed+ CD(O.OS) 

4.17 5.84 

2.04 ... 15 

6.1312.44 

6.87 14.21 

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

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CD(O.OS) 

1. 64 3.47 

0.92 1.87 

2.77 5.61 

2.81 5.79 



Table 86: Effect of herbicides and crop weed competition on phosphorus uptake (kg ha-
1

) 

of diverse groundnut cultivars 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
T rea tmen ts 70 DAS 1 70 DAS 

------------------------------1------------------------------
K-3 JL-24 Ganga- Mean I K-3 JL-24 Ganga- Mean 

pur; I pur; 

.. -------------------------------------------------------1------------------------------

T: Alachlor 
1 

T: Pendimethalin 
2 

T : Oxyfluorfen 
3 

T : Fluch10ralin 
4 

T : Glyphosate 
5 

T ; C weed s 
6 4 

T : C + C weed s 
8 3 4 

T : I/eed free 
9 

6.84 

9.45 

8.71 

7.60 

4.01 

6.37 

4.10 

5.06 

10.50 

9.01 

10.57 

9.28 

8.41 

5.95 

6.37 

4.44 

4.21 

13.52 

I 
9.86 8.57 I 5.85 

I 
11.86 10.63 I 6.56 

I 
10.69 ~ 9.56 I 7.29 

1 

7.09 7.70 I 5.81 

I' 
6.87 5.61 1 3.61 

I 
5.88 6.21 1 5.18 

1 

4.22 4.25 1 4.51 

1 

4.19 4.49 1 3.81 

1 

12.97 12.33 1 9.24 

1 

6.42 5.44 5.90 

6.99 6.95 6.83 

7.52 7.24 7.35 

6.04 4.54 5.46 

4.65 2.97 3.74 

5.54 4.29 5.01 

3.49 3.72 3.91 

4.09 4.16 4.02 

11.00 10.53 10.26 

.-------------------------------------------~-----------1------------------------------
Mean 6.96 7.97 8.18 1 5.76 6.19 5.54 

.--------------------------------------------------------1------------------------------

Results of statistical 
analysis 

Main treatment 

Sub treatment 

Inter act i on A: 

Interact ion 8: 

Mote: A = Two sub means at same level main 

S.Ed+ CO(0.05) 

0.39 0.84 

0.18 0.37 

0.55 1.11 

0.64 1. 33 

B Two main means at same or different levels sub. 

NS Not significant 

S.Ed+ CO(0.05) 

0.19 0.39 

0.10 0.21 

0.30 0.62 

0.32 0.66 

( 

\~~5 



4.48 POTASSIUM UPTAKE BY GROUNDNUT CULTIVARS 

The differences in K uptake of diverse groundnut 

cultivars on 70 DAS due to the treatments were significant in 

rabi 1987" and 1988 (Table 87). The weed free treatment showed 

significantly highest K uptake followed by Rendimetha~in and 

oxyfluorfen. The treatments containing weeds showed significantly . \ 

lower K uptake. The herbicide treatments T
2

, T
3

, Tl and T4 

significantly improved K uptake in that order. With glyphosate 

treatment lowest K uptake was no.ticed. Th~ differences among the 

cultivars were sign'ificant. Cvs. JL-24 and Gangapuri were 

significantly superior over K-3. The interactions among the 

cultivars and treatments were significant. 

4.49 LEAF.PROTEIN CONTENT (%) 

The differences 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 containing 

weeds showed lower leaf protein content. All the herbicide 

treatments except glyphosate showed higher values of leaf protein 

and it was higher with pendimethalin and oxyfluorfen than T
8

. 

