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ABSTRACT

Field experiments were conducted during the 1984 and
1985 dry season at Kadawa in the Sudan savanna and during the
wet season at Samaru in the northern Guinea Savanna
ecological zones of Nigeria. The aim was to study the effect?
of nitrogen on the response of two varieties of okra
(Abelmoschus esculentus (L.) Moench) to various periods of weed
interference and to identify suitable methods including the use
of herbicides, for season-long weed control in the crop.

In the weed interference experiment, the two okra
varieties, V35 and TAE-38 were similar in growth, yield and
in their responses to nitrogen application. Variety of okra
had no effect on weed cover and weed dry matter production
because of their similar growth pattern. However, periods of
weed interference significantly influenced all the variables
considered including fruit vyield. Keeping the crop weed-free
until 3 weeks after sowing (WAS did not prevent depression
in growth and yield of okra due to the adverse effect of
subsequent weed infestation. Conversely, weed interference
until 3 WAS had no adverse effect on okra plants. Infestation
until 6 WAS however depressed the vigour, height, leaf number,
shoot dry matter production, fruit number and yield. The crop
was most critically affected by weed interference between 3 and
6 WAS, Crop kept weed-free for 12 WAS and longer had fruit
yield comparable with that weeded throughout the growth period.
In order to obtain maximum yield, it was required to keep the
crop weed-free for a period of 12 weeks or more from the time

of sowing.
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In the herbicide evaluation trials, the two varieties
of okra did not differ significantly in growth and yield.
However, variety TAB-38 contained higher per cent crude
protein but was less viscous than V35. Amog the herbicide
treatments, metolachlor plus prometryne at 2.0 + 10 kg a.i./ha
followed by supplementary hoe-weeding (at 6 WAS was the most
consistent in all the trials in terms of good weed control and
high okra fruit yields that were comparable to three hoe-weedings.
Although directed post-emergenee herbicide treatments
effectively controlled weeds, they were phytotoxic to okra plant
as reflected in depressed crop growth characters and low okra
fruit yields. Significant effect of weed control treatments on
fruit viscosity and per cent crude protein content was also

observed.

In the study, uncontrolled weed growth throughout the
crop life-cycle depressed crop vigour, height, leaf number and
shoot dry matter production. It also reduced okra fruit
yields by @0 and %% compared with the appropriate best
treatments in the weed interference and chemical weed control

experiments, respectively.



{vi)

. . TABLE OF CONTENTS

Dedication

Acknowledgement

Abstract

Table of contents

List of Tables

List of Figures
List of Appendices
Chapter
1 INTRODUCTION
1.1 OQkra Production and Ecopomic Importance .
1.2 Climatic and Agronomic Requirements of Okra .
1.3 Weeds and their Control in Okré seee .
1.4 Objectives of the Study cees :' -
2 LITERATURE REVIEW
2,1 Effect of Variety on Growth and Yield of Okra
2.2 Effect of tiitrogen on Growth and Yield of Okra
2.3 Effect of Pzricd of Weed Interference on
Growth and Yield of Okra and Other Vegetable
Crop cnes aaea .
2.4 Critical Period of Weed Interference in Okra.
2.5 Effect of Seascnal Variation on Growth and Yield
of Okra cacw snas . .
2.6 Interaction between Variety and Nitrogén in Okra
2.7 Chemical Weed Control in Qkra ares .

Paye

ii
iv

vi

xvi

xvii

U W N -

h

11
1

12



(vii)

(table of contents cont'd}

Page

2,7.1 Triazines eone e . . 13
2.7.1.1 Prometryne . .... ceso . 15
2,7.1.2 Terbutryne .;.. esae . 16
2.7.2 Amides sese seae . 16
2.7,2,1 Metolachlor ceve e . 18
2,7.2.2 BAlachlor —_— ceen . 19
2.7.2.3 Diphenanid caea PPN . 20
2.7.3 Dinitroanilines .. seas . 21
2.7.3.1 Pendimethalin P saes . 22
2.8 Interaction between Variety and Weed Control

Treatments . toes ) . 23
2,9 Oorrelation Studies in Okra and Other

Vegetable Crops .o cene . 24
3 MATERIALS AND METHODS
3.1 Description of Experimental Sites . 25
3.2 Cultural Practices . csae . 30
3.2.1 Land preparation and fertilizer application 30
3.2.2 Varietal characteristics veas . 30
3.2.3 Sowing and spacing . va e o 3
3.2.4 Irrigation Schedule vase . 31
3.3 Treatments and Experimental Designs . 32
3.4 Herbicide application saos . 33
3,5 Crop Protection ... . 33
3.6 Observations and Data Collection . 33
3.6.1 Weed infestation ‘“onn ' . 33

3.6,1.1 Wesd ocovVer score caea - 33



(table of contents cont’'a) N SR Page
3.6.1.2 Weed drv matter production cane oy 37 :
3.6.2 Crop ¢growth parameters see e 371
3.6,2.1 Crop stand count . ceer . . 37
3.6.2.2 Crop vigour score . veve . 37
3,6.2.3 Crop dry watter production .... .- R
3.6.2.4 Number of leaves pér s'.qu.':lr-rn metre - e 38
3.6.2.5 Plant height  .... ° ... o . 38
3.7 Harvesting = .... T eee C e
3.8 Chemical Analysis . R e
3.9 Analysis of Data snae ._ | L ten e _ ) . .' 39
4 RESULPS - . T 4
4.1 Effects of Variety, Nitrogen and Period of

Weed Interference on Growth and Yield of

Okra R : - e o B -8 . 41
4.1.1 Crop vigour socore . cees EEE |
4,1.2 Number of leaves per square mnetre | . 46
4.1-3 Plant hEight L Y - awe - 49
4.1.4¢ Shoot dry matter praduction .... | .. 54
4.1.5 Number of days to flowering .... | . ! 59
4.1.6 Fruit yield . _.... 5 eeee . 68
4,1.6,1 Fruit number e S eeew . 68
4,1,6.2 Fruit \Je:\.ght | . - . t 'f"f-l ) u’ . o. “ » 17
4.1.7 Weed cover score and weed dry matter -

Pmduction . s o . - b . - 79
4.1.7.17 Weed cover score ,. ' e 79
4.1.7.2 veed drv matter production .... . 82
4.,1,8 Relationship between various parameters and

fruit yield of okra in the weed interference

studies at Radawa and Samaru ... . 85




(ix)

T Page -
{table of contents cont’d} 5 N
4.2 Effects of Variety and Weed Control Treatments

on Weeds, Growth and Yield of Okra . &/
4.2.1 Weed cover sco.re _ | ceee hE - - 87
4.2.2 Weed dry matter production caee | o . - 89
4,2,3 Crop stand ocount .... ceee e 94
4.2.4 Crop vigoui SCOTE .... ceas '_ e ..: 98
4.2.5 Leaf production .... eee . 105
4,2.6 Plant height cans S A 11
4.2.7 GShoot dry matter production e . 118
4.2.8 Fruit yield . 122
4.2.8,1 Number of fruits .... e ._  '. 122
£.2,8,2 vieight of fruits .... teee .' | e 128

4,2,10 Relationship between various pavameters and
fruit vield of ckra in the wged control studies

at Kadawa and Samaru . vsas . 130
4.3 Effects of Variety and :leed Control Treatments

on Nutrient Contents of Okra fruits = = . 133
. 142
> DISCUSSION
5.1 Effect of Variety on Okra and ifeads - = . 144
5,2 Effect of Nitrogen on Okra and ileeds - - . 145

5.3 Effect of Period of Weed Interfer_enoe on QFra 147
5.4

iiffect of Weed Contral Treatmen{: dn Weeds and

the Crop seee B e 150
5.5 Interactions eeee cor .. - . 155
5.6 Correlation veas seen . 157
6  SUMUARY AMD CONCLUSION o 159
REFEREWCES - o 163
APPENDICES - B R L 173

ETOGRAPHY B .._. S 208



(x)
LI5% OF TABLES L
Tabhle .~ Page

1 Physical and chemical analysis of soil samples
taken at two depths from experimental sites. 26

2 Weed specliag of the experimental cites and their
levels of infestation. 29
3 Detalls of treatments for the weed iuyterierence
study in okra at Kadawa ard Sawart, 1904 and 1985
dry and wet seasons. Lo .o o 34
4 Details of herbicide mixture tragtuesnts for the
weed oontrol trials in okra at kKadawa, 1984 dry
season, S o L 35
5 Details of horbicide mixture traatments for the
waed control trials at Kadawa, 1965 dry secason
and Samaru, 1984 and 1485 wet seasons. 36

6 Bffects of variety, nitrogéh and period of weed
interference on crop vigour scores of okra at
Kadawa, 1934 dry season. 42

7 Effects of variety, nitrogen and period of
weed interfercence on vigour scores of okra at
Kadawa, 1985 dry season. - o 43

8 Bffects of varlety, nitrogen ard period of weed
interference on vigour scores of o¥ra at Samaru,
1985 wet geason. - _ L 44

9 Interaction between varlety and period of weed
interference on vigour score of akra at 12 WAS
at Kadawa, 1985 dry season. 45

10 Effects of variety, nitrogen and pericd of weed
interference on number of leaves per sgquare metre
in okra at Zadawa, 1985 drv season, a7

11 Effects of variety, nitrogen and periocd of weed
interference on numbar of leaves per square netre
in okra at Samaru, 1985 wet season, 48

12 Effects of variety, nitrogen ard pericd of weed
interference on plant height of okra at Kadawa,
1984 dry season. 50

13 Effects of variety, nitroyen and period of weed
interferance on plant height of okra at Kadawa,
1985 dry season. R



(list of tables cont‘d) (x1) | :
Table S rage

14 Effects of variety, nitrogen anml seriod of weed
interference on plant height 2% okya at Samaru, 19
1985 wet scason, 52

15 Interaction between nitrogen and period cof weed?
interfermnce on plant height of okxa at harvest
at Radawa, 1585 dry season. . S 53

16 Effects of variety, nitrogen and neriod of weed
interference on shoot dry matter prcduction of
okra at Kadawa, 1984 and 1985 dry ssasons.

Uh
%11

17 Effects of variety, nitrogen and period of weed
interference on shoot dry matter production of
okra at Samaru, 1985 wet season. 56

18 Interaction between variety and period of weed
interference on shoot dry matter production of
okra at harvest at Kadawa, 1985 dry season. 57

19 Effects of variety, nitrogen and period of weed
interference on days to first flowering in okra
at Kadawa and Samaru. _ G o 60
20 Effects of variety, nitrogen and period of weed
interferencs on days to 50% flowering in okra
at Kadawa amixi Samaru. 81

21 Effects of varieﬁy, nitrogen and nerlod of weed
interference on days to 100% flOWurlng ln okra
at Kadawa and Samaru. I - 62

22 Interaction between variety and period of weed
interference on days to 50% flowering in okra at
Radawa, 1%84 dry season, o R 64

23 Interaction between nitrogen and pariod of weed
interference on days to 50% flowering in okra at
Kadawa, 1984 dry season, 65

24 Interaction between variety and périod of weed
interference on days to 100% flowering in okra
at Kadawa, 1985 dry season. 66

25 1Interaction between nitrogen and period of weed
interference on days to 100% flowering in okra
at Kadawa, 1285 dry seasorn. \ O &7

26 Effects of variety, nitrogen and period of weed
interference on okra fruit number per sguare
metre at Kadawa and Samaru, - 69



(List of tables cont'd)

{xii)

Table

27

28

29

30

31

z

33

34

35

36

37

38

39

Interaction between nitrogen and period of weed
interfersznce on fruit nunber/m? of okra at Kadawa

1984 dry szason,

Effects of variety, nitrogen and period of weed
interferance on okra fruit yicld at Xadawa ard
Samaru. :

Interaction between nitrogen and period of weed
interference on fruit yield of okra at Kadawa,
1984 1Iry sceason.

Effects of variety, nitrogen and period of weed
interference on weed oover soore in omra at
Kadawa, 1%84 and 1985 dry scasons.

Effects of variety, nitrogen and period of weed
interference on weed cover scors 1 okra at
Samaru, 1985 wet season. : ;

Effects of variety, nitrogen and period of weed
interference on cummulative weed Ary matter
production in okra at ¥adawa, 1885 Jdry season.

Effacts of variety, nitrogen and period of weed
interference on cumnulative wesd drv matter
productiorn ir okra at famaru, 1985 wat season.

Relationshi;> between various parametarys and
fruit wvyield of ckra in the wead interference
studies at Radawa and Samaru, "

Effects of variety and weed control treatments
on wead cover and weed dry matter production in
okra at Xadawa, 1984 dry season.

Effects o0f variety and weed control treatments on
weed ocover and weed dry matter production in

okra at Kadawa, 1985 dry season.

Effects of variety and weed control treatments on
weed oover and weed dry matter prcductlon in okra
at Samaru, 1984 wet season. T

Effects of variety and weed control treatments on
weed cover and weed dry matter production in okra
at Samaru, 1985 wet season.

Effects of variety and weed control treatments on
per cent stand ocount at harvest of okra at
Kadawa, 1984 dry season.

Page

70

72

80

51

83

G4

[t |
T

30

2

92

93

95



{xiii)

(List of tables cont'd)

Tablez

40

41

42

43

44

45

46

47

48

49

51

52

Effects of variety and weed control trecatments
on per et stand count at harvest of okra at
Kalawa, 1285 dry season. : _

Effects of variety and weoed control treatwents
on per cent stand count at harvaest of okra at
Samaru, 1237 and 198% wet seasoni,

Effects of variety and weed control treatments
on vigour score and plant height of okra at
Kadawa, 1984 dry season. ’

Effects of variety and weed ocontrol treatiments
on vigour gsoores of okra at Kadeva, 1985 dry
season, “

Effects of variety and weed control treatments
on vigour scores of okra at Samaru, 1384 wet
seasons,

R

97

29

100

102

Effects of variety and weed control treatments

con vigour scores of okra at Samaru, 1985 wet
season,

Interaction of variety and weed ccntrol
treatments on vigour score of okra at Samarw;
1985 wet season. : - :

Effects of variety and weed oontrol treatments
nunber of leaves per sguare metre in okra at
Kadawa, 1985 dry season, -

Effects of variety and weed control treatments

on number of leaves per square metre in okra at

Samaru, 1904 wet season.

Effects of variety and weed control treatments

on number of leaves per square metre in okra at

Samaru, 1985 wet season.

Effects of variety and weed control treatments

103

104
on

106

107

108

on okra plant height at Kadaws, 1985 dry season. 111

Effects of variety and weed control *treatments

on okra plant height at Samaru, 1584 wet season. 112

Effects of variety and weed contrcl treatments

on okra plant height at Samaru, 1285 wet season. 113



(xiv)

(List of tables cont'd)

Table

D3

54

56

57

58

59

60

61

62

63

64

65

Interaction between variety and weed control
treatments on okra plant height at £ UUAS at
Samaru, 1284 wet season.

Effects of variety and weed control treatments
on shoot dry matter production of okra at
Kadawa, 1984 dry season.

Effects of variety and weed control trcatments
on shoot iry matter production of okra at
Kadawa, 1985 dry season.

Effects of variety and weed control treatments
on shoot dry matter production of okra at
Samaru, 1984 wet season.

Effects of variety and weed control treatments
on number oi fruits and yield of okra at
Kadaw2, 19235 dry season,

Effects of variety and weed control treatments
on numbexr of fruits and yield of okra at Kadawa,
1985 dry season.

Effects of variety and weed control treatments
on number of rruits and yields of okra at
Samaru, 19%%4 wet season.

Effects of variety and weed control trecatments
on onumher of fruits and yield of okra at
Samaru, 18(% wet season,

Page

117

119

120

121

123

124

145

12€

Interaction of variety and weed control treatments

on okra fruit yield at Samaru, 1964 wet season.

Relationship between various carameters and
fruit yield of okra in the chemical weed
control studizs at Kadawa and Samaru,

Effects of variety and weed control treatments
on viscosity, ascorbic acid and ash contents of
okra fruits at Kadawa, 1984 dry soason.

Effects of variety and weed control treatments
on viscosity, ascorbic acid and -sh contents of
okra fruits at Kadawa, 1985 dry season.

Effects of variety and weed control treatments
on soluble carbohydrate and cruile protein
contents of okra fruits at Kadawa, 1585 dry
season.

LS

132

134

135

136



(xv)

Table ' _ Page

66

67

63

Interaction ketw=2en variety and weed control
treatiments on crude protein content at okra
fruits at ..odawa, 1985 dry seasen. 138

Effects of varlety and wezd control treatwments
on visoosity and ascorbic acid ocrontants of
okra fruits at Samaru, 1585 wet saason. 140

Effects of variety and weed ~optrol treatments

on soluble carbohydrate and crude protein

contents of okra fruits at Samaru, 1585 wet

geason, 141



5
o
—

{xvi)

LIST OF FIGURES

4

s

Mean forthnightly rainfall and evopotranspiration
for samaruw {1984 and 1985 wet sensons).

Mzan monthly air fouperaturss (azximum and
minimum; at Kadawa  during the 1284 and 1985 dry
SEASONS .

Okra fruit wvield as affected by werlod of weed

interferance at Kadawa during the 13564 dry season.

Okra fruxt yield as affected by period of weed
interforanee at Kadawa during the 1285 dry
season.

Okra fruit wyvield as affected by period of weed
interference at Samaru during the 1585 wet
season.

rage

EX)

78



{evii})-

LIST OF BTN CES

nanxiix Page

1 Comnon amt chemical names, LD.:Q
herbi cides mentioped in the taxt,

2 Fitted valuss of fruit yields {(t/ha} for V35 and
PaAE~33 okrs varieties at harvest as affected by
period of weed interference at Xadawa, 1984 dry
season.,

3 values of rogression coefficient of fitted curves
on V35 aid TAE-38 okra frult yields at Kadawa,
1984 dry s.2aso0p.

4 Fitted values of fruit yields {(t/ha} for V35 and
TAE-28 okra fruit yields at Rafawa, 1285 dry
season.

5.Values of ragression cocfficient of fitted curves
on V35 and YAE-38 okra fruit yiclds at Radawa,
1965 dry smason,

6 Fitted values of fruit yields (t/ha} for V35 and
TAE-3% okra varietics at harvest as affected Ly
period of weed interferonce at Sawaxru. 1985 wet
82480701, :

7 Values of regression ccefficient for fitted curves

on V35 and TAE-3# okra frult yields at Samaru,
1985 wei season.

B Mean syuares from analysis of varlance foxr crop
vigour mcore as affected by vacicty, nitrogen
and period of weed interference at Kadawa, 1984
dry ssason.

2 Mean sguares from analysis of variance for crop
vigour scors as affected by variety, nitrogen and
period of wead interferance at Kadawa, 1985
4ary season.

10 Mean aguares from avnalysis of variance for
nunber of leaves/m? as affectad hy variety,
nitrogen snl period of weed interference at Samary,
1985 wet zaason.

an¢ solubility of

175

175

175

176

177

178

175



fxviii}

idlst of appendices cont’d

Appendix Paga

11

12

14

15

16

17

18

19

20

21

Mean sguares from analysis of variance for nueber of
leaves/n® oz affected Ly varicty, nitrogen and period
of weael interference at Kadawa, 17385 dry season, 180

Meanz souzres from analysisz of variance for number of
leaves /m® a5 affocted by variety, nitrogen and period
of wooed interforence at Sawmarn, 1885 wet scason. 181

tlean squarss fram analysis of variance for plant
heigh* as affected by variety, nitrogen and periocd of
weed intazrfoerence at Kadawa, 1584 dry season. 162

Mean sguarss from analysis of vaxiance for plant
height ns ~ffected by variety, nitrogen and period
of weed Iinterference at Kadawn, 1985 dry season. 1¢3

Hoeon sguares from analysis of veriance for plant
height ag affected by varichty, nitrogen, amd peried
of wead intorfersnoe ot Samoru, 1545 wet season. 154

Meap sguaroes from analysis of variance for shoot drv
mattar production as affected iy variety; nitrogen
and period of weed intexrference at Kodawa, 1984

dry s«ason, 1

9
[ &

Mean sguares from analysis of varisnce for shoot dry
matter production as affoected by variety, nitrogen

and period of weed interxference at Radawa, 1985 dry
season. 186

Mean sguarec from analysis of viriance for shoot

dry mattesr production as affected by variety,

nitrogen and period of weed interference at Samzrw,

1988 wet season. 147

Hlean sqguares Irom analysis 0f variance for days *o

first flowering as affected by variety, nitrogen

and period of weed interference ot Radawa and

Samaru, 188

Hean sguares from analysis of variance for days to
50% flowering as affected by variety, nitrogen and
period of woed interference at Hadawa and Samaru. 129

Mean sguares from analysis of variance for days teo
100% flowering as affected by variety, nitrogen and
period of weed Interference at Xadawa and Samaru. 120

Mean squares from analysis of variznce for
fruit pumber as affected by varisty, nitrogen and
period of weed interference at Dadawa and Samaru. 131



(rvix!

{List of anpendices cont'd)
hppendix

23 Hean sguarss frow analysis of variance for fruit

yield as affected by variety, pitrogen and period of

wead intorfarence at Fadawa and CAamaru,

24 Mean sguares frow analysis of vaviance for weed cover
soore as affected by variety, nitrogen and period of

weed interforencs, Radawa 19294 and 1985 dxy seasons.

25 Mean gguares from analysis of variance for weed cover
score as affccted by variety, nitrogen and period of

weed interfvrence at Samaru, 1885 wet season.

152

183

-

194

26 Mearn sqguares from analysis of variance for cunmulative

weed dry matter as affected by variety, nitrogen and
period of weed interference at rRadawa, 71985 dry
seasorn,

27 Fean sguares from analysls of variance for
cumiiativs weed dry matter as affacted by
vatiety, nitrogen and period of waed interference
at Sawaru, 1%&5 wet season.

28 Hean sguarcs from analysis of variance for weed
cover sy and weed dry matter as affected by
varictyapd weed oontrol traatments at Kadawa, 1984
dry season,

29 Mzan gguar=s from analysis of viriancs for weed
cover soorne amd weed dry mattor as affected by
variety and weet control troatmonts at Kadawa,
1985 dxry coanson.

30  Mean squares frow analysis of variarce for weed
over seore and weed dry matter as affected by
variety ard weed control treatmoents at Sasaru,
1984 wet scason,

31 Mean squarcs from analysis of viriance for weed
cover coore and weed dry mattov ags affected by
varicty ani weed oontrol treatuents at Samarn.
1984 wat season.

32  HMean sguares froi analysis of variance for stand
count as affected by variety and weed control
treatments at Radawa, 1384 anmd 15305 dry seasons,

33 Mean sguares from analysis of variance for stand
count as affected by variety and weed control
treatments at 3Samarnu, 1584 and 1%85 wet seasons.

197

137

198

198

149



{xx)

{(List of aprumniices cont’d;}

Appendix Yaae

34 HMean squaras from analysis of variance for croj vigour
score a3 affacted hy variety and waed control treat-
ments ab Kagawa, 1504 and 1345 dxy scasons. 200

35 from analysis of varianee for crop

as affected by variety and weed

at Samaru, 1204 and 1905 wat

Flean squarss
vigour acore
‘control treatments _
s&asons, =090
Mean sqyuares from analyszis of variance for leaf
nuther os affected by variety ami weed control
treatiments at Kadawa, 1585 dry secason. 207
37 Mean sqguares from analysis of variance for leaf
number a3 affected by variety aml weed control
treatments at Sasaru, 1954 amd 19495 wet seasons, 201
3¢ Mean sguares from analysis of wariance for gplant
height a3 affected by variety and weed ocontrol
treatments st Kadawa, 1984 and 2965 dry seasons.
39 Hean swuares from analysis of variance for plant
height as affected by variety and weed contreol
treatmente at Samaru, 1985 wot senson. 203
40 Hean squarns from onalysis of vorionoee for plant
height as affected by variety and weed contrel
treatnents at Samaru. 1985 wei geason. 203
41 Mean gsquarses from analysis of variance for shoot dry
matter production as affected by variety and weed
control trestments at Kadawa, 1584 and 1985 dry
Seasons. 203
4z Hiean sguerss from agnalysis of varlance for shoot
dry matter production as affected by variety aml
weed control treatments at Saaaru, 14905 wet season.

OF variance for nuwaber of
varicty and wead control

amt 1285 dry scasons. a2.

43 sciuarss froi analysis
fruits as affactoed by

at Radwwa, 1384

Mean
okra
treatugants

44

45

Hean sguaregs from analysis
fralt viwld as affected by
treatments at Samaru, 1984

Mean =ouarcs from analysis
fruit yi~ld as affected by
treatments at Kadawa, 19t4#4

of variance for okra
variaty and weed control
and 19%% wet seasons.

of vaxriance foxr okra
vaciaty ard weed control
and 1985 dry seasons.

AL%

k]
]
[



(xxi)

{List of appendices cont’d)}
Appendix : Cel rage

46 Mean sguares from enalysis of variance for okra fruit
vield as affectzd by variety and weed control treat-
ments at Samaru, 1964 and 152Z wet gseasons. 206

47 Mean sguares from analysis of variance for viscosity
of fruit as affected by varisty and weed control
treatments at Kadawa, 1984 and 1985 dry seasons. 206

48 Hean sguarces from analysis of variance for ascorbic
acid content of fruits as affected by variety and
weed control treatments at Hadawa, 1984 and 1985
dry seasons. 207

49 Mean sguares from analysis of variance for soluble
carbohydrate and crude protein and ash contents of
fruits as affected by variety and weed control
treatments at Kadawa, 1985 dry season. N 207

50 Mean sqguarzs from analysis of variance for viscosty
and asoorbic acid of fruit as affected by variety
and weed control treatments at Samaru, 1985 wet
season., 208

51 Mean sguares from analysis of variance for soluble
carkohydrate and crude protein contents of fruits
as affected by variety and woad control treatments
at Samaru, 1985 wet season. 208



%‘ R( v
Chapter 1 v e
- C‘ '\,
ACN
IRTRODUCTION Co iy
g

1.1 Okra Production and Economic Importance

Okra {Abelmoschus esculentus (L.} licench) is a member
of the Malvaceae family and it is mainly cultivated for its
young fleshy fruits, The total world production was estimated
at 4.7 million tonnes out of which developing countries
produce about 3.1 million tonnes (Grubben, 1977)., Although
no production figures are available for Nigeria because nost
of the produce is consumed locally, a vield range of & to 12
t/ha was recorded uhder local conditions where it is
cultivated ¢ither alone or in mixture with other crops over
a total area of about 1.5 million hectares (Anon., 1980).

In the country, okra is normally produced throughout
the year, It is produced in abundance undzr rainfed
condition and on 2 limited hectarage in the dry season
with irrigation or in valley bottoms and river banks
v ing residual meisture for its production. Fresh pod
yields could be highly variable depending on the growing
sSeason, variety and cultural managament practice
{Majanbu, 1983).

Okra fruit is used in the preparation of soups and
stews because of its mucilagincous propocrty. Eka ({1978}
observed that mucilaginous property, that is, sliminess

©r ability to 'draw' ig an important determinant of



acceptability of ckra cultivar in most African countries.

The pod is a good source of vitamins, minerals and protein,

It has ascorbic acid content of 203 mg/100g in fresh fruit
{Keshinro and Ketiku, 197%) and hich levels of calcium,

iron, fibre and ash (Oyenuga, 1968; Cyola, 1883),

Bavello et al. {1980) reported that okra seeds with the

hulls removed contained 33% protein, 26% lipid and 63 ash.
Since the seed is high in the amino-acid lysine, the crop

is a sowurce of high quality protein and can therefore serve as
a supplement to cereal-based diets in which the amino-acid

ig limiting {(Al-wandawi, 1983}.

1.2 Climatic and Agronomic Requiremcents of Okra

Okra is a tropical crop which is5 susceptible to drought
and low night tempasratures {Anon., 1983a}. It reguires day
temperatures between 25 °C and 40 °C with night temperature
of over 22 °C {(Grubben, 1977), An average annual rainfall
of 750 mm is adequate for okra growth. For dry season
production, the crop is deep-rooted and will not require
frequent irrigation provided the scil is saturated with water
to field capacity at each application done conce or twice a
wezek., The crop can b grown on any typé of s0il but doest besL un

well manured loams {Purseglove, 1974},
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Regaarch work on local vegetables in Nigoeria has
received relatively little attention. Until recently,
thexe was wvirtually nc research information on the basic
agronomlc requirvments of the crop. Diffcrential green
pod yield response of okra varieties to nitrigen fertilizer
has been reported in the forest zone ({(Fatokun and Chheda,
1583} and northern Guinea savanna of Nigeria (Majanbu et al.,
1984)., However, most of the reports on the effect of nitrogen
application on green pod yield in okra have been conflicting.
Fatokun and Chheda {(1983) found that ckra fresh fruit yield
was significantly increased by the first 56 kg N/ha while

the crop did not respond significantly to additional 56 kg N/h=,

1.3 Weweds and their Contrxol in Qkra

There is paucity of information on the effect of wewds
on growth and yield of ockra in Nigeria, VYield losses due to
unchecked weed growth are very high in vegetable crops becauss
they are very sensitive to competiticn especially during the
eerly stages of growth (Roberts, 19276). In the northern
Guinaa savanna zong, unchecked weed growth in okra have
been reported to have causedyield losses of 73% {(Lagoke et al.,
1983) and 79% {(idejonwoc et al., 1987) of the potential in the
crop. Evaluation of the effect of weed interference and the
critical period of weed competition with thoe crop is essential
in order to plan an efficient chemical and/or cultural weed

control programme.



Cultural practices could be used to minimize the
regative cffect of weed-crcp competition through the
voalpulation of the plant architecture, using rapid canopy
levelopment by the crop to enhances its cuanpetitiveness
with wecds, Competitiveness and cancpy development are
associated with plant height in many crop varieties
(Jennings and Jesus, 1968). Thercfore, the use of low-
growing okra varictics where rapid canopy development provide
adequate shade to smother subsequent weced growth would be an

advantage in the overall weed managenent strategy.

The precise and efficient contrcl of weeds among other
factors constitute an important agronomic problem in okra
prcduction, In Nigeria, hand weeding which is the most
common method of controlling weeds in the crop is labour-
intensive, expensive and inefficient hence the need for
chemical weed control which appears to be a good alternative,
The use of herbicides to control weceds in vegetables and field
crops has been found to be profitable (Sinha et al., 1982;
Bakut, 1985; Ogungbile and Lagcke, 1986). Reported
investigations on chemical weed controcl on okra in Nigeria
have suggested pre-emergence application of herbicide mixtures
followed by supplementary hce-weeding later. In irrigated
ckra, Lagoke et al, (1983) observed that mixtures of
metolachlor with terbutryne and alachlor with prometryne,

each at 2,0 + 1,0 kg a.i./ha followed by supplementary
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hoe-weeding at €& weweks after sowing (WhAB) rasulted in pod
yields similar to tw: and three hie-weadings., Similaorly,
effective weed control and high ovkra pod yields were also
reportaed with mixtures of metolachlur with terbutryne
at 1,33 + 0.67 kg a.i./ha and alachlor with prometryne
at 2,0 + 1.0 kg a.i./ha, each followed by supplementary
hee-weeding at 6 WiS in rainfed maize/ckra crops {aAdejonwo
et al., 1987). In effect, none of the herblcide treatments
used by the workers was able to provide scason-long weed

control in the crop.

1.4 Objectives of the Study

The study was thercfore conducted with the following
objectives:
1) To study the effect of nitrogen on the re2Spons«
of two varieties of okra to various periods of

weed interference, and

ii} to identify suitable umethods including herbicide
use for scason-long woad control in okra and the

effects of herbicides on fruit guality.



Chapter ¢

LITERATURE REVIEW

2.1 Effect of Variety on Crowth and VYield of Okra

At Ibadan in the forest zone of Nigeria, Adelana (1981)
observed that 'Vv35' and 'Jokoso' okra varieties exhibited
similar growth pattern at the early stage of growth but
attained peak dry matter production at different times at
the late stage of growth, Although both varieties gave
similar number of flowers and fruits, 'Jokoso' produced
higher fruit yield., Fatokun and Chheda (1983), also at
Ibadan, reported significantly higher total number of fruits
per plant and fruit yield in cultivar 'Pusa Sawani' than
‘Ibk-2"'.

At Samaru in the northern Guinea savanna zone of Nigeria,
Majanbu et al. (1985) tested two varieties of okra and found
that 'NHAE 47-4' had significantly higher pod yield and number
of green pods per plant than 'white velvet'., Although plants
of both varieties attained similar height, variety 'white velvet'

attained 50 per cent flowering sooner than 'NHAE 47-4".

2.2 Effect of Witrogen on Growth and Yield of Okra

Okra plant growth is greatly retarded when nitrogen supply
is deficient (Chhonkar and Singh, 1963; Watanabe and Inayama,

1977). Nitrogen deficiency symptoms in okra include stunted
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growth, thin shoot and small yellocw laaf production,
Under extreme conditions of nitrogen deficiency, prematurc
leaf abscission occurs with consequ:nt production of small ,
tough and warty pods. Nitrogen fertilizer has been reported
to significantly incruase plant growth parameters such as
plant height, number of leaves and branches per plant and
dry matter in okra (Chhonkar and Singh, 1963). In contrast,
Chauhan and Gupta (1973) observed lack of response of these

paramters to applied nitrogen.

Reports on the cffect of nitrogeh on flower development
in okra have not been consistent. Kamalanathan gt al. (1970}
found that flowering was delayed by excessive nitrogen supply
while Rac (1972) obscrved that the number of days to
flowering in ckro is meore of a varietal characteristic than
envircnmental, Chaunan and Gupta (1973) and Majanbu (1983)
did not also obsurve any influence of nitrogen on the number

of days to flowering,

A nmajor yield coﬁponent in okra is the number of
fruits per plant ({(Fatokun et al., 1979}, Significant
increase in the number of fruits per plant as the level of
nitrogen was increased has been reported (Asif and Greig, 19725
Fatokun and Chheda, 1983 and Majanbu et al., 1985}).

Ahmad and Tullock-Reid (1268} recommended nitrogen
level of 112 kg/ha for maximum okra fruit yiclds. However,
Verma et al (1970) observed a decrease in fresh okra fruit

yield when nitrogen application was increased to 120 kg/ha,



Randhawa and Pannuwa {1969} alsc reporteld that fruit weight
was not significantly affected by nitrogen levels,

Majanbu et al. {1%8Z) howaver observed that nitrogen
application at the rate of 100 kg N/ha increased green pod
yield of okra by 100% compared with no nitrogen in one of

two years of trinls., Similarly, in Nepal, Shrestha (1383)
reported a lack of response to nitrogen fertilizer in the
first year and o gquadratic response the following year.

In India, linear incregases in green pod yviaeld was reported
with nitrogen application of between 56 and 135 ky N/ha (Manl
and Ramanathan, 1%80; Hooda et al.,, 1%80), Majanbu et al.
{1985} therefurce suggested that the optimum nitrogen
requirement of the crop would depend on genetic, climatic

and edaphic factors. The lack of response of okra to
nitrogen fertilizer in some Of these studics may be attributable
to differences in native fertility of the scils and weather

conditions at the various experimental sitoes.

2.3 Effect of Weed Interference on Growth and
Yield of Qkra and Othor Vegatable Crop

Interference is the detrimental effects of one plant
species on another rasulting from their interactions with
2ach other (Akobundu, 1987) while competition is the
relationship between two or more plants in which the supply

of a growth factor falls below these combined demands (Aldrich,198¢;
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According to Akobundu (1987), interferconce therefore
includes both competition and amensalism  which he defined
as the interactiosn in which growth <f one of the organisms
{plants} is depressed while the other is unaffected. He
further argued that since it is common to measure the
depressive affect of weeds on crop yleld and ignore the
effect of crops on weed growth in weed~crop interactions,
such data can only be used to illustratc competition but
not amensalism.

Roberts (1976} reported - that in the absence of any
weed comtrol in wegetable craps, losses in yield ranged frem
20 to 100% depending on weed species and growing conditions.
In Brazil, William and Warren (1975) observed that yield
loss in okra due to purple nutsedge competition during the
entire cropping season was 62%. In India, Singh et al. (1981}
reported B80% loss in okra seed yield in unweeded plots

compared to weed~free plots.

At Samaru, Nigeria, Adigun et al. (1982) reported that
weed infestation significantly depressed various growth
parameters in paepper such as crop vigour, leaf, branch and
fruit number and reduced yield by 80% compared with crop
kept weed-free throughout its life-cyecle. Lagoke gt al. (1558},
also at Samaru, reported 87% loss in chilli pepper fruit yiasld

as 2 result of weed competition throughout its growth period.
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2.4 Critical Period of Weed Interferonce in Qkra

The most susceptible periocd of crep growth to weod
interfarence has bacn describad as the critical period of
weed interference {ieto ot al.. 1268}, Tor wost crops,
wead competition during the first guarter 3£ the growth
pariod was observed by these workers to ba very critical
becaus2 the damage to crop at this stage is irreparable.
Converscly, if such damage could be avoided Jduring this
zarly period, subsequent weed growth is unlikely to have
significant effect on yield. The studiez of Kasasian and
Seeyave (1969) on the critical period of weed competition
in a number of vegetable crops showed that the first third
of a crop life~cycle has to be maintaincd free of weed

competition if adverse effect on yield is to be avoided,

Factors such as the relative growth of the crop and
weeds., Jdensity of planting, varicty grown and time of
muisture and nutrient stress have been reported by Shadbolt
and Holm (1956} to influence the preclse time and duration

of maximum compatition.