Among the Cvs. higher leaf protein content was found in K-3 than 

Gangapuri and JL-24. 
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Table 87: Effect of herbicides and crop weed competition on potassium uptake (kg ha-
1

) 

of diverse groundnut cu1tivars . 
_e ____________________________________________ ~ _______ __________________________________ _ 

Rabi 1987 I Rabi 1988 

------------------------------1------------------------------
-T rea tmen,ts 70 DAS 1 70 DAS 

------------------------------I---~--------------------------
K-3 JL - 24 Ganga- Mean 1 K - 3 JL - 24 Ganga'- Mean 

puri 1 pur; 

.. --------------~------~---------------------~-----------1------------------------------

T : A1ach10r 
1 

T : Pendimetha1in 
2 

T : Oxyf1uorfen 
3 

T : F1uch lora 1 in 
4 

T : G 1ypho sate 
5 

9: Weed free 

51.9 

67.5 

65.0 

48.1 

28.2 

47.7 

35.1 

48.9 

85.4 

67.6 

79.9 

69.4 

59.2 

44.3 

59.5 

42.6 

37.7 

115.1 

1 

63.3 60.9 I 40.2 47.5 45.6 44.4 

I 
85.6 77 .7 1 55.2 54.1 53.4 54.2 

1 

70.2_ - 68.2 I 44.6 53.8 52.1 50.2 

1 

60.0 55.8, 1 38,8 40.9 43.1 40.9 

I 
53.3 41.9 1 24. 1 36.7 25.3 28.7 

1 

48,S 51. 9 1 40.2 41.7 44.0 41.9 

1 

37.5 38.4 1 35.4 32.9 35.5 34.6 

1 

33.9 40.2 1 34.9 39.0 36.1 36.7 

1 

98.2 99.6 1 69.1 83.5 82.7 78.4 

1 

.-----------------------------------~-----------~-------j------------------------------
ean 53.1 63.9 61.2 1 42.5 47.8 46.4 

.-------------------------------------------------------I ------------------------------

esults of statistical S.Ed+ CO(O.05) S.Ed+ CO(O.05) 
na 1ys; s 

lin treatment 3.21 6.80 1. 4 1 2.98 

/b treatment 1. 39 2.83 0.71 1. 45 

Iter act i on A: 4.18 8.48 2. 14 4.34 

Iteract ion B: 5.14 10.65 2.34 4.83 

,te: 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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4.50 SINK SIZE (g KERNEL m -2 LEAF; kg KERNEL kg -1 LEAF AND kg 

KERNEL kg~l 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). -2 Lower sink size in terms of g kernel m 

-1 
leaf and kg kernel kg 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 T
8

. All- the herbic.:j.de· ~treatments improved sink size 

interms -2 of g kernel m leaf, 
-1 

kg kernel kg leaf and kg kernel 

-1 kg leaf protein and sink size improved to a greater extent with 

oxyfluorfen and pendimethalin. Among the Cvs. higher sink size 

was found in Gangapuri arid JL-24 than K-3. 

4.51 REDUCED VEGETATIVE GROWTH (PER CENT REDUCTION IN LA! 

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 LAI. All the 

herbicide treatments except glyphosate showed less reduction in 

LAI and reduction in LAI was least with pendioethalin followed by 

oxyfluorfen. 
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Ie 89: Effect of herbicides anCd crop weed competition reduced vegetative growth (per cent 

reduction in LAI over T
9

) and reduced reproductive growth (per cent reduction in matured 

pods over T
9

) in diverse groundnut cu1tivars 
, .... ---- --.:;. -:=~;. - - -..; -:..- - - - - - - - - - - - - - - - - - - - - - - - _"_ - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - --

Reduced vegetative growth 
(%) 

Reduced reproductive 
growth (%) 

t· .-----------------------------------------------------------------------------------------