In Brazil, the critieal perilod of weed competition
with okra osccurxed between 3 and 7 waeks after sowing
(William and Warren, 1975). However, in India, Singh
et al. (1981) observe:d that the most critical period of

weed competition with okra was 2 to 6 weaks after sowing,
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2.5 Effect f Seasonel Varietion n Growth and ‘QZF
Yield of Okra ¥

Seasonal differences have bean found to affect growth
and yield of ockrs in several varts of the world, Fatokun |
and Chheda {1983} reported that yields of okra planted
garly (April) wer: higher than the late crop (August). Tha
significant varintion in response of okra to fertilization
reported by Majanbu et al. (1985) was attributed to the
baotter weather ceonditions that prevailed during cne of the
seascns. In India, Bisaria and Shamshery (1979) reported
highest okra pod yield in the rainy season (July to September)
compared with those in the winter (Octobor to January) and
summer (March to June) seascns. Tt appuars that zarly planting
and favourable rainfall (in gquantity and distribution) favour
Gkra growth particularly the numberx of fruits produced per

lant .

2.6 Interacticn between Variety and Nitrogen in Okra

Studies on thae growth of two cultivars of okra and the
effect of rate of nitrogen application on them in the forest
zocne of Nigeria have shown that nitrogen increaseld number of
fruits per plant and fruit yizld although the magnitude tenled
to be greater in cultivar ‘Pusa sawani' than in "Ibk-2°
(Fatokun and Chheda, 1983}, 1t was further Observed that

epplication of nitrogen at 112 kg/ha increased the fruit
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yields of cultivar fPusa sawani' from 13.09 t/ha to 16.59 t/ha
while the corresponding yield of cultivar ‘Ibk-2' was from

11.60 t/ha °~ to 14.73 t/ha, compared with no nitrogen treatmenc.

In the northcrn Cuinca savanna of ligeria, Majanbu gt al.
(1985) however, reported thot the two varicties of okra used
responded to nitrogen application diffecrentially with respect
to yield and yicld-related characters such 2s the number of
pods per plant and pod diameter. They found that when the
two varieties were considered at different rates of nitrogen
ranging from 0 to 100 kg N/ha, variety 'ITHAE 47-4' had
significantly higher values for all these parameters than

var. 'white velvet'.

2.7 Chemical Wced Control in Okra

Herbicides that have either been evaluated singly or
in mixture with othere for selective weed control in okra
included metolachlor {2-chlorc~N-(2-ethyl-é-methylphenyl)-
N- methoxy-1-methyl) acetamide, alachlor (2-chloro-2,6-
diethyl-N- (methoxymethyl} acetanilide), terbutryne (2-Ttert-
butylamino-4- (ethylamino)-6-methylthio-5-triazine),
prometryne (4,6-bio-~isoprophyl amino-2-methlthio-1,3,5-triazinez),
diphenamid (N,N-dimethyl-2,2~diphenyl acetanide), and
pendimethaiin (N- (1-ethylpropyl)-3,4~-dimethyl-2, 6~
dinitrobenzenamide). The relative solubility of these
herbicides and their LD50 are listed in appendix 1. The

herbicides have been evaluated in okra and observed to show
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good performance both in terms of weed control an& crop
selactivity (Wascom and Fontenot, 1967; Bazan, 1976;
Jackson, 1976; Chew =t al., 1977; Lee, 1978; Randhawa and-
Sandhu, 19%78; Rajagopal and ashok-Matha, 1979; Brathwaite,
1981; Lagoke et al., 1%283; Lagoke &t al., 1987; Hﬂejqnwo

et al., 1987).

2.7.1 Triazines

The triazines are heterocyclic nitrogen derivatives.
The heterogyclic ring is composed ¢of three nitrogen and
three carkon atoms {(Klingman and Ashton, 1975). Triazine
herbicides are symmetrical or assymetrical depending
on whether the thre: nitrogen atoms in the heterocyclic
banzene ring of their chemical structurz are symmetrically
arranged or lack that symmetry. The s-triazines are
divided into three sub-groups that oconsist of the chloro-
diamino~, methoxy diamino- amﬂ:Iethyhﬂﬁowdiamino—s—tria;ines
and these have common names that ¢nd with ~ 2ine, ~tone
and -~ tryne, respectively (Akobundu, 1587). While uptaks
of all herbicides in this group is mainly through plant
roots, foliar uptake cccurs with the more soluble methylthio
- diaminc~s~triazincs such as prometryne and terbutryne
(Kearnay and Kaufman, 1975). Absorption of triazine herbicides
is usually by reocots and translocation takes place through the
apoplastic gystem ta the shoots of plants (Gleen et al.,,
1975).
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Triazine herxbicides are well known inhibitors of
photcsynthesis in plants. The site of action is the
chloroplast and the mechanism of this inhibition involves
the blocking of ths Hill reaction associated with photosystem II
(Moreland, 1967).

The triazines are the most widely used herbicides in
food crop production in the tropics (Akobundu, 1987). They
control seedling grasses and broadleaves. The usual
phytotoxic symptom of the triazine herbicides is foliar
chlorosis followed by necrosis. However, the first effect
is the reduction of the amcunt of glucose, fructose and/or
sucaxcse in plants (Audus, 1976). Very low concentrations
of the herbicide in the leaves cause increased greening due
to increase in chlerophyll content of the leaves while high
concentrations cause chlorosis and necrosis. Selectivity
of these herbicides is due mainly to differcntial rate of
metabolism in plants (Jachetta and Radoscvich, 1981),
Resistant species metabolize the herbicides at a faster
rate than susceptible species. This process occurs by
hydroxylation, dechlorination, demethoxylation or demethyl-
thiolation depending on the parent substitution. Dealkylation
of the alkyl side¢ chains also occur (Kearney and Kaufman,

1975).
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2.7.1.1 Prometryns

The methyl thio-diamino-s-triazines to which
prometryne and terhbutryne belong have good post-emérgence
activity and crop tolerance with rslativaly short rasidual
life. Members of this group ure cumpatible with several
herbiclides (Akobundu, 19&7).

Raports have shown that prometryne is being used
alone or in mixture with other herbicides for the selective
control of broadleaved weeds and some grasses in various
crops such as cottoen, groundnut, soyabean, cokra, yam and
potato in the Nigerian savanna (Lagoke ¢t al., 1983; 1986a;
1986b; Bulus, 1986; Adejonwo et al., 1987). It is also
used post-emergence mainly as directed spray because of
its contact activity and resists removal from the foliage

by rain because of its rapid penetration of the foliage.

Rajagopal and Ashok~Metha (19792) reported that although
prometryne at 0.5 kg/ha applied pre-emcrgence and supplemented
with one hand-weeding at 30 DAS re&ulted in the highest
fruit yield compared with the hand-weedad control, its
application at the rate of 1.0 kg/ha in okra was the most
effective and cconomical treatment. Brathwaite {(1981)
obgerved that pre-emergence application of prometryne at
2,0 kg/ha maintained good weed control 42 days after treatment
and produced the highest fruit yield although slight initial

injury to plants wns caused by the herbicide. Pre- emergence
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application of promstryne plus metolachlor at 1.5 + 1.5
kg a.i./ha has becn found to give affcective weed control
and good tolerance with consegquent high vield of okra

fruits (Adejonwo_egt al., 1987).

2.7.1.2 Terbutryne

Terbutryne may be applied either pre-emergence ox
post-emergence at rates of 1.0 to 2.0 kg 2.i./ha for the
gelective control of broadleaved weeds in wheat, barley,
sorghum, groundnut, soyabean, okra, cotton and a variety
of vegetables (Martin and Worthing, 1877; Anon., 1983;
Lagoke et al., 1983; adejonwo gt al., 1587). Lagoke
et al. (1983) reported that metolachlor plus terbutryne
at 1,33 + 0.67 and 2.0 + 1.0 kg a.i./ha rzsulted in similar
okra yields to two or three hoe-weadings., In a mixed
maize /okra herbicide evaluation trial, pre-smergence
application of terbutryne plus metolachlor ot 0.67 + 1.33 kg
a.i./ha resultad in higher okra yield than hog-weeding

{(Adejonwo et al., 1987} .

2.7.2 Amides

The only structural property that all members have in
common is that they are all substituted acid amides. All
the members are derived from reactions in which the hydroxyl
pertion of a carboxyl group of an acid has been replacud by
an amino group { -NH;)}. Acid amide herbicides take the name

of acid represented by the R growp. Thus dupending on the
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acld group, the herbkbicide could be an acetamide, propionamide,
benzamide, ete. If ore of the hydrogens of the amonium groun
is replaced by & phenyl group, the resuitant herbicide is
known as an analide (ikobundw, 1287},

A major subdivision of the amide class of herblcoides
is the chloroacetamides. They have a monochlorinated
methyl (Cl-CH,} in the R-1 position and include metolachior
and alachlor. The chemical structure of the remaining amide
hkerbicides have little in comwon except for the central
amide structure although most have a hydrogen substitution
in the R-3 position {Ashton and Crafts, 1981), There is
indication that an alpha-chlorine must be present and that
the two hydrogen atoms attached to the nitrogen in the
acetamide structurz must be replaced in order to obtain
herbicidal activity {(Hamm, 1974). They are mostly used
as selective herbicides in vegetable and field crops
for the control of grasses although they have activities

on broadleaved weeds and sedges (Ashton ond Crafts, 1981).

Chloroacetanides are readily absorbed by plants
primarily by sceeds and first node of germinating seedling
and appear to be translocated in the apoplast but symplastic
movement may alsce ocowr. These herbicides are readily
taken up by susceptible and resistant speclias but appear to
be more rapidly degraded in roesistant species (Jaworski,

1975), The degree of susceptibility of various weeds to
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chloroacetamides could be directly.ralated to the length
of time reguirad to initiate the metabolism of these
chemicals, Thos< spucies that are able t5 metabolize the
chemical as soon as it is absorbed or within a short time
thereafter have only small amount of the chemicnl present
internally at any time. On the other hand, those species
with delayed or slow metabolic capabilities accumulate
relatively higher and therefore lethal concentrations,
The basis for selectivity of the chloroacetamide herbicides
could therefore be attributed to the ability of resistant
plants to metabolize them at a rate sufficient to keep
cellular levels below that reguired for growth inhibition
in the leaves (¥zarney and Kaufman, 1975}, They inhibit
mitochendrial phosphorylation and reduc: cell division in
primary meristems {(Audus, 1976 )., They influence nitrogen
mtabolism due to tie influence they have on nueleic
acid and/or protein metabolism. Foliage applied amide
damage takes the form of localized or general necrosis,
depending on the dose applied while the soil-applied amides

inhibit root clongation (Audus, 1974).

2.7.2.1 Metolaehlor

Thibedeaux ¢t al. (1977) reported selective weed
contrcl in okra with metolachlor at 1.68 to 2.24 kg/ha.

A broader spectrum cf weed control to include broadleaved
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species is possible if metolachlor is combined with other
herbicides. In a herbicide mixture evaluation trial in
irrigated okra in the northern Guinca savanna of Nigeria,
metolachlor plus promwctryne at 1.0 + 1.C kg a.i./ha,
metolachlor plus divzon at 1.0 + 0,5 and netolachlor plus
linuron at 2.0 + 1.6 kg a.i./ha gave good weed control and
resulted in okra pod yields that were comparable to two
and three hoe-weedings (Lagoke et al., 1583 ). 1In an
experiment conducted at Samaru to evaluate the selectivity
of herbicides in a mixture of maize and okra, mixtures of
metolachlor with terbutryne, metobromuron, f£luometuron and
chlorbromuron, each at 1.0 + 1.0 kg a.i./ha focllcwed by
supplementary hoe-weeding and metolachlor plus prometryne
at 1.5 + 1.5 kg a.i./ha resulted in effective weed control
and good crop tolerance with consequent high yields of

both maize and okra {(Adejonwo et al., 1987;}.

2.7.2.2 Alachlor

Lee (1978) studied symptoms of damage and phytotoxicity
of herbicides in several vegetables including okra and
concluded that alachlor was one of the relatively less
toxic herbicides. Putnam and Rice (1979) believed that
alachlor injury was caused by shoot uptake of herbicide when
rainfall or irrigation occurred within 5 days after sowing.
They concluded that environmental conditions most conducive

to injury appear to be wet, cool weather. However,
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rapidly in tomato scedlings {Hoagland_zt al., 1974).
Its activity is yxeduced in arcas of high rainfall because
of leaching problems, but soil incorporation improves
afficacy in areas of low rainfall. Wascor and Fontenct (1967)
obgerved that okro yieclds over a 7 week period showed no
significant increcase comparced to the hoe-weeded contrel
when diphenamid was applied at 6.72 kg/ha. In contrast,
Jackson (1976) reported a reduction in okra fruit yield
when diphenanid was applied at 5.6 kg/ha. However, diphenamid
applied pre-emergence at 2,0 kg.ha gave excellent wead
contyrol during the first 286 days resulting in increasce in
fruit yield inspite of initial slight injury obsecrved in
okra plants {Brathwaite, 1981}. Soll characteristics such
as texture and adsorption to soil colloids might have been
raeasponsible for such differences in ckra response to soil

acting herbicide like diphenamid.

2.7.3 Pinitrocanalines

Many members of this gqroup are soil-acting herbicides
with little or no foliar activity, Oryzalin and pendimethalin
are two memkers of this group that are less volatile and can
be applied pre-emergence without soil incorpeoration (Akobundu,
1987). Although, the dinitroaniline herbicides are selective
pre-emergence herbicides that prevent weeds from emerging

through the soil, they are not germination inhihtors as is
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the case with the carbamate or acetamide horbicides also
applied pre-emergence to weeds. Rather, thev kill weed
seedlings through inhibition of the development of
lateral roots in suscoptible plants (Ashton and Crafts,
1981). Other characteristics of the dinitroanilines are
stunting of the above-ground parts of susceptible plants,
development of dark green colour, swelling and brittleness
of the stem or the hypocotyl of seedlings {Parka and
Soper, 1977)}.

As a group, dinitroanilines are very effective in

the control of itchgrass (Rottboelia cochinchinesis (Louv, )

Clayton). The mode of action of these harbicides is not
well understood but there is indication that they inhibit
photosynthesis, oxidative phoasphorylation, protein,

nucleic acid and lipid synthesis (ashton and Crafts, 1981).
The dinitroanilines degrade readily in ths soil through the

action of micro-organisms (Zimdahl and Cwynn, 1977).

2.7.3.1 Pendimettralin

Pendimethalin is the only member f the dinitrocaniline
herbicides that is herbicidally active when used as a
pre~plant incorporated, pre-emergence or post-emergence
herbicide (Akobundu, 1987}. It is applied as a pre-emergence
treatment for selective control of annual grasses in

horticultural crops such as onion, tomato (fnon., 1982},
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okra (Lagoke et al., 1983) and pepper (Zdlgun et al., 1987;.
In a trial on chemical weed control in okra at Samarwu,
pre—emergence apnlication of mixture of pendimethalin

with prometryne and terbutryne, cach ot 2.0 + 1.0 kg a.i./ha
resulted in poor weed control and low okra pod ylelds conpared
with the hoe-weefed control, Similar results to the above
were also obtained at Kadawa during 1983 wat season {(Lagoke

et al., 1984)

2.8 Interaction between Variety and Weed Control .

Treatments

There is . paucity of research informatiomn on the
interactive cffect of variety and herbicide treatments <n
growth and yield of ockra. However, work dones in this area

in other crops should be of benefit in the present stuly.

.b_-E" .

The effectivenass of herbicide treétmeﬁts.in Crops
is based con interspecific selectivity or differential
response to herbicides among crop and weed sﬁeéies. There
are also many instances of intraspecific selectivity to
herbicides within species. These differential responsaes
within a species may result in poor weed contrel or in

injury to the crop (Wax ¢t al., 1%74).

Vk a
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Differential response to herbicides have been
reported among cultivars in maize (Andersen, 1964; Eastin,
1971), soyabean (kFurnside, 1972} and cow e2a {(ikobundu,
1985). Osgood et al. (1972) observed that differences in
diuron phytotoxicity between two cultivars of sugarcane were
due to difference¢s in the distribution and degradation of
diuron. They further reported that other factors known to
influvence differential response to herbicides among
cultivars of crops arec environmental conditions such as
rainfall, organic matter and cation exchange capacity of

the soil.

2.9 Oorrelation Studies in Okra and Other Vegetable
Crops
Singh et al. (1976} and Roy and Chhonkar (1976} reported

that okra fruit vicld was significantly and positively
correlated with ;lant height, number o0f Lranches and leaves
per plant and fruit number. Majanbu {(1283) also established
significant and positive corrclation betwecen fruit yield, planc
height and number Of fruits per plant in ~kra.

Significant negative correlation were cbserved between
weed infestation, weed weight and yiclds of various crops

including pepper (Adigun, 1984) and potato (Bulus, 1986).
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Chapter 3

MATURIALS ARD LHETIODS

3.1 Description of “xperimental Site

Field experiments waxre conducted at the Irrigation
Research sub-station of the Institute for Agricultural
Research, Kadawa (11° 3%2°H, 08°02'E and 500 r above sea
leval} in the Sudan Savanna ecologlcal zons of ligeria
during the 1984 and 1985 dry seasons (February to May)
and at the College of Agriculture Farm, samaru {11°11°'W,
07°3R'E and 656m above sea level) in the northern Guinea
savanna 2one during the 1984 and 1985 wet seasons {June
to September).