30 
OAS 

23.0 

32.3 

22.9 

18.0 

50.5 

39.5 

40.9 

40.5 

0.0 

30.7 

26.0 

32.5 

Rabi 1987 

50 
DAS 

21.8 

19.5 

10.8 

28.9 

45.1 

39.1 

45.5 

42.0 

0.0 

28.5 

26.4 

29.3 

70 

DAS 

18. 1 

3.8 

10.0 

27.3 

36.9 

34.0 

49.9 

44.3 

0.0 

23.7 

25.8 

25.3 

90 
DAS 

41.0 

19.9 

29.7 

40.2 

51.4 

48.3 

59.3 

60.4 

0.0 

44.0 

40.7 

32.0 

30 
DAS 

30.4 

28.2 

34.8 

32.2 

25.0 

39.4 

34.1 

23.0 

0.0 

26.6 

31.6 

24.2 

Rabi 1988 

50 70 

DAS DAS 

36.1 29.3 

31.6 15.6 

24.0 17.6 

44.0 33.9 

42.5 51.7 

44.8 37. 7 

46.1 50.2 

52.0 42.4 

0.0 0.0 

30.5 28.3 

40.5 32.4 

35.9 32.0 

90 

DAS 

37.3 

23.8 

29.2 

39.9 

51.6 

46.9 

52.4 

48.8 

0.0 

31.8 

37.4 

40.8 

Rabi 1987 Rabi 1988 

Harvest Harvest 

45. 1 54.8 

14.3 43.0 

20.9 40.8 

47.6 60.1 

49.8 65.1 

63.2 63.5 

68.5 72.6 

65.7 73.1 

0.0 0.0 

53.5 61.2 

34.7 44.4 

36.9 51.9 



4.52 REDUCED REPRODUCTIVE GROWTH (PER CENT REDUCTION IN 

The differences in per cent reduction in number of 

matured pods of diverse groundnut cultivars at harvest due to the 

treatments 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 les·ser with pendimethalin an.d ·oxyfluor.fen than T
8

. Cv. K-3 

showed greater reduction in number of matured pods than JL-24 and 

Gangapuri in both the years. 

4.53 CORRELATION STUDIES 

Simple 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 CTable 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, pod yield, number of matured pods, haulm -
yield and TDM showed a very high (r=)O.9) correlation with kernel 

yield in both the years. 



Table 90: Correlation coefficient values 

.'._ ... _~. -- ._, .... _._-- -_-- --_':':"--"-' .. -.-.=-.::--.-.----..... -.-.. -.-.----~.:::.--------- .. ---.. -------.. ----~--

Kernel yield 

1. Pod yield 

2 Shelling percentage 

3 100 kernel weight 

4. NUlliber of lllatured pods 

5 Filled pods percentage 

6 Harvest index 

7. Haulm yield 

8 Total dry matter (Harvest) 

9. Weed dry matter at 30 DAS 

10 \Jeed dry matter at 50 DAS 

11. Weed dry matter at 70 DAS 

12. \Jeed dry matter at 90 DAS 

... ,- - . .. . .. - ......... . . 

r' values 
Rabi 1987 

0.98** 

0.51** 

0.75** 

0 94** 

0.77** 

0.64** 

0.95** 

0.98** 

-0.56** 

-0.85** 

-0 89** 

-0.91** 

. .. -. - _. 

** Significant at 1% and 5% level 

f r ' values 
Rabi 1988 

0.99** 

0.79** 

0.53** 

0.92** 

0.83** 

0.77** 

0.89** 

0.98** 

- 0.62** 

-0.81** 

-0.84** 

-0.90** 

-, ... - ... -_-.-_ - ... 
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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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DISCUSSION 



CHAPTER. V 

DISCUSSION AND CONCLUSIONS 

Groundnut is very suceptible to weed competition during 

both 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 C
4 

and nine C
3 

pathway 

(Plate 1 and 2). C4 weeds domi:nated during early stages of crop 

growth and at pod f111ing stage C
3

. C4 weeds, Cyperus rotundus, 

Dactyloctenium aegyptium, Digitaria sanguinalis, Cynodon dactylon 

and C
3 

weeds, Ocimum canUm, Lagasca mollis and Parthenium 

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 seaso~ long weed 

control and effectively checked most dominant C
3 

and C
4 

weeds. 

Fluchloralin, alachlor and glyphosate were less effective in 

controlling C
3 

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. Pendimethalin checked grasses and broad leaved weeds 

bu.t it could not control Cyperus rotundus (Thomson, 1979). 