The fields used at Kadawa were cropped with groundnut
and maize in 1983 and 1984 wet seasons,; respactively, while
the sites usad at Samaru were cropped with maize and sorghum
in 1984 and 1985 wot scasons respectively. Thoe soils of
the experimental sites woere sandy loam. Detalls of their
physico-chemical characturistics are contained in Table 1. The
metecrological records during the periods of experimentation
are alsc presented in Figures 1 and 2. The common waed
species observed on the sites are grassas, breoadleaved

and sedges (Table 2j.
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Table 1 Physical and chemical analyses of soil samples taken at two depths frow
experimental sites,

Kadawa Samaru

Soil Properties 1984 1985 1984 1985

0-15 15-30 0-15 15-30 015 15-30  0-15 15-30

cm cm cm ctn (el cm cm cm
Physical Properties
Sangd (%) 62 66 68 62 &0 64 58 58
Silt(s) 20 24 14 28 14 24 34 28
Clay (%) 10 10 18 10 16 12 8 14
Textural class Sandy ILoam Sandy Loam Sandy Loam Sandy Loam
Chemical properties
pH in water G.50 6.20 6.10 5.90 4.60 4.70 4.70  4.50
pH in 0.01M KC1 5.80 5.60 5.30 5.20 3.90 1.80 4.10 3.90
Organic carbon (%) 0.50 0.20 0.52 0.38 0.10 0.10 0.30 0.30
Total nitrogen (%} G.02 0.04 0.04 0.04 0.01 c¢.o1 0.03 0,03
Available P (ppm} 36.8 14.0 20.30 10.0 7.70 2.45 2.45  4.90

Exchangeable cations (meg/i00g soil)

K 0.30 0.24 0.2+ 0.23 0.07 0.07 0.1¢ 0.13
Mg 1.03 G.58 1.1 Q.95 0.34 0.39 0.29 Q.58
Ca 7.85 5.35 5.99 5.43 1.18 1.22 2.25 3.00
Na C.41 Q.24 0D.22 (.26 .10  0.08 .05 .09

C.E.C. _ 10,60 8.3¢C 9.20 7.40 2.50 2.80 4.00 4.60
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Table 2 Weed species at the experimental sites and their levels of infestation

Types of weeds

Plant Family

Level of infestation

Kadawa Samaru
1964 1985 1984 1985

Grass Weeds
Cynodon dacytlon (L) Pers. POACEAE M - L M
Dacyloctenium aegyptium(i)P. Deauv n M L - L
Digitaria horizontalis willd - H M
Eleusine indica(l) Gaertn n 3| H H
Broad-leaved weeds
Acanthospermum hispidum DI.C. ASTERACEAE M H H H
Ageratum conyzoides (I.) ASTERACEAE H H M
Amaranthus spinosus (L) AMARANTHACEAE [ M M H
Amaranthus viridis (L) AMARANTHACEAE M M L
hspilia africana (Pers.)C.D. ~dans ASTERACEARE - L H
Cassia mimosoides (L) CAESALPININCEAE - L -
Commelina benghalensis (7) COMMELINACENE H H H M
Crotolaria retusa (L) FABACEARE - - M M
Ipomoca eriocarpa R. Br CONVOLVULACERE L - L L
Synedrella nodiflora Gaertn. ASTERNCEME - - L L
Tridax procumbens (L) ASTERNCELE - -
Vernonia galamensis (Cass.) Less. ASTERACEARE M - M H
Sedge weeds
Cyperus esculentus (L) CYPERI.CEAE L
Cyperus rotundus (L) CYPERNCERE M H -
Kyllinga squamulata Thonn. ex Vahl. CYPERACELE - - -

X I
[} n "

nil (absent)

high infestation (60-90% frequency of occurrence)
moderate infestation (40-59% frequency of occurrencc)

low infestation (10-39% frequency of occurrence)
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3.2 Cultural Practices

3.2.71 Land preparation and fertilizey application

The experimental fields were ploughad and then harrowed
two weeks later, Soil snmples were takan fron two depths
{(G~15 cm and 15-30 c¢n) wrior to Tertilizer appllcation and
analysed for their physico~chemical propertiss (Pable 1).
Single superphosphate and muriate of potash were applied
as basgal dressing to supply 30 kg PBOBKha and 40 kg R2D/ha
respectively before ridaes were constructed at 75 cm apart.
Hitrogen was applied in the form of calcium zinnonium nitrate.
Each rate of nitrogen was applied in two agual split doses,
at 3 and € weeks after sowing., The application was by side-
dressing in grooves along the ridges about 7 ocm away from the

plants and covered with szoil,

3.2.2 Varietal characteristics

The twoe ilumproved varieties used in this investigation,
V¥35 and TAZ-38, which were developed by the iWational
Horticultural Research Institute {NIHORT), ZXbhadan, have
similar growth hahit, but differ morphologically. They are
non-branching, dwarf and slightly haity stews with a maximum
height of 96 cn, compared with local varieties which can be
as tall as 180 cm  oxr more. While variety V35 has large
altarnate cordate leavas with three or five smooth-edged lcbes,

TAE-3% has leaves with notched or serrated margins. The two
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varleties produce bright vellow flowers which are carried
singly in the leaf axils on peduncles rarely more than 3am
in length. They are early wsaturing taking kbetwezn 48 and
50 days from sowing to fruit formation. In adaition,

while variety V35 has short pods, TAE-38 produces elongated

slender pods which are both hairy and ridged.

3.2.3 Sowing and spacing

| The experiments at Kadawa were conducted under
irrigaticn in the dry scoson from Pebruary to lMay and at .
Samaru in the wot season between June and September in

1984 and 1985. Three okra seeds of cach varisty were sown
per hill at intra-row spacing of 45 cm on 8/2,84 and 15,2,/85
at Kadawa and on 22/6/84 znd 17,6,85 at Samaru. The crop

was thinned to one plant per stand three wseks after sowing.

3.2.4 Irrigation schudule

The experiment conducted during the dry sasasons at
Kadawa were irrigated twice per week from the time of
pPlanting until the £inal harvest. The soil was saturated

with water to field capacity at @ach application.
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3.3 Treatments and Exoeriisental Designs

The weed interforence and weed control experiments
were laid out in a zplit-plot and randomized complete block
designs respoectively, ench with threwe replicates., The
gross and net plot sizos in both uxperiments were 3.0 m x 4.5m
{13,5 m*} and 1.5 m x 4.5m (6.75 n*), respectively.

In the weed interference trials, the main plot
treatments consisted of two varieties of okra (V35 and
TAE-3B) and three nitrogen levels {0, 75 and 156 kg/ha) in
factorial combinations while the sub-treatnents were made up
of ten periods of weed interference (Table 3}. In the
first set of treatments, plots were kept weed-froe for 3, 6, ¢
and 12 weeks after sowing (WAS). In the se¢cond set of
treatments,; crops wer: weed~infusted intially for the
corresponding periods stated above ., Two control treatments
in which the plots were kept weced free and weed-infested
until harvest were alsoe included for comparison,

In the weed control uxpuriments, the sixteen herbicide
treatments compared with hou-weeded and untreated (unweeded)
controls at Kadawa during 1984 dry season were 2ight
terbutryne-based and ecight prometryne-based mixtures (Table 4}.
In the subseguent trials, only the promising treatments
consisting of mixtures of metolachlor and pendimethalin with
terbutryne and prometryne were evaluated. These mixtures

were applied either once, pre-emergence or split-applied as
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as pre-emergence and directed post-emergence application e

between crop rows at 3 WAS, Supplenmentary hoe-ws=eding of
the pre-emergence treatment at 6 WAS was also included

" (Table 5).

3.4 Herbicide Applicaticn

Pre-emergence herhicide treatments were applied a day
after sowing while the directed post-emergence treatments
ware applied at 3 WAS. 7The herbicides were applicd with
CP3 Knapsack sprayer using a deflector nozzlie in about

250 1/ha spray volume at a pressure of 2.1 kg/cm?®,

3.5 Crop Protection

Weeding operations were carried out with hand-~hoe
acoording to the traatments. The crop was sprayed against
flea beetles damage at 3 and 6 WAS with Cypermethrin at the

rate of 0.25 kg a.i./ha using Cymbush 10 EC.

3.6 Observation and Data Collection

3.6.1 Weed infestation

3.6.1.1 Wead cover score

In both the weed interference and weed control
experiments, plots were scored for weed infestation using
a scale of 0-10, at 6, 9, 12 WAS and at harvest. Z¢ro was
given to pleots without weeds and 10 to plots with complete

weed covar.
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Table 3 Details of treatments for the weed interference study
in okra at Kadawa and Samaru in 1%84 and 1985 dry and
wet seasons.

Treatments Code

Yariety
V35

TAE-38

Nitrogen {kg ha)
0

75

150

Period of Weed Interference

Weed- free for 3 WAS1

&
Weed-free for 6 WAS +
Weed -free for 9 WAS +
+
+

Wweed-free for 12 WAS
Heed-—-free until final harvest

Weed~infested for 3 WAS ++
Weed~infested for & WAS ++
Weed~infested for 9 WAS ++
Weed~infested for 12 WAS ++
Weed-infested until final harvest ++

1WAS = weeks after sowing

+ Plot kept weed-free for various periods and subseguently
allowed to be infested by weeds until harvest.

++Plot allowed to be weed~infested for various periods and
subsequent ly kept weed-free until harvest.
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Table 4 betails of herbicide mixture treatments for the
wzed control trial in okra at Kadawa, 158+¢ dry

Season.
Treatments

Variety

V35

TAE=36

Weed Control' Rate (kg a.i./ha)
Metolachlor+terbutryne 1.0+0.,5
Metolachlor+terbutryne 2.0+1.90
Metolachlor+prometryne 1.040.5
Metolachloxt+prometryne 2.0+1.0
Diphazrnamid+terbutryne 1.0+0,5
Diphenamid+terbutryne 2.0+1,0
Diphenamid+prometryne 1.0+0.5
Diphenawid+prametr yna 2.0+1.0
Pendimethalin+terbutryne 1.0+0,5
Pendimathalintterbutryne 2.0+1,0
Pendimethalin+prometryne 1.0+0.5
Pendimethalintprometryne 2.0+1.D
Alachlor+terbutryne 1,0+0.,5
Alachlor+terbutryne 2,0+1.0
Alachlor+prometryna 1.0+¢G.5
Alachlor+prometryne 2,0+1.0
Weeded check at 3, 6 & O WAS' -

Untraated control

+ All the herbicide treated plots were supplementarily weeded
at 6 WAS,

1 WAS = weeks after sowing.
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Table 5 Details of herbicide mixture treatments for the
weed control trials in okra at Radawa, 985 dry
season and Samaru, 1984 and 1985 wet seasons.

Treatments

Varietz
V3is

TAE-38
Weed Control

Metolachlor+terbutryne

"

n

)
Metolachlox+prometryne

n

n

"
Pendimethalin+terbutryne

"

"

"
Pendimethalintpronetryne

"

n

Wweeded check ot 3, 6 & 9 WAS3

Untreated contreil

Rate f{kg

aﬁi.;"ha)

2,0+1.0

2.0+1,0fb
2.0+1.,0fb
1.0+0.5fb
2.0+1.0

2.0+1.0fn
2.0+1.0fb
1.0+0.5fb
2.0+1.0

2.0+1.0fb
2.0+1.0fh
1.0+0.5£fb
2.6+1.9

2,0+1.0fb
2.0+1.0fb
1.040.5£h

T 4.0+0.3

SHW2

1.0+0.5

1.0¢£,.5
SHW
1,0+0,5

1.040,5
S
1.,0+0.5

1.0+0,5
S HW
1.,0+0.5

1 fb = followed by post-~emergence

3 WAS

2 GSHW= supplementzory hoe-weeding at 6 WAS

3 WAS= weeks after sowing

herbicide application at
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3.6.1.2 vVieed drv wmattur production

Weed dry matter was obtained by taking wead samples
from C.75 m* guadrat pur nlot before weeding the appropriate
plots at the specificd time and st final harvast {Tables 3,
4 ard 5. The weeds were separated into grasses, broadleaved
and sedges and oven:dried at 70 °C to constant waeight,
Cummulative weed dry matter production per plot in the weed
interference experiment was determined by adding up all the

weed dry weight at woch weeding and at harvest.

3.6.2 Crop growth parameters

3.6.2.1 Crop stand count

Crop stand count was token at 2 WAS and at harvest in
orxder to assess the ¢ffect of treatment on tha crop establish~

ment .,

3.6.2.2 Crop vigous sScora

Crop vigour acora was taken at 6, 9 and 12 WAS using
a scale: of 0 to 10, whars 0 wvas scored for -~ plot with
completely desd plants and 10 for a plot with vory
vigorous plants. Parameters taken into consideration in
vigour score included vlant height, grechness of foliage

and the spread of the plant canopy.

3.6.2.3 Crop dry mattoer production

Using systematic random sampling, four plonts per plot

+

alic

were cut at the ground lovel and oven-dried at 70 °C to constarn

weight Br the determination of dry matter production.
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3.6.1.2 ¥Yesd dryv wmatizy production

wFeed dry matter was obtained by taking wead samples
from 0.75 m? quadre?t pur nlot before weeding tlhe appropriate
plots at the specified time and at final harvist (Tables 3,
4 ard 5j., The weeds were separated into grassaes, broadleaved
and sedges and oven-dried at 70 °C to constant welght.
Cummulative weed dry matter production per nlot in the weed
inter fexence experimant was datermined by adding up all the

waad dry walght at ecoch weaeding and at harvest,

3.5.2 Crop growth nayaneters

3.6.2.1 Crop stand count

Crop stand count was token at 2 WAS and ot harvest in
order to assess the effect of treatment on ths crop establish-

ment .

3.6.2.2 Crop vigour ScoOYe

Crop vigour scora was taken at 6, 9 and 12 WAS using
a scale of 0 to 10, whore ¢ vos scored for o plot with
completely dead plants and 10 for a plot with vary
vigorcus plants., Parameters taken into consideration in
vigour score includal nlant beight, greehhless of foliage

and the spread of the plant canopy.

3.6.2.3 Crop dxry mattur production

Using systematic rapdom sampling, four plants per plot
were cut at the ground lovel and oven-dried at 70 °C to constant

waight Br the determination of dry matter production.
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26.7°C. A factor of 400 which was determinsd from the
manufacturer's chart was used to nultiply the viscometer
reading in order t0 arrive at the neasurements in centipoise
{Brookfield Enginecrinyg lLaboratories, 1961}.

The stapdard associztion of Vitarin Chaemists (1966)
method wag used to astimate ascorbic acid., Fruit samples
were oven=dried at 70°C to constant weight before grinding
with & mill for nutrient analysis. Crude protein (N x 6.25)
was astimated by the micro~Kjeldah method. Values for
sovluble carbohydrate and ash were determined by official

ADAC {1980) methods.

3.9 Anzlysis of Data

Data collected were subjected to analysis of variance
to test the treatment 2ffoects for significanee  wsing the 'F!
tast as described by Snedecor and Cochran (1967).
Bignificance of mean differences were tested using Duncan's
Multiple Reange Test (Duncan, 1955%). Correlaticon and regression
analysis ware also carried out to deterwine the asscciation
and relationship between the fruit yield and plant characters.
Curves of predicted values of okra fruit yield for
varieties V35 and TAL-3F as related to perlods of weed

interference were obtained using the aquation:

Y =3 ¢ hzdz + b3Z3
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where ¥ = yield and 32 and 2.3 are functicns _f time of

weeding chosen such that the slope is zero at t = 0 (time of
sowing) and t = 15 (time ©f final harvest) a2nd ~, b2 and I::3
are regression coefficientsi The reconstitutad equation in

guartic form is:

= 2 3 4
Y-:1+bt+b2t +b3t +b4t

The equation gives 2 sigmoid relationship betwzen yield and
weeding time which has a zerc slope 2t both t = 0 and t = 15

weeks, thus depicting the asymptotic rclatisnship,
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Chapter 4

RESULTS
4.1 Lffects of Variety, Witrogen and Period of
Weed Interference on the Growth and Yield
of Okra

The effects oif variaty, nitrogen and period of
weed interference on varicus growth parameters ot okra
viz crop height, shcot dry matter production, number of
days to flowering, number and yield of fruits are presented
in Tables 6 to 34.

-

4.1.1 Crop vigour score

Varieties of okra did not differ significantly in crop
vigour scores at 6, 3 and 12 WAS in all the exwveriments
(Tables 6, 7 and 8). The effect of nitrogen level was
only significant at Hadawa in 1985 dry season when
crop vigour score at 12 JAS increased with nitrocen level.

In all the trails, vreriod of weed interference
significantly affected cro; vigour scores. Yeed infestation
for 6 WAS and longer depressed crop vigour. At Xadawa in
both years, crop kept weed-free for 3 WAS only had lower
vigour scores than those weed-infested for the same period.
In 1985 dry season, crop kept weed free until & WAS had
lower vigour score than those weed-infested for 2 WAS. 1In
the same year at 12 Ya5. crop on plots kept wead~free until
9 WAS had lower vigour than those of the plot infested until

3 WAS. Vigour of okra crop reduced as the weed-infestation
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Table 6 Effects of variety, nitrogen and pcriod of weed
interferenc: on vigour scorcs of okra at Kadawa in 1984
dry season.

Treatments Cxop vigour score1 at
6 was? 9 WAS 12 WAS
Variety (V)
V35 4,75 4,79 4.51
TAE-38 4.83 5.06 4.66
SE (%) 0.199 0.208 0.202
Nitrogen (kg/ha) (i) " e -
0 4,59 4,60 4.28
75 5.05 5.32 4.92
150 4.73 G.85 4.55
S B8E(%) 0.244 0.254 0.247
NS 1S NS
Period of weed interference (P)
Weed-free for 3 WAS 2.38bc> 1.72¢ 1.36c
Weed~free for 6 WAS 7.26a 7.06a 6.37a
Weed-free for 9 WAS - 7.38a 7.0%a
Weed~-free for 12 WAS - - 7.31a
Wced-free until harvest - - -
Weed-infested for 2 ¥WaS 7.26a 7.45a 6.89%ab
Weed-infested for € WAS 3.15L 4,49 6.58¢
Weed-infested for 9 WAS - 2,27¢ 2.05¢c
Weed~infested for 12 Wis - - 1.30¢
Weed~infested until harvest - - -
SE (%) 0,309 0329 0.355
* * *
Interactions
VXN NS NS NS
Vxp NS NS NS
NxP NS MS NS
VxNxP NS NS NS

1 Crop vigowr score taken wsing a scale of 0 to 13, where 0 represented completels
dead plant amd 10 represented the most vigorows croo,

2 Weeks after sowing,

3 Means followed by the same letter (s) within the same clumn and treatment ace
ot significantly difforent at 5% level of probability (OMRT).

4 Treatments that had rot been conpletely applied at the time of observation,

‘NS, * = Ibt significant, significant 2t 5% level of probability.
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Table 7 Zffects of variety, nitrogen and period of wead
interference on vigour scores of okra at Kadawa in 198;
dry season.

Treatients Crop vigour score1 at

& WhS 9'1a5 12 Was

Varjety {V)

V35 3.51 855 4, 3G
TAE~38 " 2,29 4,69 4.67
58 (%) 0.230 0.210 0.135
NS e B NS
Nitrogen {(kg/ha) (N)
0 | 2. 87 4.03 4,84c°
75 : 3.79 4.84 4,49hb
150 " 3. 40 £,99 5/13a
SE (&) 0.287 , 0.257 0.16%
NS NS *
Period of weed interferince (P)
Weed-free for 3 WAS | 4.06be £.71b 3.24a
Vead~-free for 6 WAS 3.55¢ &,22ba 3,234
Woad=free for 9 WAS -4 G.%a 6. 1Ebe
Wead~free for 12 WAS - . : 6.87ab
Weed-free until harvest - - -
Head-infested for 3 WAS 4,88a 7T.36a 7.62a
Wead-infested for 6 WAS 1.794 3.57cd 5.41¢
YWaed-~infested for 9 WiS - -~ 2,674
Weed-infested for 12 VWLS - - f 1.06a
Wead=-infested until harvaest - - ' ~-
SE (%) 0.221 0.238 . 0.236
. * * : %
interactions .
Vxh NS NS ; NS
VxP : NS NS : NS
itxb ; NS NS : NS
VxMN»p ! NS NS NS

1 <Crop vigowr score taken using a scale of 0 to 10, where 0 roprasent:
completely dead »lant and 10 represented the most vigorous crovg.
2 Weaks after sowing

3 Means followed by the same letter (s) within the same column and
treatment are not significantly different at 5% bvel of probability

4 éggﬁz%ants that had not been completely applicd at the time of
observation.
Proatments xon vigour scoratat
sunse 9 HAS 12_W5S
Vaciety (V) _ o
Vs S | 5.83 483 4,88
TIE-38 L 5.22 . 5i22 .. 5.30
SE (%} R -~ p.208 0,345 p.255
: NS s NS
titrogen (kg/ha) S o Ty
0 o S 4,90 4.66t . 4.85
- S 5.14 5.3 - 5,36
150 S 5.03 5.13 % 5,06
SE (¢) S 0.254 0.423 0.312
NS NG NS
Period of wead interferance {P) ' ' '
Wwead-free for 3 WAS §.11ab>  5.03ab 4.26a
Veed~free for 6 WAS S 5.92ab 5.%2a 5.28bc
Weed-free for 9 WiS e -4 - 6.37a 7.06a
Weed~free for 12 WAS - : : - 6.863
Weed~infree until horvest = | ~ -
Waed--infasted for 31 WiS 5.9%4ab : G.Cda €.61ak
Weed~infested for & WAS - 3.55¢ 31.97bc 4,67

WMaad~infosted for $§ Was : - : 2. 22be 4,.03%
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Table 9 Interaction hetween variety and period of weed
interference on vigour score of ckra at 12 Was
at Kadawa in 1985 dry season.

Crop vigour score | at 12Was“

Period of weed interfarence -

V35 ThE-38
Heed~free for 3 WLg 2.98fg3 3.50f
Wead~-free for 6 WAS 3,13% 3.32F
Wead-~ free for 9 WAS 5.84de 6.51bcd
Weed—-free for 12 WIS 6.22¢cde 7.51ab
Weod-free until harvest 4 ; -
Weed-infested for 3 WAS 7.13abe | 2,102
Weed~infested for 6 WaS 5.60de i_ 5.22e
Weed -—infested for 9 WiAs 3.30f% 2.03gh
Weed—-infested for 12 WAS 0.77i | | 1.36hi
Weed~infested until harvest - -

SE {t) 0,345

|
Crop vigour score taken using a scals of G to 16, where 0
represented completoly daad plant and 10 reprasented the most
vigorous crop.

1
Zyecks after sowing '

3Means followed by the same (letter(s) within rows and column
are not significantly different at 5% level of probability {(RM3F;

_ }

QTréatments that had not been completely applied at the time of
cbservation.
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period increased in 1985. At Samaru,crop kent weed-free
for 6 WAS did not differ significantly in vigour scores
from those similarly trecated for 9 WAS. However, at 12
WAS , crop kept weed-free for 6 WAS had significantly lower
vigour score than those kept weed-free for S VWAS and longer
and those infested for 3 !IAS only.

There was significant interaction between variety
of okra and period of weed interference on crop vigour
score at 12 WAS at Kadawa in 1985 dry season (Table 9).
With V35, vigour scorc decreased with increase in period of
weed infestation while no difference was obscrved between

12 WAS and harvest in TaAE-38.

4.1.2 Number of leaves per sguare metre

Variety of okra did not have significant effect
on the number of leaves produced per square metre at
Kadawa and Samaru during the 1985 dry and wet scasons,
respuectively (Tables 10 and 11). However , the effect
of nitrogen level on the number of leaves/m* at 9 WAS
was only significant at Kadawa; 150 kg N/ha resulted in
higher number of leaves/m?’ than 0 and 75 kg ii/ha (Table 10).

Period of weed interference significantly affected
number of leaves/m* at 6, 9 and 12 WAS. At Kadawa, crop
kept weed-free for 3 and 6 WAS and those infested for 6
and 9 WAS had lower number of leaves/m’ than those kept

wead~free until 9 WAS and infested for 3 WAS only.
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Bffects of veriety, nitrcgen and period of weed
interference on namber of leaves par sguare metre in
okra at Hadawas in 13855 dry season.

Tabla 10

Nurber of leaves/m?

Treatments _
' 6 was‘ 5 WAL 12 WAL
Variety {V}
V3ib 9.57 £1,33 40,40
TAE-38 10.¢1 246,96 48,59
SE (1) 0.652 1.956 3.350
NS 5 NS
Nitrogen tkg/ha) (1)
0 9,87 18/61b% 44.33
75 a,33 22.87b 36,74
150 171.05 A1.32a 53,04
SE (&) - 0.770 2. 400 < 4.089
NS * Ng. '
Period of weed interference (P) o o
Weed-free for 3 WAS 13.01ab " 25.84b 22.28¢e
Weed-free for & WAS 10.87a-d 22.87hb 22.40de
Weed-free for 9 WAS -3 36.06a 53.6Ebc
Wead-free for 12 Was . - - 56.80akc
dAced~free until harvest - - -
Hed-infested for 3 WAS 12.,03ab 32.%2a 78.70a
Waad- infested for 6 WAS 6.58a 23,38k 5¢.30abe
Woead«infested for 9 WAS - 8.30¢ 46.87 e
deed~infested for ~12WRS - - 16,34
Wagd~-infested until harvaest - - -
S5E {%) 1.12% 2.044 7.140
* % L]
Interactions R
VN NS NS NS
VP NS HS NS
[3).4% NS e NS
VxiIxP NS NS NS

1 Weeks after sowing )
2 #eans followed by the same letter (s) within the same column cuc
treatment are not significantly different at 5% lewel of probability

(DMRT )

3 fTreatments that had not been completely applied at the time of
observation.
NS, * = Not significant, significant at 5% level of probability.

e B Rt L R R T

e

Treatments _ Suwibeir of leaves/m?
_ 6 was! 9 /A8 12 Wis
Varicty (V) o
V35 16.18 17.0% 12.02
ThAR- 38 16.74 16.74 11.76
SE {%) 1.037 1.511 0.504
Mitrogen (kg/ha) (i} NS NS N5
0 15.76¢ 14.58 12.71
75 . 16.53 18,96 . _ 12.0%
150 17.07 17.10 ©10.96
SE () 1.274 1.837 - 0.622
Poriod of weed interfereﬁce{P) = we e
Weed-free for 3 WAS 18.7Oab2 23,532 10.49£c
weed-free for 6 WAS 12.27bc 22,102 12, 18abc
Heod~free for 9 Was -3 18,01abc 13.%9%ab
Weed-~free for 12 WAS - - 13.75ahb
Heed-free until harvest - - - -
Yeed-infested for 3 WhS 17.36be  18.19abc 12. 41abe
Weed-infested for 6 as 12.50c¢ 16, 15abe 11.11abe

TTae — 2 E} -
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Significant reduction in leaf number of okra was obscrved
in plots weed-infested for a further 3 wesks, that is,
until 9 WAS compared with those infested for 6 TIAS. At
12 WiS, crop kept weed~free for 9 WAS and less and those
infested for 9 and 12 WAS had lower leaf number/m?
compared with those crops weed-infested for 3 WAS only.
However, at Samaru in 1985, there was no definite trend
on the effect of period of weed interference on number of

leaves produced per square metre.

4.1.3 Plant height
Variety of okra only had significant effect on plant

height at 6 and 9 WAS at Samaru in 1985 wet season while
N had effect on height at 6 WAS in the same trial (Tables
12, 13 and 14). Plants of TAE-38 were taller than those
of V35 at 6 and 9 WAS, 75 kg N/ha resulted in taller
plants only at 6 WAS than 0 and 150 kg N/ha (Table 14).
Period of weed interference had significant effect
on height of okra plants at 9 WAS and final harvest in all
the trials. Weed interference for the first 3 WaAs did
not have any adverse effcct on plant height. At Kadawa
in both years, okra plants on plots that ware weed-infested
for 6 WAS and longer and those kept weed-free initially
for 3 WAS were significantly shorter than those kept weed-
free until final harvest. At Samaru, in 1985 wet season,
only crop kept weed-frec and those infested for 6 WAS had

shorter plants at 9 WAS and harvest than all other treatments
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Table 12 Effects of variety, nitrogen and period of weed
interference on plant height of okra at Kadawa k
in 1984 dry seasun,

Treatments Plant height (cm) at
harvest
Variety (V)
V35 81.74
TAE~38 76.92
SE (%) 2.188
Nitrogen (kg/ha) (M) HE
0 78.35
75 B80.68
150 78.96
SE (%) 2.680
Period of weed interfercnce (P) NS
Weed—-free for 3 WAS1 56.88c2
Weed~freec for 6 WAS 90.38a
Weed~fre=. for $ WAS 93.74a
Weed-free for 12 WAS 96.04a
Weed~free until harvest 97 .83a
Weed~infested for 3 WAS 97 .58a
Weed- infested for 6 WAS 74.55b
weed~infested for 9 WIS 64.40c
Weed~-infested for 12 WAS 62.18c
Weed~infested until harvest 59.73¢c
SE (%) 2;760
Interactions
VXN NS
VxP NS
NxP NS
VXNxP NS

1 Weeks after sowing.

2 Means followed by the same lctter(s) within the same column
and treatment are not significantly different at 5% level of
probability (DMRT).

NS, * = not significant, significant at 5% level of probability.
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Table 13 Effects of variety, nitrogen and pariocd of weed interforencd
interference on plant height of ckra at Kadawa in 1985
dry season.

[T

Plant noight (cm) at

Ireatments 5 1;;;3{;1 S WAS harvast
Varicty (V)
V35 24,23 58,39 95 . €0
ThAE=-38 23.33 60,73 96.00
BE {+) 0.538 1,787 3.60%
N3 Ma NS
Mitrogen {(kg/ha) (i)
0 ' 23.70 57,78 90,20
75 22.75 €0,00 100, 60
150 ' 24,90 62,40 96,350
SE (%) . 6.659 2,189 4.412
NS NS NS
Period of weed interfercnce (P) '
Weed=free for 3 WIS 23.17 67.50a° 85. 60
Weed~-free for 6 WIS 24,39 07.00a 91.30be
Hecd~free for 9 WAS -3 72,114 111.40ab
Weed-free for 12 WAS - - i27.10a
Waed=-free until harvest - - -
Vigad-infested for 3 9i5 25,33 69.17a 123, 80a
Haead~infested for & WALS 23,83 L1.81b 75.80¢d
Tleed=infested Lfor 9 Wios - 43.39b 63,104
Weaed=-infested for 12 Qi3 - - 54.10e
Weed-infested f until harvoest - - -
AR {*) 1.107 2.872 6.251
. 1S * *
Intatatlons
VxN ' NS NS 343
VxP ; NS NS NS
bixp NS NS * &
TXNxP MG NS NS

1 Weeks after sowing

2 Means followed by the same letter (s} within the same column and
treatment are rot significantly differemt at 5% lovel of probability (OeRT}
3 'Treatments that had nuot b~en completely applicd at the time of
observation,
NS, **, * = Not significant, significant at 1% and 5% levels cf
probakility, respectively.



L

Effects of variety, nitrogen and period of weed
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Table 14 ,
interference on plant height of okra at Samaru in
1985 wet season.
Plant height (cm} at
Treatments 1
6 WAS o WAS harvest
Variety (V) :
v3s 24.03b2 27.68b 57.10
TAE~38 26.92a 37.74a 66.80
5E () 0.537 2.064 3.189%
| * " _ N8
Nitrogen (kg/ha) (N) S
0 24.47b 31.84 62.70
75 28.,17a 32.55 67.20
150 23.78b 34.01 55,90
SE (¢) 0.658 2.529 3.903
* NS NS
Period of weed interference (P)
Vieed-free for 3 WAS 25.44 34.92ab 72.50a
Weed—~free for 6 WaS 23.51 26.21b 63.20ab
Weed-free for 9 WAS -3 34.1%ab 72.60ab
Heed—free for 12 WAS - - 66.40ab
Weed~-free until harvest - - 64.80ab
HWeed- infested for 3 WAS 22,23 31.77ab 61.90ab
Heed~infested for 6 1TAS 23.93 26.44b 47.90h
Weed-infested for 9 WAS - 35.16ab’ 54,90ab
Weed-infested for 12 ¥WaS - - £0.60ab
Weed-infested until harvest - - 54~70ab
SE {x) - 1.593 2.807 5,402
: NS & *
Interactions _
V=N NS 15 NG
VP NS 7S B
WxP = NS NS
VxiinpP NS NS NE

7 Weeks af
Z

ter sowing

lieans followed by the same letter(s) within the same column and
treatment are rot significantly different at 5% level of probability ([MRI).
3 Treatments that had not been complegely applied at the time of

ohservat

ion.

N3, * = Not significant, significant at 5% lavel of probability.
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Interaction between nitrogen and »neriod of weed

intexference on plant height of okra at final harvest
at Kadawa in 1985 dry season.

Plant height {cm} at final

harvest

Period of weed interfaraence 0 15 150

kg N/ha
Weed-free for 3 WAS 81,252 95 . 8~ 78.8£3
Weed- free for 6 WAS 111.8b—g 77 .9g9-3 84.2e~«j
Weed--free for 9 WAS 97 .0¢c-j 124, 3a=d 112.8b~g
Weed—-free for 12 WAS 117.2b-£f 139.0ab 125.0a-d
HYeed~free until harvest 105.3b-1 134. 8abc 158, 3a
Wead~infested for 3 WaS 108.2b-h 121. 4a-e 139.7ab
Heed-infested for 6 WAS 62.2i3k £7.74~3 70.7h~k
Viced~-infested for 9 11AD 61.65k 67 .5ijk 60.23k
Veed~infested for 12 TIAS 55,63k 37.0k 69.8h~k
Weed-infested until harvast 84.9d-j 20.3k 64.83k
SE () 11.18

1 Veeks after sowing

2 Means followed by the same letter(s) within rows and column
are not significantly different at 5% lavel of probability (DM} .
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in the trial. Plant Height did not exhibit any definite
trond in response to periods of weed interfarence in this

At Kadawa in 1985 dry saason; the intefaétiog'
between nitrogen level and period of weed interference
was significant on okra plant height at harvcest (Table 135).
Without nitrogen no weed interfurence period resulted in
plants of similar helght tc the tallest in the trial. At
75 kg N/ha, plots kept weed-freec for 9 and 12 WasS and
until harvest and thosc weed-infested for 3 WAS only had
conparable okra plant height to those in plots kept
wead-free until harvest at 150 kg WN/ha.. Okra plant height
on plots kept weed-free for 12 WAS and those infested for
3 WAS only were also comparable to those kept weed-free

throughout the growth period at 150 kg N/ha.

4.1,4 shoot dry mattor croduction

Shoot dry matter production at harvest in okra was
only significantly affected by variety at Kodawa in 1984
dry season (Tables 16 and 17) when TAE-38 produced higher
shoot dry matter than V35. Application of 150 kg N/ha
also significantly résulted in higher shoot dry matter
than 0 kg N/ha at the site in 1985, '

The effect of period of weed interference was

'significant on shoot dry matter production at & and 9 WAS

as well as at harvest in all the trials. &t 9% WAS in both

=



Table 16 Bffects of variety, nitrogen and period of weed
interferense on shoot dry matter production of okra
at Kadawa in tYcd and 1305 dry seasons.

shoot Jdry matter {g/m?}

Treatments

1934 1985
P WAS harvest 9 WAS harvest
Varlety (V) . U 5 o
) - . 2
V34 : S-SR 166,8 179.3b° 182.8 248.0
P .
TAE~ 38 ;- 178.9 234 . 4a 213.3 283.6
5 (&) 12.19 15 .40 15 .64 26,04
- s * NS NG
Ritrogen (kgshaj) (N) . '
0 A 149.9 166.5 157.9b  226.7
75 :a 197.9 237.0 197.%ab 281.8
150 2 176.7 217.2 z38.5a  288.9
SE (%) % 16.12  18.84  19.17  32.5%
NE NS * NS
Period of weﬂd interference!?) . E S
Veed~free for 3 WAS ) - 82.7b 79.1b 183.5b 144, sda
Weed~ free for 6 WAS - 297.5a 261.3a 189.1b  18Y9.Bcd=
Weed- free for % WAS o : 242 .1a 246 .0a 304.9a 285 .,6bo
Weed-free for 12 WAS S 274.1a - 375 .7ab
Weed-free until harvest - 349.0a - 430 .2a
Weed-infested for 3 ¥AS 255 .0a 328.6a 33h.0a 480.b6a
Weed~ infested for 6 HAS . 117 .0b 276 .4a 138.7b 286 . 8he
Weaed~infested for 9 WAS - 13.5b 121.2a 53.59¢c 160, 3de
Waed~infested for 12 Was ' - o 71.4b - 86 .5de
Weed- infested until harvest - . $1.0b - 39.6a2
SE (%) B 28.15 31.21 20.36 32.90
T o * & * *
Interactions - o
ViN C . NS NS - NS NS
vxp R NS NS NS *k
NXP ; NS NS NS NS
VXLIXP oo - NS NS NS NS

1 Weeks after sowing
2 Means followed by the same letter(s) within the same column and
treatvent are not significantly different at 5% lewel of probability (RERY) .

3 35§§§@§¥§8n?hat had not becn completely applied at the time of

WS, *%, * = Not siqnificant, significant at 1% and 5% level of
probabllity.
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Table 17 Effects cf variety, nitrogen amd period of weed
interference on shoot dry matter productlon of okra at
Samaru in 1985 wet season.
5 EE Shoot dry matter {g/m )} at
Treatments o ]
WAS1 5 WAS harvest
Variety (V) - .
V35 31.26 99.26 109,93
TAE-38 32.44 122.07 107.26
SE (1) 2.8607 6,748 12,919
T HS NS NS
Nitrogen ({kg,ha) (N} _ e
Q 29.07 100,74 97.78
75 37.72 108.74 122,67
150 28.77 122,67 .7 105,48
SE (%) 3,200 11.911 15,822
NS N3 NS
Period of weed interference (P) ' “
Weed-free for 3 WAS 41.99a° 134.52a 111. 41abe
Weed-free for 6 WAS 42.84a 125,.93a 127.70abe
deed-free for 9 WAS -3 - . 131.56a 168.30a
Weed-free for 12 WAS © - - 152.59a
Weed-free until harvest - - 127.93a
Weed-infested for 3 WAS 34.96ab 129.78a 132.15ab
Weed~-infestaed for & WAS 22.4%bc 89.78bc 72.00bed
Weed—-infested for 9 WAS - 74,37¢ 59.85cd
Weed-infested for 12 WAS - T 70.22bcd
Weed~infested until harvest - _ - 33.784
SE (%) " 5.244 10.252 21.007
Interactions N
VN NS NS NS
VXFP s NS NS
NxP NS NS s
VXNXP - NS NS NS

1 Weeks after sowing
2 Means followed by the same letter(s) within the same column and

treatment are not 31gnificantly different at 5% level of

probability (DART). _
3 Treatments that had not been completely applled at the time of

observatioun.