Pendimethalin is known to inhibit photosynthesis, oxidative 

phosphorylation, protein, nucl~ic acid and lipid synthesis 
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(Noreland 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 photo,system II electron transport and causes protei.n . .. . ". 

damage (Kunert et al., 1985). The selectivity 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 

weed densities with the use of herbicides like alachlor (Joshi, 

1987; Lunsford et al., 1987), pendimethalin (Brecke and Teem, 

1983; Yadav et al., 1'983 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). 

~Iurthy (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 lliatter (TWDM) increased upto 110 DAS in weedy controls. 

All the herbicides reduce_do nlIm at all the stages of crop growth 

and lower TWDM was found with pendimethalin and oxyfluorfen. Use 

of fluchl-oralin, glyphos'ate and alachlor led to more C
3 

weed DM 

indicating their less efficiency in controlling C
3 

weeds. 

wllereas, pendimethalin and oxyfluorfen produced lower C
3 

weed DH. 

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 these 

cvs. during early 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 

(61.7 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 C
3 

and C
4 

weeds efficiently and thu~, allowed the crop to grow more 

vigorously resulting in higher yields. Patro et al. (1981) and 

Prasad et al. (1987) reported that fluchlo~alin was less 

ef~ective 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 domina~t C
3 

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~_ate (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 

maintenance of high RGR is important for competitive ability and 
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majority of weeds had higher RGR values th~n the crop. The mean 

-1 -1 
RGR for weeds (C

3 
and C

4
) on 50 DAS was 0.080 g g d and it was 

-1 -1 0.067 g g d- for crop with weed·competition indicating higher 

competitive ability of \.,reeds. 
J 

Calculated LA1 of weeds was highest in weedy controls 

which in turn affected crop LAI. Herbicide treatments reduced 

weed LAI and it was lowest with pendimethalin followed by 

oxyfluorfen. Weed LA1 was more in K-3 plots than in Gangapuri 

and JL-24 indicating susceptibility of K-3 to weed competition. 

In the present study it is seen that some weeds compete 

exclusively for nitrogen and others for phophorus and potassium. 

Among the competing C
4 

weeds the per cent NPK found was highest 

in Amaranthus viridis (3.35, 0.54 and 3.43) and in C
3 

weeds per 

cent N was highest 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 

uptake 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 uptake by weeds was more in K-3 plots. 

Negative correlation between N uptake of weeds and ground.nut crop. 

was reported by Setty and Hosmani (1977). Cvs. JL-24 and 
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Gangapuri appeared to have utilized fixed N and were relatively 

free from competition for this nutrient than K-3. 

C
4 

weeds had higher rates of 14C02 assimilation than C
3

. 

14CO assimilation 
2 

was highest in C
4 

weeds like Dactyloctenium 

aegyptium (197.9 -1 -1 cpm g leaf DM hr ) followed by Digitaria 

sanguinalis (144.7 -1 -1 C
3 weeds cpm g leaf DM hr ). Among CO 2 

assimilation was more with Parthenium hysterophorus (65.52 cpm 

-1 -1 Lagasca mollis (47.60 cpm -1 -1 
g leaf DM hr ) g leaf DM hr ). 

Chen et aL (1970); Patterson angrFlint (1983) and Patterson 
,7" 

(1985) also reported high rates of photosynthesis in C
4 

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 treatments 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 

~ngles and leaf area affect competition for light. Grime (1979) 
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indicated that competitive plants achieve greater plant height 

when weed competition sets in. Shoot competrtion, that is plant 

height increased in weedy controls 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). 'Saini and Tripathi (1974) and 

Hamada (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 nodule 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). 

of dry matter produced is an indication of ~ The amount 

overal~tilization 
~ 

of resources and better light interception. 