NS, * = Not significant, significant at 5% level of probability,



Tabl2 18

Interaction between variety and period of weed

interfercnes on shoot dry matter production of ckra
at harvest ot ¥adawa in 1985 dry sanson,

Shoot dry matter (g/m?) at

Period of weed interference barvest :

V35 THE-38
Weed~free for 3 WAS 163. 6c-h? 125. 3gh
Wead~ free for 6 WARS 196.1d-h 183.1e h
Weed~ free for 9 WAS 298.7¢c~¢ 272 .9¢c-g
Weed-free for 12 WAS 314.4cde 437 .3abe
Weed~free until harvest 326, 4ode 544.6ab
Weed-infested for 3 WiS 370.1hacd 590.8=a
Weed~infested for 6 HWAS 308, 7¢-£f 264, X~g
Heed-infested for 8 Wis 184.3e-h 136.6fgh
Weed~infested for 12 WAS5 - 110. 2gh - 61.%h
Weed~infestad until harvest 48,%h 30.21

B (&}

| &5

o

1 weeks after sowing

2 Mcans followed by the same latter s} within rows and column
are not significantly different at 5% level of probability (DiMRY;



58

Ch

years atl}édawa; okra éhoot ary méﬁter pfoduction on

plots weed infested for 6 and 9 WAS and those kept weed-free
for 3 WAS only were significantly lower than those infested
for 3 WAS and thos:z kept weed-free until ¢ WiAS, Crop kept
weed-free for 3 WAS also resulted in significantly lower
shoot dr& matter at 9 WAS than those weed-infested for 3 WAS
only and those kept weed-free until 9 WAS in 1885, At
harvest ih 1984, plots wued-infested untdll 12 Was and
harvest and those kept weed~free until 3 WAS had lower

shoot dry matter while in 1985 only plots kuapt wecd-free
until 12 WAS and harvest had comparable shoot dry matter

to the highest obtained on plots weed-infested until 3 WAS
only.

At Samaru in 1385, okra shoot dry matter production
at 9 WAS on plots weed-infested for 6 and 9 WIS were
significantly lowecr than those kept weed~free until 9 WAS
and infested for 3 WiS only. Crop weed-infested for 6 WAS
until harvest had significantly lower shoot dry matter
at harvest than those kept weed-free for various periods
throughout crop growth and weed-infested for 3 WiS only.

There was a significant interaction between
variety of okra and period of weed interference on shoot
dry matter production at harvest at Kadawa in 1385 dry
scason (Table 18), wHo varietal differences was observed
in shoot dry matter production when the plots were kept
weed~frea fm 3 to 12 WAS and weed-infested for 6 to 12
WAS. However, variety TAE~38 produced signifjcantly

o



5%

S
higher shoot dry matter than variety V3% when the plots

wersé kept weed-free until harvest and weed~infested for

3 WAS only. In V35, none of the periods of weed SR
interference had comporable shoot dry matter to the

maximum obtained with V35 weed-infested for 3 WAS only;.

while plots koept weid-free until 12 WAS | and harvest were

comparable in TAE~38,

4.1.5 Number of days to flowering

In all the experiments, variety TAE-38 tbok longer.ll

days to first, 50% and 100% flowering although this was
not significant at Samaru in 1985 wet scason {Tables 19,
20 and 21). |
_ Period of weed interference had significant =ffect
on the number of days to first, 50% and 100% flowering
in all the - experiments. »nt Kadawa in both yecars, crop
wead~-infested for 6 WAS and longer and also those kept
wead-free for 3 WAS only in 1984, took significantly
longer days to first flowering than the least obtained
with the plots weed-infested until 3 WAS. Weed infestation
for 6 WAS and longer increased the number of days to 50%

and 100% flowering in okra. 1In 1984, crop kept weed-free
for 3 WAS also took significantly longer days to 50%
flowering than those kept weed-free throughout the growth
period. At Samaru, no definite trend was established but
crop weed-infestaed for 6 WAS and longer generally attained
first, 50% and 100% {lowering later than those kept weed-free

initially,



60

Table 19 Effects of variety, nitrogen and period of weed

interference on days to first flowering in okra at

at Kadawa and Zamaru.

Days to first flowering (days)

Treatments

Kadawa Samaru
1984 1885 19E5
Variety (V) 1
45.03a 45.67a 48.29
TAE-38 46.54b 47.47b 48.74
SE (%) 0.343 0.472 0.377
% * NS
Nitrogen (kg/ha) (M)
-0 45,40 16.54 47.9¢
75 46.08 46.72 49.08
150 45,88 £6.45 46.48
SE (%) 0.420 0.578 0.462
NS NS NS
Period of weed interference) (P)
Weed-free for 3 WAS 47.67e %3.5%4a 48.28ab
Weed-free for 6 WAS 45.00a~d 46.00ab 48.06a
leed~free for 9 WAS 44.44ab 44.78a 47.72a
leed- free for 12 WAS 44.61abe 43.67a 47.61a
Weed~free until harvest 33.2%ab 44,22a 47.61a
Weed~-infested for 3 VIAS 44.17a 43.6%a 48.17a
Weed~infested for 5§ VA3 46.17b~e 48.73bc 50.39c
Weed~-infested for 9 WAS 48,0%e 49,.67¢c 48,.78abc
Weed~infested for 12 AS 46.50cde 51.44c 48.56ab
Weed-infested f until harvest 46,89%e 45.61c 50.00bc
SE (%) 0.586 09.21 0.520
Interactions - - *
Vxnh NS % NS
VxP NS NS NS
NxP NS 1S NS
VxHxP NS NS NS

1 deans followed by the same letter (s) within the same column and
treatment are rot significantly different at 5% level of probability (OMRT).

2 Vieeks after sowing
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Table 20 Effects of variety, nitfogen and period of weed

interference on days to 50% flowering in okra at
Kadawa and Camaru.,

Days to 50% flowering (daysh
Treatments 1984 Kadawa 1985 ) Saqgﬁg
Variety (V)
V35 56.19a1 54.49 59.73
TAR~-38 58.42b 56.28 60 .77
SE (%) 0.700 0.634 0.327
Nitrogen (kg/ha) (n} ¥ NS ' NS
0 56.73 55.18 59.37
75 57.78¢ 55.59 60.68
150 57 .40 55.39 59.80
SE (1) 0.858 0.777 0.397
FPeriod of weed interference (P) NS NS NS
Weed-free for 3 WAS® 59.28b 52.39a 59.28a
Weed-free for 6 WAS 55.72a 50.%4a 59.5¢tab
Weed-free for 9 WAS 54.89%a 50.83a 59.2Ba
Heced—-free for 12 WaS~ 56.22a 51.11a 58.3%a
Weed~free foruntil harvast 55.06a 51.83a 59.01ab
Weed~infested for 3 {HaS 54,67a 52.9%4a 59.44a
Woed-infested for ¢ WAS 58.67b 59,75b 61.17%2
Weed~infested for 9 WAS 59.22b §2.31b 6G.06ab
Weed~infested for 12 WAS 60.28b 2. 68b 60, 61ab
Weed-infested until harvest 59,06b 58.0¢b 61.11b
S5E (&) 0.586% 1.127 0.49%¢
* [ *
Interactions
VN HS M3 Hs
Vxb * NS NS
WP * HS NS
Vxlixp NS '8 L5

1 Gcans followed by the same letter (s) within the same columna and
treatment are mot significantly different at 5% level of probahility (QuRY;.

2 Heeks a

fter sowing

15, * = Not significant, significant at 5% level of probability,



Table 21 Effects of variety, nitrogen and period of weed
interference on days to 100
Kadawa and Samaru.

62

% flowering in okra at

Days to 100% flowering (days)

Treatments Kadawa Samaru
1984 1985 1985
Variety (V)
V35 67 .14 63.44 65.30
TAE-38, 69.02 66.44 65 .66
SE (%) 0.887 1.044 0.28¢
NS NS NS
Nitrogen (kg/ha) (N)
0 67.93 65.48 64.97
75 69,20 63.78 65,97
150 67 .12 £5 .56 65 .50
SE () . 1.086 t1.278 0.350
NS NS NS
Periocd of weed interference (P) a '
Weed-- free for 3 WAS 70.11¢ 62.78b 64.94a
Weed-£free for 6 WAS 67.00ab 63.44b 65.22ab
Weed- free for 9 WAS 65 .94a 60 .3%ab 64.67a
Weed-free for 12 WAS 66.671ab 57.19a 64.94a
Weed--free until harvest 65.44a 60.10ab 64.06a
Weed~infested for 3 WAS 65.11a 61.90b 65.11ak
Weed~infested for 6 WAS 70.50c¢ 71.24de 67.61¢c
Weed--infested for 9 WaS 70.72¢ 75.16e 65 .56ab
YWeed-infested for 12 WAaS 70.28¢ 6%.51cd €5 .83ab
Heed-infested until harvest 09.11bc 67.70c 66.83bc
SE (%) 0.767 1.253 0.512
* * oo b *
Interactions Co
VXN NS NS NS
VxP NS * NS
MXFE NS * NS
VXNXP NS NG NS

1 Weeks after sowing
2 iMeans followed by the same letter(s) within the same column
and treatment are not significantly different at 5% level of
probability (DMRT}.

3 NS, * = Not significant, significant at 5% level of probability.



At Kadawa in 1984 dry season, the interactions
betwzen variety and period of weed interferunce on one hand,
and the pericd of wewd interference and nitrogen on the
other were significont on the numbuer of days to 50%
floweriﬁg in okra plant (Tables 22 and 23). Ixcept when
the plots were kept weed-iree for the inltial 3 LS,
variety V35 flowerad earlier than TaE-38 when kept weed-
free for various periods whereas no éuch differences in
flowering was observed in the treatments that were
initially infested with weed (Table 22). Without nitrogen,
except for plots weed-infested for 6 WAS, all other
treatnents had comparable number of days to 50% flowering
to those kept weed-free throughout the growth neriod. With
75 and 150 kg N/ha, crop kept wead-free for 3 WiS and those
infested for 9 WAS and until harvest took more days to
reach 50% flowering than those weed-free for © WAS
{(Table 23).

As shown in tables 24 and 25, the interactions
between vafiety and périod of weud interfcrence and nitrogen
and pericd of weed interference were significant on the
number of days to 100% flowering in okra plant at Kadawa in

1985 dry season. .Variety V35 reached peak of flower
production ¢arlier than variety TAE-38 when the plots were
kept weed-free and weed—-infested for various periods

throughout the growth periocd (Table 24), Except in plots



Table 22 Interaction bitween varicty and noriod of weed
interference on days to 50% flowering in okra at
Kadawa in 1984 dry season.

Days to 50% flowering (aays )

Period of weed interference V33 TAE-38
idced- free for 3 WS 59.11de° 59. 44de
Weed~free for 6 WiS 53.8%abc 57.568de
Weed~free for 9 WAS 53.112a 56.67bcd
Weed~free for 12 WAS 53, 4cabe 59.04de
Weed-free until harvest 53,22ab 56.69%e
Weed=-infested for 3 WAS 53.22ab 56.11abc
Weed-infested for 6 WisS 58.55de 58.78de
Weed~infested for 9 WiS 58.78&de 59.67d¢
Weed~-infested for 12 WAS 60.00e 60.56e
ticed~infested until harvest s8.56de 59.56de
SE (t) 1.054

1Weeks after sowing

’Means followed by the same letter (s) within rows and column are
not significantly diffecrent at 5% level of probability JXDMRT)
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Table 23 Interaction between nitrogen and period of weed
interference on days to 50% flowering in okra at
Xadawa in 1944 dry season.

Periocd of weed interference

Days to 50% flowering [days)

0 75 150
~ kg N, ha

Weed~free for 3 WAS 58.50a~d°  59.67bcd 56.67bcd
Weed-free for 6 WAS 56.67abc 54.50a 56.00abc
Weed-free for 9 WAS 55.33ab 54.67a 54.67a
Weed-free for 12 WAS 54.17a 57.50abc 57.00abc
Weed~free until harvest 54.33a 55.30ab 55.33ab
WYeed~infested for 3 WaAS 54.67a 54.33a 55.00ab
Weed-infested for 6 WAS 60.33cd 58.50a-d 57.17abc
Heed—-infested for 9 WAS 56.00abc 62.174 58,50bcd
Heed-infested for 12 WAS 58.50a-ad 62.33d 60.00¢ca
Weed- infested until harvest 58.84a-d 58.67a-¢ 59.67bcd
SE {t) 1.344

1 Weeks after sowing

2 lleans followed by the same letter{s) within rows and column are
not significantly different at 5% luvel of probability (DuR?T).



Table 24 Interaction between variety and pariod of weed

interference on days to 100% flowering in okra at

Kadawa in 71985 dry season.

-

Period of weed interierence

Days to 1iu% flowering (days.

V35 THAE-38
Weed~-free for 3 HRS1 59.4dab2 66.11c~£
Weed- free for 6 WiS 59.,88abc 67 .00d--g
Weed -free for 9 WAS 59.22ab 61.56a-d
Weed-free for 12 WIS 56.56a 57 .63ab
Weed~ free until harvest 56.92ab 63.28b-e
weed-infested for 3 ¥WiS 61.14ad 62.67a-e
Weed~infested for 6 WAS 69.04c-h 73.44ghi
Weed-infested for 9 WiS 76.381 73.94hi
Weed~infested for 12 WIS 66.74d-g 12.298~%
Weed~ infested until harvest 62.12c~h 66.27c~£f
SE (%) 1.979

! weeks after sowing

2 Means followed by the same letter (s) within rows and column
are not significantly diffecrent at 5% level of probability (DMRT)
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Table 25 Interaction between nitrogen and period of weed

interference on days to 100% flowering in okra at

Kadawa in 1985 dry season.

o Days to 100% flowering {days)
Period of weed interference
0 75 150
kg N/ha

Weed-free for 3 WAS' 61.75b~g>  60.50f-e 66.08ci
Weed-free for 6 WAS 58.17abc 64,71c~1 67.44fF--1
Weed-free for 9 WAS 63.92b~h 58.83a~d 58.42a-4d
Weed-free for 12 WAS 61.00b-e 52.33a 58.25abc
Weed-free until harvest 62.17b-qg 60, 38b~e 57.75ab
Weed-infested for 3 WAS 64.17b~1 51.71b~£f 59,83a~e¢
Wead-infested for 6 WAS 72,02hi) 69,63f£-3 72,06hij
Weed-infested for 9 WAS 72,5217 77.03j 75,963
Weed-infested for 12 WAS 72,7913 65.55¢-1 70,1905
Heed-infested until harvest 66.24c~i 67.16d~1 69,693

SE (%)

2.424

1 Weeks after sowing

2 Means followed by the same letter(s) within rows and column are
not significantly different at 5% level of probability (DMRT).
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kept weed-free for 3 and 6 WAS, number of days to 100%
flowering in okra decreased with increase in nitrogen level
from 0 to 150 kg M/ha in plots kept weced~free for the
remaining part of tha crop growth period while in weed-
infested treatments, days to 100 8 flowering decreased with
increase in nitrogen level only in plots weed-infested for

3 Has (Table 25},

4.1,6 Fruit vield

The number and weight of fruits produced per plant

are important components of yield in okra.

4.1.6.1 Fruit number

Neither variety of okra nor level of nitrogen had
significant effect on the number of fruits produced per
square metre in all the experiments (Table 26). However,
period of weed interfirence significantly aifected the
numﬁer of fruits produced per unit area of land. Weed
infestation for 6 WaAS and longer resulted in significantly
lower fruit number per square metre than those weed-infested
for 3 WAS only. At Kadawa in 1984, pleots kept weed-free
for 3 WAS and those kept weed-free for 3, 6 and 9 WaS in
1985 resulted in significantly lower fruit number per
square metre than those kept weed~free throughout the

growth period.

o
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Tabkle 25 Effects of gariety, nitrogen and period of weed
interference on fruit number per square nmetre at
Kadawa and Samaru.

Number of okra fruits (No.,/m?)

1 Weeks after sowing
2 HMeans followed by the same letter(s) within the same column and
treatment are not significantly different at 5% level of
probability (Di#iRT).
N5, * = Not significant, significant at 5% level of probability.

Trecatments
Kadawa Samaru
1984 1585 1985
Variety (V) .
V35 ' 9.24 16.27 8.54
- TAE-38 ' 9.66 19.61 11.13
SE (%) 0.924 1.389 2,477
. Nitrogen (ka/ha) (N) NS NS NS
0 - 8.31 15.64 9,21 [
. 15 B 10.67 18.47 9,%¢€
150 9,39 19.72 10.34
SE (&) 1.132 1.701 3.035
Period of weed interference (P)
Weed-free for 3 WAS' 1.50b° 15.96c 10. 86ab
Weed-free for & WAS 14.37a 11.02cd 11.85ab
Head-free for 9 WAS 13.04a 24.31b 14.47a
Weed-free for 12 WAS 15.86a 29.17ab 16.27a
Weed-free until harvest 16.84a 34.30a 16.71a
Weed-infested for 3 WAS 17.81a 34.21a 19.20a
Waed~infested for 6 VIAS 5.84b 15.61¢ 4.43bc
Weed-infested for 9 WAS 3.67b 5,961 3.9%91bc
Wleed-infested for 12 WAS 2.90b 3.24d 1.67¢
Weed- infegsted until harvest 2.92b k. 87d 1.00c¢
SE {t) 1.333 2.126 2.568
* N *
Literactions
VX NS JRASS NS
Vxp NS NS NS
MxP * NE NS
VxNxPp NS NS NS



Table 27
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Interaction between nitrogen and period of weed
interference on fruit number/m* of okra at Kadawa
in 1984 dry season.

Fruit nuwaber /m?

SE (t)

2.47

Period of weed interference 0 75 150
’ ' - kg ¥/ha
Weed-free for 3 WAS 1.5 30 1.05h 1.90h
Weed~free for ¢ WAS 11.53¢c~g 12.20c~£ 14.34bcd
HWeed-~free for 9 WAS 11.33¢c~g 13.00b-e 14.79bcd
Weed—-free for 12 WAS 16.00a-d 15.81a-d 15.78a-d
Heed-free until harvest 15.26a-d 22.%93ab 19.41a-d
Weed--1nfested for 3 WAS 15.2%a'd 23.81a 13.75b <
Weed-~infested for 6 WAS 4.18fg 7.82d-g 5.50efg
| Weed--infested for 9 WAS 4.44efg 3.14g 3.44g
Weed-infested for 12 WAS 2.58h 3.67q 2.47h
. Weed-infested until harvest 0.93h 5.26efg | 2.56h

1 wWeeks after sowing

2 Feans followed by the same letter(s) within rows and column are
not significantly different at 5% level of probability (DMRT).
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Intaraction betwean nitrogen level and period of
weed interference was significant on fruit number per
square metre at Kadawa i 1984 dry scason (Table 27).
In 211 cases, plots kaept weed-free for 9 WAS and less
and those weed-infested for 6 WAS and more had
significantly lower fruit number per square metre than

those kept weed~free for 12 WAS and throughout the growth

- " period irrcspective of nitrogen level. With 150 kg N/ha,

~ plots weed-~infested for 3 WAS also had lower fruit number

per sguar2 metrc than those kept weed-free until harvest,

- 4.1.6,2 Fruit weight

As shown in Table 28, variety of okra and level of
nitfogen did not have significant effect on fruit weight
. din all the experiments. However, period of weed
interference significantly affuected okra fruit weight.

At Kadawa in 1984 dry season, maximum fruit weight of

' 8.80 t/ha was obtained when crops were kept weud-free

throughout the crop growth period. Plots weed-infested

for 6 WAS and more and those kept weed-~free for 12 WAS
”:_and_less had significantly lower fruit yicld than the
mﬁximum obtained when plots were kept weed--free until
harvest, The highest gain in okra fruit weight of 1.68 t/ha
per week was obtained when the crop was kept weed-frec

| for.a further 3 weeks beyond the first 3 WAS. At the same
location in 1985, maximum okra fruit weight of 11.30 t/ha

was obtained in plots weed-~infaested for 3 WAS only; the
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Table 28 Effects of variety, nitrogen and period of weed
_ interference on weight of okra fruits at Kadawa ard

VX

Samaru, .
: . Fruit welght ({t, ha)
Treatments Kadawa Samaru
1984 1985 1985
Variety (V)
V35 4,51 5.42 5.62
" TAE-38 3.91 5.55 €.20
SE () . 0.438 0.552 1.143
Nitrogen {(kg/ha) (N) NS N5 NS
0 _ 3,63 4.45 5.58
75 ' ' 4.74 5.47 . 6.04
150 4.26 6.53 6,12
SE (1) ' 0.536 0.€76 1.040
: NS NS NS
Period of weed interference (P)
Weed-free for 3 WAS a.84£2 3.65¢cd 6.93
Weed--free for 6 WAS 5.83cd 4.1t1cde 7.2 4&le
Weed-free for 9 WAS 5.614 8.16b 8.70c
Vleed—-free for 12 WAS 7.17he 9.47ab 10.00b
Weed-free until harvest 8.80a 11.00a 12.10a
Weed-infested for 3 WaS 8.15ab 11.30a 8.56cd
Wieed--infested for66 U1AS 2.30e 4.43¢ 2.32f
- Weed-infested for 9 WAS 1.20£ 1.56de 1.80£
- Weed~infested for 12 Was 1.07£ 1.01%e 1.18fyg
" Weed-infested until harvest 1.08f 1.10e 0.27g
SE (%) D.565 0.s877 1.124
. ¥ & *
Interactions
NS s NS
VxF NS HS NS
NxP * NG NS
Vx®p NS NS NE

1 Weeks after scwing.

2 Means followed by the same letter (s) within the same column and

gnificantly different at 5% level of

treatpent are si
Not significant, significant at 5% levegn%

NS, * =

bapi lity (LRT).
f probability
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weight was alsc comparable to that obtained in plots

kept weed~free throughout the crop growth period. Plots
weed-infested for 6 9155 and longer and those kept weed-
free for 9 WAS and less resulted in significantly lower
fruit weight than the maximum obtained in the trial.,
Howaver, the highest gain of 1.68 t/ha per week was
obtainad when the crop was kept weed-free for a furtherx
3 weeks beyend the first 6 WAS. At Samaru in the 1985
wet season, maximum fruit welght of 12.10 t/ha was |
obtained in plots kept wead-free throughout the crop
growth period. The plots weed-infested for 3 WAB and more
~and those kept weed-frece for 12 WAS .and less had '
significantly lower fruit weight than the maxinum
obtainad in the trial when plot was kept weed-free
throughout the growth period. The highest gaoin in fruit
welight of 0.70 t/ha per week was obtained when the crop .
was kopt weed-free heyond 12 WAS. Converscly, the

highest reduction in okra fruit weight of 1.95, 2.08 and

2.30 t/ha per waek in the 1984, 1985 dry and 1935 wet seasons

respectively were obtained when the crop was weed-infested

for a further 3 wacks beyond the first 3 WaAS. In these f 

life~cycle reduced okra fruit weight by 86 and 90 % during
the 1984 and 1985 dry seasons, respectively and 98% in the
1985 wet season compared with those of the crops kept -

weed~£free throughout thy growth period.

S

experiments, uncontrolled weed growth throughout the crop
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The interaction hetween nitrogen and period of
weed interfercnce was siqgnificant on fruit weight at
Kadawa in the 1984 dry s:ason (Table 29). Iliaximum weight
of okra fruits was obtained with the crop weced-infested
for 3 WAS and given 75 kg N/ha. Yicld of the plot kept
weed~ free until harvest and treated with 150 kg N/ha was
comparable. When kept wecd-free for 6 and 2 WAS and until
harvest, application of 150 kg N/ha resulted in significantly
higher fruit weight than no nitrogen while 75 kg N/ha was
only better than 0 kg N/ha when crop was kept wecd-free
throughout the growth period. Nitrogen at the rate of
75 kg/ha produced significantly higher fruit yield than
0 and 150 kg N/ha in plots weed-infested for 3 and 6 WAS.

Figures 3 to 5 show curves of predicted values of

okra fruit yield for varieties V35 and TAE-306 as affected
by period of weed interference. it Kadawa during the 1984
dry season, maximum fruit yields for varieties V35 and
THAE-38 were obtained when the crops werc kept weaed-free
through the growth period (fig. 3). If kept weed-free
initially, maximum yields in V35 and TAE-38 would be
obtained on plots kept weed-free for 69 and 95 days,
respectively. For 25 and 37 % reduction in the potential
okra fruit yields of varieties V35 and TAE-36, weed-free
periods of 15 to 69 days and 27 to 95 days respectively

were required.



Table 29

75

Interaction between nitrogen and paricod of weed

interference on frult weight of ckra at Kadawa in

1984 dry season.

Fruit weight {t /ha) —
Period of weed interference
0 75 150
- kg W/ha -
Weed-free for 3 WAS1 ; 0.55h2 0.82h 1,14h
Weed-free for 6 WAS 5.39%¢ 3.16ef 7.100d
Heed-free Sfor 9 WAS 1 4.54fg 5.77def 6.53cde
Weed-free for 12 WAS | 6.96¢cd 7.28c 7.28¢
Weed~-free until harvest 7.40¢ 5.30b 9.69%ab
Weed-infested for 3 WAS 7.33c 11.12a 5.80¢f
Weed - infested for 6 WAS 1.35h 3.69g 1.84h
Weed-infested for 9 WAS 1.37h 1.0th 1.22h
Viead-infestad for 12 WAS 0.82h 1.43h 0.973h
0.59h 1.76h 0.88&h

Weed—infested until harvest

SE (%)

1.224

1 Weeks after sowing

2 ideans followed by the same letter(s) within rows and column are
not significantly diffexent at 5% level of probability {(DMRT).
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Similarly, at the same site in 1985, maximum yields
of both varieties were obtained when the crops were kept
weed~ free throughout the growth period (Fig. 4}, Loss
in yield of 25% for V35 and TAE-38 occurred when the crops
ware infested by weeds from 23 to 97 days and 21 to 107
days after sowing, respectively.

At Samaru in 1985 wet scason, maximum ylelds of
both varieties were also cbtained on plots kept weed-free
throughout the growth period (Fig. 5) while 25% reduction
in yields of V35 and TAE~38 occurred on plots weed-infested
from 19 to 63 days and from 0 to 23 days after sowing,

raspectively.

4,1.7 Weed cover scorse and weed dry matter production

4.1.7.1 Weed cover score

Variety of okra did not have significant cffect
on weed cover in all the experiments (Tables 30 and 31).
However, at Kadawa in the 1985 dry season, nitrogen
application at 75 kg/ha raesulted in significantly higher
weed cover score than no nitrogen. |

Pericd of weed interference had significant effect
on weed cover at 6 and 2 WaS in all the experiments and
af 12 WAS at Samaru in 1985 wet season. Plots weed
infested for the first 3 WAS only had significantly lower
wead cover than the umaximuu obtained at each observation

while plots kept waad-free initially for 3 WAS were
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Table 30 Effects of variety, nitrogen and period of weed inter -
ference on weed cover score in okra at Kadawa in 1984

and 1985 dry s«<asons.

1
Wead cover score

at
Treatments 2—1 364 1985
6 WAS 9 1A 6 VAS S WA
Variety (V)
V35 6.41a° 5.53 5.63 5.66
TAE-38 6.85b 5.5 5.64 5.48
SE () u.093 0.131 0.113 0.103
NS ns IS NS
Hitrogen(kgdha)!N)
0 6.74 5.51 5.65 5.31
¢ 6.44 5,52 5.49 5.89b
150 6.71 5.59 5.76 5.52ab
SE (%) 0.114 0.162 0.142 0.134
NS R NS *
Period -of weed interference (P)
viced~free for 3 WAS 9.68b 10.00b 2.75a 8.64b
Weed~free for 6 WAS 3.25a 3.02a 2.71a 8.46b
Viead~free for 9 WAS -4 2.5%9a - 1.69%a
leed~-free for 12 WAS ~ - - =
VWeed=-free until harvest - - - -
Head~-infested for 3 'IAS 3.48a 2.52a 2.58a 1.87a
Vleed=-infested for 6 RS 10.0Ch 2.70a 10.00b 1.95a
Viead~-infested for 9 " AS - 10.000 - 9.53c
lced-infested for 12 '/AS - - - -
lleed-infested until harvest - - - -
SE (t) 0.203 0.222 0.331 0,236
* w * &
interactions
X NS NS NS NS
vxpP NS NS NS NS
LxP NS NS NS NS
Vxiixp NS NS NS NE

1 liced cover score wvas taken using a scal: of 0 to 10, where 0
represented no weed cover and 10 represcented campleted weed cower.

eaks after sowing.,

3 leans followed by the sae letter (s) wichin the sawe colum are not
significantly different at 5% level of probability (:=y),

4 ‘'Ireatmentm that had not b=en campletely applied at the tinre of cbservation.
5, * = Not significant, significant at 5% lewel of probability.
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Table 31 Effects of variety, nitrogen and period of weed
interference on weed cover score in okra at Samaru
ain 1985 wet season.

Weed cover acore1 at

Trzatments 6 WAS 9 IAS 12 WAS

Variety (V)

V35 5.28 4,90 4.80
TAE--38 5.20 $.12 4,66
SE (%) 0.201 0.283 0.133
Nitrogen 8(kg/ha) (N)
0 5.19 4.88 4.46
75 5.21 4.90 d.73
156 532 5.24 4.99
SE (1) 0.254 0.342 0.162
NS NS NS
Period of weed interfercnce (P)
Weed- free for 3 WAS 5.75&3 5.72ab 8.25¢
Weed-free for 6 WAS 3.73a 3.3%a 4.08b
Veed-free for 9 WAS 't 3.56a 2.42a
Weed-free for 12 WAS - 2.85ab
Weed-free until harvest - -
Weed infaested for 3 WAS 3.44a 3.17a 2.44a
Weed-infested for 6 WiS 7.86b 3.1%9 2.72ab
Weed-infested for 9 VWAS - 8.97c Z.89ab
Weed~infested for 12 UAS - - 9.14c
Vieed~infested until harvest .-
SE (%) 0.296 0.590 0.423
* * *
Interactions
VxN NS 1S NS
VxP NS NS NS
MxP NS s NS
VxNxP NS NS NS

1 VWeed cover soore was taken uwsing a scale of 0 to 10, where 0 represented mo
weed cover ard 10 represented complete weed cover.

Woeks after sowing.
lears followed by the same letter (s) within the same column and treatment
are rot significantly different at 5% level of probability (DMRT).

Treatments that had rot been completely applied at the time of observation.
NG, * = Mot significant, significant at 5% level of probakility.

W

™
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L-'comparablé.in.1984 dry season and at 12 ﬁns in 1985I§et
'T season. At Kadawa, plots weed-infested for 6 WiS had
comparable weed scores to those kept waed-free Zor 3 WiAS
qjaonly at 6 WAS, while they had lower scores at 9 WAS. At
12 WAS, in 1985 wet scason at Samaru, plots waad--infested
for 12 WAS and those kept weed-free for 3 and € WAS had

. significantly higher weed cover than those kept weed-free

fqr 8, 9 and 12 WaS and those infested for 3, é and S WAQS.

.4.1.7.2 ﬁeed dry mattcr.production
| At Kadawa in 1984, harvested weed samples were
mixed up and no reliable results could be obtained. |
- At Kadawa and Samaru 1in 1385 dry and wet secasons respectively,
variety of okra did not have significant effect on dry
matter production of various categories of weods (Tables
32 and 33). Broadlceaved and total weed dry matter production
were significantly increased by nitrogen levels in 1985 |
wet season (Table 33). Application of 150 kg ¥/ha resultedh
in significantly higher breadlcaved and total weed dry
matter than 0 and 75 kg W/ha which had similar wmiues.

Period of weed intarference significantly affected
dry matter production of various categories of weeds., In
~both seasons, plots weed-infested for 6 WiAS and more |
and those kept weed-free for 3 and 6 WAS only resulted
in significantly higher grass weed dry matter than the least

obtained on those kept weed~free until harvest. At Kadawa



Table 32 Effects of variety, nitrogen and period of weed

£3

interference on cummulative weed dry matter production
in okra at Kadawa in 1985 dry season.

Weed dry matter f{t,ha)
Treatments Grasses Broad-- Sedges 'Total
laaved
weads
Variety (V)
V35 1.16 1.21 0.81 3.20
TAE- 38 1.13 1.13 0.94 3.20
82 (1) 0.081 6.050 0.074 0.215
HS o NS NS
Hitregen {kg/ha) (N)
0 1.06 1.03 0.76 2.85
75 1.16 1.29 0.98 3.43
150 1.21 1.20 0.89 3.30
SE (t) 0.099 0,073 0.09%1 0.236
NS NG NS s
Period of weed interfearence(P)
Hoed-free for 3 WAS' 1.52bc® 1.54bcd 1.48dc  4.53c
ead-free for © WAS 1.48bc T.64ed 1.71de 4.83c
Weed-free for S WAS 1.63c 1.52¢d 1.2%cd 4.54c¢
Weed-free for 12 WAS 1.08ahb 1.06ab 0.95bc 3.09b
eed~free until harvest G,72a 0.55a 0,45a 1.73a
Vleed-infested for 3 WA3 0.60a 0.63a 0.60ab 1.83a
Jeed-infested for 6 VAS 1.34be 0.%0a 0.35%a 0.60ab
Vieed~infested for 9 WAS 1.30bc 1.490¢ 0.31a 3.10b
Vead-infested for 1Z WAS 1> 1.56be 1.62¢d 1.57de 4.75¢
Head~infested until harvest 1.62¢ 2.064 1.44de 5.12¢
SE (t)g 0.145% 0.155 0.120 0.424%
Interactions * * * *
Vil NS NS NG NS
Vzp N& NS s NS
xo NS NS NS NS
VxIxF NS IS s

1 Tleeks after sowing.

2 ltpans followed by the sawe letter (s) within the sase colunm ard treatment

are not significantly different at 3% level of probability (D).

348, * =

Not significant, significant at 5% k=l of probability.



Table 33 Effects of variety, nitrogen and period of weed
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interference on cummulative weed dry matter production
in okra at Samaru in 1985 wet season.

Weed dry matter (t/ha)

Treatment
Grasses Broad- Total
lecaved weeds
Variety (V)
V35 1.57 2.42 3.99
TAE-38 1.81 2.24 4.05
SE (%) 0.092 0.075 0.167
NS NS NS
Nitrogen (kg/ha) (N)
0 152 2.22a! 3.74a
75 1.61 2.16ail 3.77a
150 1.93 2.62b 4.55b
SE (%) 0.113 0.0912 0.204
NS * *
Pw
Period of weed interfcrence (P)
lleed—-free for 3 WAS 1.70bc 2.300c 4.00bc
Wead-frec ffor 6 WAS' 1.68bc 2.20abc 3.t86abc
Weed -free for 9 WAS 1.25ab 1.92abc 3.17ab
Weed—~free for 12 4AS 1.24ab 1.80ab 3.04a
eed -free until harvest 1.12a 1.72ab 2.84a
Weed~infested for 3 VAS 1.2%ab 1.60a 2.89%a
Weed-infested for 6 WAS 1.64bc 2.14abc 3.78abc
weaed-infested for 9 WAS 1.92c¢ 2.57¢ 4.49c
Veed--infested for 12 WAS 2,464 3.47d 5.934
Weed-infested until harvest 2.59d 3.50d 6.15d
SE (%) 0.146 0.214 0.360
* * *
Interactions
VxN NS NS NS
VxP NS NS NS
MNxP NS NS NG
VXNxP NS NS NS

1 Means followed by the sane letter (s) within the same column and treatnent ar.
rot significantly different at 5% level of probability (DMRT)

2 wveeks after sowing.
NS, * = lot significant, significant at 5% level of probahility
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in 1985 dry scason. plots kept wecd-free for 9 WAS also
had higher grass dry matter than the least obtained. In
both trials, higher broadleaved weed dry matter production
were obtained in plots weed-infested for ¢ WAS and more
and thcese kept weed-free for 6 and 9 WAS also resulted in
higher broadleaved weaed dry matter than the least obtained.
There was no sedge weed infestation at Samaru in
1985 wet season. At Kadawa in 1985 dry season, plots
kept weed-free for 12 WiaS and less and those weed-infested
for 12 WAS and until harvest produced higher scedge dry
matter than those kept wced-free until harvest. Weed-
infestation for 9 WAS and longer and weed-free period for
3 WAS only resulted in significantly higher total weed dry
matter production than the least obtained in plots kept
weed-free until harvest in both trials. 1In 1985 dry
season, total weed dry matter production were alsc higher
in plots kept weed-free for 12 WaS and less compared with
those kept weed-free throughout the growth period.
4.1.8 Relationship betweon various parameters and fruit

iclds Of okra in the weed interference studies at
adawa and Samaru

Okra fruit yield was positively correlated with crop
vigour score at 12 WiS, plant height and shoot dry matter
at harvest and fruit number per square mctre in all the
experiments at 1% level of probability (Tablc 34). In
addition, fruit yield at harvest was negatively correlated
with weed cower score at 9 WAS and number of days to 50%
flowering in all the trials and total weed wcight at Samaru

in 1985 wet season only.



86

Table 34 Relationship between various parameters and fruit
yield of okra in the weed i

Kadawa and Samaru.

nterfercnce studies at

Parameters k r_value
Kadawa Samaru
1984 1485 1985

Crop vigour score at 12 WAS 0.805%% . 0.,839%%* 0.792#%%
Weed ocover score at 9 WAS -0.607** -0, 657%¥ T L302%*
Plant height at harvest 0.767%* 0.653%* 0.329%%
Shoot dry matter at harvest 0.629*%% 0.613%% 0.585%%
Nunber of days to 50% flowering -0.489%* - «0.335%* -0 ,355%*
Fruit number/m* 0.967%* - 0.878%% 0.692%*

Total weed weight .

r

~0.114N8S

=0.394%%*

Valuas above 0.254(**) are significant at 1% level.,

NS = not significant
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4.2 Effects of Variety and Weed Control Wreatments
on Weeds, Growth and Yield of Okra

The effects of variety and weed control trezatments
on weeds are shown in Tables 35 t0 38, whiie the effects

on growth and yield of okra are shown in Tables 39 to 69.

4.2.1 Weed cover score

Weed cover score at 9 WAS was only significantly
affected by variety of okra at Samaru in 1985 wet season.
Highexr score was obtained under variety TAE-3& than V35,
However, in all the experiments, weed ocontrol treatments
significantly affected weed cover {Tables 36 to 338). At
Kadawa in 1984 dry season, all the herbicide treatments
resulted in significantly . lower weed score at 6§ WAS than
the untreated check but higher than the hoe-weedad control.
At the same location in 1985, mixtures of metolachlor with
terbutryne and prometryne, and pendimethalin with
terbutryne and prometryne, each at 2.0 + 1,0 £fb 1.0 + 0.5
kg a.i./ha had weed scores at 6 WAS that were comparable
with the hoe-weeded control. At 9 WAS, all the herbicide
treatments followed by supplementary hoe-weeding at 6 WAS
except pendimethalin plus terbutryne gave weed scores that
were comparable to the hoe-weeded control,

At Samaru in 1984 wet season, all the herbicide
treatments resulted in significantly lower wzed scores at

6 and 9 WAS than the untreated check (Table 37}).