C~amblee et al •. (1982) indicated that the early vegetative and 

reproductive stages in groundnut are very sensitive to weed 
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210 
competition. Total dry matter (TDM) 6f all the cultivars 

increased with age and the inc-rease in TDM was linear tip~o 90 

DAS (Fig.4). Sastry et ale - (1980); also reported progressive 

increase in TDM upto harvest. The differences between treatments 

upto 30_ D~S were less and it gradually increased with age: 

indicating the magnitude of competition. Chamblee et ale (1982), 

Yadav et ale (1984) and Hamada (1988) reported that the critical 

period in' groundnut is 4 - 8 weeks after sowing. TDM was 

highest in weed free and herbicide treatments and it signifi-

cantly decreased in weedy contro~_s at all growth stages. Wells 

and Walker (1983) and Singh et ale (1987) also reported decrease 

in dry matter with- weed competition. The per certt reduction in 

TDM at maturity was less in cvs. Gangapuri and JL-24 in weedy 

con~rols than K~3. TDM at maturity was highly correlated with 

kernel yield (Table 90). Pitelli et -ale (1983) and Kondap et ale 

(1989) also reported cultivaral differences in dry matter with 

weed competition. 

TDH 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 (> 18.0oC and < 12.00 C) and before pegging (> 

° and < 12.5 C), _:!-]1_ rabi 1987 and 1988 respectively which 

affected crop growth and development. Temperatur~ plays an 

important role in groundnut growth and development, the optimum 

growth occurs at 27°C and minimum growth at <20 0 C (Ketring, 



1984) . Cox (1979) also found optimum ·growth of groundnut at 

27.SoC and below IS.SoC no growth occurred. Cvs. JL-24 (Spanish) 
'. 

and Gangapuri (Valencia) were found to be resistant to low 

temperature and yield was relatively higher in rabi 1988 than K-3 

(Virginia ). 

Leaf DH was highest in weed free treatment indicating 

better utilisation of resources including light. Leaf and stem 

DM decreased in' wekdY controls. Singh et al. 

reported reduction illeaf DH wi·th weed competition. 
\ 

,. 

(1987) also 

Herbicides 

Rendimethalin and oxyfluorfen improved leaf and stem DM (Fig.6). 

Leaf area index (LAl) increased upto 90 DAS and 

decreased later du~ to 

/ 
(1973) leaf Bhan also senescence. 

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. LAl 

values were low in rabi 1988 upto 70 DAS which resulted in slow 

growth in the initial stages. LAl was highest in weed free plots 

and significantly less in weedy controls. Cvs. JL-24 and 

Gangapuri had higher L~l 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 LAl in weed free plots led 

to higher yield in K-3 during rabi 1987. However, due to low 

temperature in 1988, K-3 LAl values decreased indicating its 

suceptibility to low teQperature. 

211 



Leaf weight ratio (LWR) was high in weed free and 

herbicide treatments and decreased in weedy controls. Leaf area 

ratio (LAR) is the amount of leaf area produced per unit of total 

plant dry weight. LAR decreased with ageing. LAR is one of the 

important growth parameters that influences competition 

(Patterson, 1985). Cultivars JL-24 and Gangapuri grown in weedy 

control (C
3

+C
4

) showed higher per cent increase in LAR upto 

pegging than weed free treatment indicating their ability to 

utilise light, soil nutrients and fixed atmospheric N. Banyikwa 

and Rulangaranga (1985) also reported increase in LAR 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. SLW showed increasing trend upto 110 DAS and then 

decreased. Positive relationship was found between CO
2 

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. 

Leaf area duration (LAD) is the total amount of leaf 

area present over a particular period of growth. 

important growth parameter that influences 

LAD is an 

competition 
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(Patterson, 1985). LAD values were highest in weed free and 

herbicide treatments. CV8. 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 LAI, leaf 

photosynthetic rate and leaf angle and is an index of the amount 

of light intercepted. CGR showed increasing trend upto 90 DAS 

and thereafter decreased (Fig. 8). CGR was highest in weed free 

treatment and it significantly decreased in weedy controls. Cvs. 

JL-24 and Gangapuri had higher CqR. ('8.26 and 7.81 
-2 -1 

g m d 

respectively) 
. ~-2-1 

90 DAS in rabi 1987. than K-3 (6.25 g m d ) on 

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 variation in CCR and concluded that 

variation in CCR affects yield. Except glyphosate, the 

herbicides used significantly improved CCR. During rabi 1987 

optimum LAI for cultivars K-3 (4.29), JL-24 (3.82) and Cangapuri 

(2.91) was found in weed free plots on 90 DAS. 

Relative growth rate (RCR) 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 RCR with ageing. Grime and Hunt (1975) and 

Patterson (1985) opined th~&-RCR is an important growth parameter 

that determines competition. Cvs. JL-24 and Gangapuri had higher 

RCR than K-3 on 50 DAS. The per cent reduction in RGR was less 



in weedy control plots of JL-24 and Gangapuri than K-3 during pod 
214 

filling. and Rulangaranga (1985) ,--Banyikwa also reported 

reduction in RGR due to weed competition. 

Net assimilation rate (NAR) shows the growth rate per 

uni t_ leaf area.i. 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. evs.. JL-24 and Gangaptlri had higher NAR than K-3 

during flowering and pod filling. The 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 
\. 
attributed to shading by weeds. Rao and Mittra (1988) also 

observed increased chlorophyll content with shading. Herbicide 

treatments except glyphosate showed lower. chlorophyll content and 

were similar to weed free treatment. evs. JL-24 and Gangapuri 

had lower total chlorophyll content than °K-3. Similarly 

cultivaral differences for total chlorophyll was also reported 

(Bhagsari and Brown 1976; 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 improv~d ,leg~aemo&lobin and its 

content was positively related to N uptake. 

Single leaf photosynthesis is the basis for dry matter 

production which in turn determines the yield. Groundnut possess 

C
3 

pathway (Patterson, 1985). CO 2 assimilation rates were 

14 -1 -1 highest (41. 28 C cpm g leaf DM hr for K-3; 67.08 for JL-24 

and 72.10 for Gangapuri) in weed free followed by herbicide 

treatments than weedy controls, que 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 nutriertts. Cvs. Gangapuri and JL-

24 showed higher rates of CO
2 

assimilation 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 CO
2 

diffussion. 

The loss in pod yield depends upon the density of weeds, 

duration of weeds, type of weed species present and cOIllpeting 

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 (C
3 

+ C
4

) was 

71.9 and 74.4 per cent, in ra~i 1987 and 1988 respectively as 

compared' to weed free treatment. The reduction in pod yields· due 

to weed cOIllpetition ranged from 70 - 76 per cent (Yaduraju et 

al., 1980; Raoetal., 1982; Raoetal., 1987; Kondapetal., 

215 



1"989) 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 resistahce to low temperature. 

During both the years -weedy controls (C
3

) and (04) did 

,not shq'V{ any significant differences among them which sug~ests 

that both C3 and C4 weeds were equally detrimental in reducing 

yields of groundnut. During both the years weedy control (C
3 

+ 

C
4

) 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 pre~ence of monocot and dicot only. 

Cardina et al. (1986) reported 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 

C
3

. However, Reddi (1988) reported 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 o~ 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. GangaRuri and JL-24 in weedy controls. 
-~ 

Kondap 

et al. (1980); Hurthy 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 t"lO -herbicides effectively 

checked both C
3 

and C
4 

weeds and thereby contributed for higher 

TDM, CGR and other yield components resulting in high pod and 

kernel yield. Similarly Silva et al. (1983), Ray (1986) and 

Kondap et al. (1989) have repoTted that use of pendimethalin 

results in high yields. Yadav et al. (1983) and Prasad et al. 

(1987,) have also observed effective control of weeds using 

oxyfluorfen. 

yield. 

Kernel yield also followed the same trend as that of pod 

Kernel yield was also highest in weed free and herbicide 

treatments and significantly decreased in we~dy 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 a1. 

(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 rabi 1988 which may be 

attributed to increased 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 

mafntainance 

seedling 

of high 

vigour 

RGR, 

and 

CGR, 

LAD during 

NAR--during 

early stages, 

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 

neg~tive relationship between weed dry matter and yield in 

groundnut (Tosh and Misra, 1977; Seshaiah et al., 1979; Hauser 

et ai., 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 in 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 (C
3

+C 4) followed by 

(C
3

) and (C
4
). 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 s~~nificanlty _ in weedy 

controls. Herbicides improved peg number ~xcept glyphosate. Cv 

K-3 had higher number of pegs than Gangapuri and JL-24. 

Apparently these pegs in K-3 could not produce pods. , 

Yield contributing parameters like total number of pods 

-1 -1 
plant , number of matured pods plant ,filled pods percentage, 

and ~umber of seeds -1 plant were highest in weed free and 

herbicide treatments and these decreased drastically in weedly 

controls. Similarly Hammerton (1976) and Pitelli et a1. (1984) 

also reported reduction in number of pods -1 plant , number of 

-1 seeds plant and percentage distribution of dry matter with weed 

competition. Cvs JL-24 and Gangapuri showed higher filled pods 

percentage 
-1 

and number of seeds plant than K-3. The percent 

reduction in all yield parameters were less in cvs Gangapuri and 

JL-24 in weedy controls. Rao (1980) and Reddy et al. (1984) 

observed more number of kernels in Spanish types than Virginia. 

Correlation between kernel yield and pod yield, 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=>O.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. 
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-2 (1980) and number of pods m 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 cv K-3 than Gangapu~i , 

and JL-24. Rao (1980) and Reqdy 'and Shah (1985) also reported 

cultivaral differences for kernel weight and shelling percentage. 

Weed competition reduced protein and oil 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 oil 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 decre~~ed 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 

pendimetha1in and oxyfluorfen. Cvs JL-24 and Gangapuri had 
~ 

better Nand P uptake than K-3 in rabi 1987, and K uptake, was 

more in cvs. Gangapuri and JL-24 in both. the years. Seshaiah 

(1979) and Rajan et al.(l981) reported least up'take of 
I 

_. c _ 

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 pigher 

with pendimethalin and oxyfluorfen. ~Cvs JL-24 and Gangapuri had 
_o' 

higher sink size than K-3. 

Based on the above discussion, the following conclusions 

could be drawn 

C
4 

we~ds Cyperus rotundus, Dactyloctenium aegyptium, 

Digitaria sanguina1is) Cynodon dactylon and C 3 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 C
4 

and C
3 

weeds had high rates of CO
2 

assimilation and 

contained more number of stomata. Cvs JL~24 and Gangapuri 

suppressed weed growth during early stages. 

Weed competition reduced important morpho-physiological 

traits and greatly affected sink size and protein content leading 



to decrease in yield and yield components. Greater groundnut 

growth reductions were found with w~ed competition between 40 and 

50 DAS (vegetative to flowering) indicating critical period for 

groundnut. Cultivaral differences among the diverse groups of 

grQundnut exist in their ability to compete with weeds during 

their 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 TDM, CGR, RGR and NAR. During early growth stages cvs JL-

24 and Gangapuri maintained higher values for LAI, LAD 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 competition. JL-24 and Gangapuri also maintained higher 

rate of CO
2 

assimilation, leghaemoglobin content, protein 

content and 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 oil, 100 kernel 

weight and shelling percentage were less inethese cultivars with 

weed competition. 

In suceptible cv. K-3 the values for important traits 

like CO
2 

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 
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content. 

It is seen that cv. K-3 had 'higher oil percentage than 

protein when compared to JL-24 and Gangapuri, which had more 

protein. This aspect needs further research. In order to explain 

cultiyar differences, studies have to be made on r?oting 

pattern and internodal elongation as these affect competition for 

extracting nutrients from the soil and the plants ability to 

intercept light. 

C
4 

and C
3 

weeds were equally detrimental in reducing the 

yield. Hence, it is very essentjal to control bot,h weeds. It 

would be interesting to evaluate further the ability of the 

cultivars to compete for CO
2

. 

Among the herbicides pendimethalin @ 1.5 kg a. i. ha 
-1 

and oxyfluorfen @ 0.25 kg a.i. 
-1 

found be ha were to very 

efficient in controlling C
3 

and C4 weeds and these enhanced all 

growth characteristics, yield and yield components. 
'} 

Glyphosate 

is phytotoxic to groundnut and its use may be discouraged . 

• 
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CHAPTER VI 

SilllMARY 

Field experiments were conducted to know the effect of 

herbicides and crop weed competition on physiological aspects of 

diverse groundnut (Arachis hypogaea i.) cultivars at the College 

Farm, College of Agriculture, Rajendranagar, Hyderabad, during 

rabi (November to April) 1987 and 1988. Three cultivars viz., 

Virginia (K-3); Valencia (Gangapuri) and Spanish (JL-24) were 

selected for the study. Four pre-emergence herbicides (alachlor 

,@ 1.5 kg a.i. -1 ha. ; peridimethalin @ 1.5 kg a.i. -1 ha ; 

oxyfluorfen @ 0.25 kg. a.i. -1 fluchloralin @ 1.5 kg a.i. ha . , .. 
ha-1) and one post emergence herbicide (glyphosate @ 1.5 kg a.i. 

-1 
. ha which was applied in between rows with rubber foam) were 

used. 

Weeds were classified into C3 and C4 based on leaf 

anatomy and staining techniques. During the crop growth period 

sixteen weeds were observed out of which seven possessed C
4 

and 

C4 weeds dominated during early stages of crop growth 

while C
3 

at pod filling stage. C4 weeds, Cyperus rotundus, 

Dactyloctenium aegyptium, Digitaria sanguinalis, Cynodon dactylon 

and C
3 

weeds, Ocimum canum, Lagasca mollis and Parthenium 

hysterophorus were predominant. Pendimethalin and oxyfluorfen 

gave season long weed control and effectively checked most of the 

dominant C
3 

and C
4 

weeds. Fluchloralin, alachlor and glyphosate 
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were less effective in controlling C3 weeds at later stages of 

crop growth. 

Heed density had no relationship with weed dry matter. 

Cvs. JL-24 and Gangapuri suppressed weed growth during early 

stages. Calculated LA1 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. 

C
4 

weeds showed higher CO
2 

assimilation_ rate than C
3

. 

High photosynthetic rates were found in dominant C4 weeds like 

Dactyloctenium aegyptium, Digitaria sanguinalis and C
3 

weeds like 

Parthenium hysterophorus and Lagasca moIlls. Dominant C
3 

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 TDN also decreased with weed competition. All 

the herbicides except glyphosate significantly improved these 

morpho-physiological characters. 

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 iO - 12 days 

and registered lower TDM, pod yield, harvest index and kernel 

weight partitioning index. 

C
3 

and C
4 

weeds were equally detrimental in reducing pod 

yield. The loss in pod yield in weedy control (C
3 

+ C
4

) was 71.'9 

. and 74.4 per cent as compareq -to weed free check in rabi 1987 and 

1988 re_spectively. Cv. K-3 was found to be suceptihle to weed 

competition cvs. 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 
-1 

of seeds plant , shelling percentage and 

kernel weight. Herbicides improved all these components and the 

increase was more with pendimethalin and oxyfluorfen. Weed 

competition also reduced TDM (at maturity), haulm yield, KWPI and 

HI. 
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Weed competition reduced protein and oil content of 

kernels. Herbicides improved these 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. 
-1 

ha 

-1 and oxyfluorfen @ 0.25 kg a.i. ha effectively controlled C
3 

and 

C
4 

weeds and these enhanced all growth characteristics, yield 

and yield components. Whereas, glyphosate was toxic to groundnut. 

-
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