All mixtures followed by supplementary herbicide
.application resulted in comparable weed scoregs at ¢ WAS

to the hoe- weeded control, These herbicides treatments
irregpective of pre—emergence ratss were significantly

16war ih“scores than thejr mixtures at 2,0 + 1.0 kg 2.1i./ha
alone. At 9 WAS, all the herblicide mixtures followed by
supplementary hoe-weeding had comparable weed scores to the |
hoe-weeded control. Mixtures of metolachlor with terbutryné
and metolachlor plus prometryne, each at 2.0 + 1.0 kg a.i./ha
followed by 1.0 + 0.5 kg a.l./ha also had weed scorcs
comparable to the hoe-wesded control. 1In addition, the
harbicide treatments indicated had significantly lower scores
than thelr corresponding pre--emergence treatments alone., -

- .-In 1985 wet season, all the herbicide treatments f:w

rasulted in lower weed soores at 6 WAS compared with the |
.suntreated chack (Table 38). The lowest waed score was also
comparable to the remaining metolachlor-based treatments and
pendinethaliin plus terbutryne at 1.0 + 0.5 followed by

1.0 + 0.5 kg a.i./ha. At S WAS, only the high rates of
herbicide mixtures followed by supplementary hoe-weeding at

6 WAS resulted in weed scores that were comparable to the

hoe-weeded control.
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4.2.2 Weed dry matter production

Variety of okra had non-significant effect on weed
dry matter.

Weed dry matter production in okra was significantly
affected by weed control treatments in all the trials.

At Kadawa in 1984 dry season, all other herbicide

treatments except diphenanid plus prometryne at 1.0 - 0.5

kg a.i./ha and alachlor plus prometryne at 2.0 ~ 1.0 kg
a.i./ha resulted in comparable weed dry matter at 6 i/AS

to the hoe—weeded control (Table 35). In 1985 dry season,
mixtures of metolachlor with terbutryne and pendimethalin

at 2,0 + 1,0 and 1.0 + 0.5 kg a.i./ha respectively. =ach
followed by 1.0 + 0.5 kg a.i./ha resultad in significantly
lower weed dry matter production than the maximum obtained in
the trial (Table 36).

At Samaru in 1984 wet season, mixtures of pendimethalin
with terbutryne and prometryne and metolachlor plus
terbutryne, cach at 2.0 + 1.0 kg a.i./ha as well as
pendimethalin plus terbutryne at 1.0 + 0.5 kg a.i./ha,
all followed by the herbicide applied post-emergence at 1.0 +
0.5 kg a.i. /ha and all the trcatments of metolachlor rlus
prometryne resulted in significantly lower weed dry matter
production at 6 WAS than the untreated control but similar
to the hoe-weeded check (Table 37). At the same location
in 1985 wet season, all the treatments of metolachlor plus

terbutryne at 2.0 + 1.0 kg a.i./ha, metolachlor plus



Table 35: Effects of variety and weed control treatments on
weed cover and weed dry matter production in okra
at Kadawa in 1984 dry season.

Weed ?over Weed dry

Treatments score 2 matter
at 6 WAS at & WAS

{t /ha)

Varietg

V35 Sedd 1.44

TAE-38 5.75 1.58

SE (%) 0.231 0.134

N NS NS
Weed control Rate

(kg a.i/ha)
e 3

iMetolachlor+terbutryne 1.0+0.5 5.05b 1.74a-d
lietolachlor+terbutryne 2.0+1.0 5.15b 0.98ab
Metolachlor+prometryne 1.0+0.5 5.68b 0.84a
Hetolachlor+prometryne 2.0+1.0 5.42b 1.36a-d
Diphenamid +terbutryne 1.0-0.5 6.02b 1.51a-d
Diphenamid+terbutryne 2.0+1.0 ¢.48b 1.05ab
Diphenamid+prometryne 1.0+0.5 G.45b 2.04cd
Diphenamid+prometryne 2.0+1.0 5.22b 1.07ab
Pendimethalin+terbutryne 1.0+0.5 5.97b 1.08ab
Pendimethalin+terbutryne 2.0+1.0 7.00b 1.93a-d
Pendimethalin+prometryne 1.0+0.5 5.27b 1.01ab
Pendimethalin+prometryne 2.0+1.0 5.08b 1.41a~-d
Alachlor+terbutryne 1.0+0.5 6.30b 1.10a-c
Alachlor+terbutryne 2.0+41.0 5.72b 1.84a-d
Alachlor+prometryne 1.0+0.5 6.17b 1.05ab
Alachlor+prometryne 2,.0+1.0 5.63b 2.49d
leeded check at 3, 6&2 WAS - 1.07a 0.67a
Untreated control - 10.00¢ 2.23bcd
SE (%) 0.700 0.381

* *
Interaction
Varietyx xwed control NS NS

< Al the herbicide treated plots were syuppleamentarily weeded at 6 WAS.

1 Weed cover score was taken using a scale of 0 to 10, where 0 represented no
weod cover and 10 represented completed weed cover.

2 Veeks after sowing. '

3 Mears followed by the same letter(s) within the samc¢ column and treatment
are rot significantly different at 5% level of probability (DMKT)

NS, * = Not significant, significant at 5% level of probakility (DMKT)
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Table 36 Effects of varicty and weed control treatments on weed covexr and
: -weed dry matber production in okra at Kadowa in 1985 dry season.

1

Weed Cover Score  at  Weed dry
e : _ . matter at
Treatments . =~ SR R - 7\ 9 WAS harvest.
e o : : (t/hal)
V35 4.34 6.28 3,29
TAE-38 4.31 6.48 3.59
SE (%) 0.143 0.164 0.223
L NS NS NS
Wes l control C Rate
itetolachlorrterbutryne  2.041.0 5,776 9.67g 3.21ab
I . 2.0+1.0€b 1.010.5  2.30ab 4.23b 2.31a
O  2.0+1.0fb SHAP 4.37a- g 2.52a 4.73b
" : 1.010.5fb 1.040.5 3.7Zcde 7.92def 2.77ab
Matolachlor+prametryne 2.741,0 4.93fg 9.53fg 2.7%ab
n 2.0+1.0fb 1.040.5 2.50abc 4.37b 33.91ab
M 2,041.0fb SHW 3.30bad  2.30a 3.09
B LI 1.540.56b 1.040.5  4.17d=f 7.93def 2.8%h
Pendirethalinvterbutryne  2.0+1,0 7.3% 10.00g 3.2%ab
" ., 2.0+1.0fb 1.040.5 3.12ad 6.80cd 4.06ak
" 7 2.0+1.0fb s 5.374g 4.08b 3.86ab
W 1,040.5Fb 1.040.5  3,800% 7.28e 2,24a
Penclimethalin+terbutryne 2.041.0 5.30fqg 9.58fg 3.8ab '
LA 2.0+41,0fb 1.040.5 2.48%bc 5.43 be 4.13ab
" 2,00.0fb SH4 3.50cde  2.63a 4.670
“© o  1.040.5fb 1.0+0.5 4.23def &.68efy 3.61ab
Weeded check at 3,689 WAS - 1.87 1.83a 3,534l
Untreatad control - 10.00qg 10.00) 4. 14ao
E (&) Lo L O 6.434 0.491 0.660
Intevaction B : . E
Varistv x wead oontrol HS NS NS

T Heed cover score was taken uvsing a scale of ¢ to 10, where O representad
v ne weed oover and 10 represented complete weed oover,

2 TWeeks after sowing.

Mwans followed by the same letter {s) within the samc colum and treatment are
ot significantly different at 5% level of probability (DHRT;. :

4 Yollowed by s post-emargence application of herbicide at 3 WAS.
5 Supplementarily hoe-woeded at 6 WAS, .
NS, * = Not significant, significant at 5% lewel of probability.
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Table 37 Effects of variety ard weed control treatrents on weed cover ard
wead dry matter production in okra at Samaru in 1984 wet season.

e -

. . 1 Weed Jdey
Treatments Wiead ;nvar score _at matter ac
' 6 WAS” 9 WAS 6WAS {t/hal
Variety
V35 3.8 4.67 0.89
TR~ 38 3.94 4.30 0.78
58 (&) 0.171 0.%7 0.08
NS NB NG
W eed control Ravtus
kg a.i/ba)
detolachlor +terbutryne 2.0+1.0 4.83ef°  7.251 1.07bc
" 2.041.066%1.040.5  1.00a 2.25a-d  0.20a
. 2.0+1.0fb SH® 4,504t 2 .00abc 1.21cd
" 1.040.5£b 1.0+40.5 2 .N0abe 3,33b~f 0.6%zbc
~ Hatolachlor+prometryne 2.041.0 2.67abc 4.17ef 0,38ab
" 2.041.0fb 1.0+0,5 0.%2a 2.17abe 0. d4abc
» 2.9+1.0fp 8t 3.5803c 1.75ab 0.6lake
b 1.040.5fb 1.0+0.5 1. 92abe 3.67c—g 0.44abc
Perdimsthalin+terbutryne  2.0+1,0 6.00fg 7.674 1.09bc
" 2.041.0fb 1.042.5 3.06c43 3.92d44q .55k
e 2,041,0fb SHEW 6.33q 2.50ae 1.06kc
. " 1.0+0 ,5fb 1.0+0.,5 3.,25¢8 2.58 0.%%c
Pendimethalin+promet rync 2.0+1,0% 5.17%q 6.568ni 1.20ad
" 2.041,0fb 1.,0+0.5 2.67hc 3.92d-y 10.55abe?
" 2.041,0fb SHY 6.1750b 2.33a~d 1.20cd
L, 1.0+0.5fb 1.040,5  3.50cxe 5,33gh 0.3%ak
tieedad chedk at 3,6&9 TAS an 2.50abhe 1.5Ba ¢.18a
Untreated control - 9.67h 9.927 2.66d
SE () 0.523 0.51 g.232
”* * 4
Interaction
Variety x weed control NS NS NS

1 Vead cover score was taken using a scale of (¢ to 10, uhere 0 represented

o weed cover and 10 represented completed weed cowar.,

3 heans followxd by the same letter (s} within the same colum amd treatient

are not significantly different at 5% lewel of probability (DMRT).

"4 TFollowed by post-emergenoe application of herbicide at 3 WAS.

5 Supplementarily hoe-woaded at 6 WAS.
NS, ¥ = Not significont, significant ot 5% level of probakility.
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- Table 38 Effects of variety and weed control treatments on weed cover and
' weed dry matter production in okra at Samaru in 1985 wet season.

Treatments Heed cover scorm ! at Weed dry
S = mattor 4t
5 WAS® $ WAS harvest
{t/ha)
!
Varisty
V35 3,27 5. 300 1.82
TAE-38 3.27 6.012 1.91
SE{t) 0.134 0.244% 0.0N
RS * NS
weed control Rata (kg a.i/ha)
retolachlor+terbutryne 2.0+1.0 2.42ab 6.08bc 1.26a
" 2.0+1.ofbd‘l 0+0.5 2,08 6,42bc 1.58sb
- 2.0+1.0£b SHP 2.58bc  2.1%a 1.53ab
hd 1.0+0.5fb 1.0+0.5 2.33b 5.67b 1. 80akc
Metolachlor+prometryne 2.0+1.0 2. 7524 6.50bc 1.78bc
" 2.0+1,0fb 1,0+¢.5 2,33ab 5,92b 1.66abc
e 2.0+1,0fbh SHW 2.75ad 2.08a 1.b642b
L 1.0+0.5fb 1.0+0.5 2.0 5.9k 1.70abc
Perdimethalin+terbutryme 2.0+1.0 3.50bad 8.50cd 2,21bc
" 2.06+1.0fb 1,040,5 3.58bad 8.58cd 2.21bc
_" 2.0+1,0fb 5B 3.92cd 2.50a 2.56c
" 1.0+0.5fb 1.0+0.2  3.082-d 5. 17bcd 1.48ab
Pendimethalimterbutryne 2.0+41.0 3.50bad 6.00b 2.24c
o 2,041,040 1.0+0.5 2.75a~d 6.92hc 2.27bc
" 2.0+1.0fh SHY 4.004 2.92a 1.9%abo
" 1.040.5fb 1,0+40.5 3,831 6.75kc 1.78abc
Vicaded check at 3,6&5 WAS - 3.58bcd 12.67a 2.38hc
Untreated control - 7.75%: 10.00d 2.10zbc
5E {2) 0.393 0.711 0.264
* * &
Intoraction
Vaity x weed control NS NS NS

1  Weed cover score taken wsing a scale of 0 to 10, wier: 0 represented no woexi

HWaeks after sowing

i Followad by post-emergeno:

5 Supplamontarily hoe-weeded at 6 WAS.
5 , * = Mot significamt:, significant at 5% level of probability.

cower amd g0 10 represent:d conplete wead cover.

Means followed by the same letter {s) within the samw column or treatment
- are mot sigmificantly different at 5% level of probability (DMRL}.

herbicide application at 3 WAS.
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prometryne at 2.6 + 1.0 kg a.i./ha followed by supplementary
hoe~woeading and pendimethalin plus terbutryne at 1.0 + 0.5
followed by 1.0 + 0.5 kg a.i./ha resulted in lower weed dry
matter production than the highest obtained with pendimethalin

plus terbutryne at 2.0 + 1.0 kg a.i./ha fb SHW (Table 38).

4,2.3 Crow stand count

Variety of okra only differed significantly in per
cent stand count at harvest at Kadawa in 1984 dry scason
and at Samaru in 1985 wet season (Tables 39, 40 and 41).
.'.At Kadawa, variety V35 had significantly higher per cent
stand count than TAE--38 while at Samaru variety TAE-38 was
higher.
| The weed control treatments had significant cffect
on per cent stand count of okra plants at harvest at Kadawa
and Samaru in 1984 dry and wet geasons, respectively
(Table 3% and 41). At Kadawa in 1984 dry season; all
the herbicide treatments excopt pendimethalin plus
prometryne at 1.0 + 0.5 kg a.i./ha resulted in significantly
lower stand count compared wlth hoe-weeded and untreated
controls. The least counts ware obtained with mizturas
of clachlor with terbutryne and prometryne and pendimethalin
plus terbutryne, all at 2.0 + 1.0 kg a.i./ha. Awong the
herbicide treatments, mixtures of terbutryne with metolachlor
and diphenamid at 2.0 + 1.0 Xg and 1.0 + 0.5 kg a.i./ha

raspaectively, pendimethalin plus prometryne at 2.0 + 1.0
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Table 39 Effects of varicty and weed control treatments on per
cent stand count at harvest of okra at Kadawa in 1984

dry season.

Treatments Per cent stand count

at harvest
Variety
v35 73.26a"
TAE-38 51.86b
SE (%) 2.578
Weed control' Rate :

(kg a.i./haij

Metolachlor+terbutryne 1:0%#0.5 59.49cde
“etolachlor+terbutryne 2.0+1.0 76.77bcd
Metolachlor +prometryne 1.0+0.5 42 ,14de
Metolachlor+prometryne 2.0+1,0 60, 34cde
Diphenamid+terbutryne 1.0+0.5 69.41bc
Diphenamid+terbutryne 2.0+1.0 47.10cde
Diphenamid+prometryne 1.0+0.5 68.57bc
Diphenamid+prometryn: 2,0+1.,0 58, 65cde
Pendimethalin+terbutryne 1.0+0.5 54.54cde
Pendimethalintterbutryne 2.0+1.0 38.03e
Pendimethalin+prometryne 1.0+0.5 91.72ab
Pendimethalin+prometrvne 2,0+1,0 7C.25bc
Alachlor+terbutryne 1.0+0.5 70.25bc
Alachlor+terbutryne 2.0+1.0 40.51e
Alachlor+prometryne 1.0+0.5 49.58cde
Alachlor+prometryne 2,0+1.0 38.03e
Weedsd check at 3, 6 & 9 WAS® - 100.00a
Untreated control - 100.00a
SE (t) 7.784
Interaction
Variety x weed control NS

+ All the herbicide treated plots were supplementarily weeded

6 WAS,

at

1 HMeans followed by the same letter (s) within the same column or
treatment are not significantly different at 5% level of

probability (DMRT),
2 Weeks after sowing

NS, * = Not significant, significant at 5% level of probability.



Tapble 40 Effects of varioety and weed control traatments on per
cent stand count at harvest of okra at Xadawa in 1985

dyy season.

—

Per cent stay’

Treatments
count at harve.
Variety
V3as 87.20
TAR-~38 86,40
SE ) 1.650
N5
Weed control Rate
(kg a,i./ha)
Metolachlor+terbutryne 2,041,0 B4.14d
o 2.0+1.0£b' 1.040.5 75,85
" 2.0+1.0£fb SHi? 92,50
" 1.0+0,5fb 1.0+0.5 81.65
Metolachlor+prometryne 2.0%1.,0 30.85
" 2,0+1.0£fb 1.0+0.5 95,85
o 2,0+1.0fb SHW 84,15
b 1.0+0,5%%b 1.0Q+0.5 86.65
Pendimethalin+terbutryne 2,0+1.0 86, 65
" 2,6+1,0fb 1.0+0.5 90.00
" 2,0+10fb SHA 87.50
" 1.0+0.5fb 1.0+0.5 88,35
Pendimethalin+promatryne 2.0+1.0 87.50
" | 2,0+1,06b 1.040.5 80, 85
W 2.0+1,0fL SHENW 87.50
" 1.0+0,5fb 1.0+0.5 86,65
Weeded check at 3, 6 & 9 WAS3 - 95,85
Untreated contrcol - 80.060
SE (&) 4, 900
NS
Interaction
Variety x weed control NS

Followed by post-cmergence herbicide application at 3 WAS,

Supplementarilily hoe-weaded at 6 WAS

Weeks after sowing
NS = not significant
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Table 41 Effects of variety and weed control treatments oOn
percent stand count at harvest of okra at Samaru in
1984 and 1985 wet seasons.

Per cent stand count
at harvest

Treatments
1984 1985
Varicty .
V35 o . - | 77.00 80.85b
TAE--48 76.20 87.20a
SE (&) 2.200 2.202
. VWeed control Rate us *
(kg_a.l/ha)
Meto lachlor sterbutryne 2.0+1.0 91.11abe’  79.15
o " 2.0+1.066%1.0+0.5 91.11abc  66.65
L. 2.0+1.0£b SHI® 3$6.77ab 8. 35
| S 1.0+0.5fb 1.0+0.5 95.37a 80.00
Hetolachlor+prometryne 2.0+1.0 - B85.49%9abc 83.35
- e W | 2,041.0fb 1.040.5 75,00bcd  80.00
. | 2.0+1.0fb SHW 92.76abc 86. 65
- 1.040.5fb 1.0+0.5 91.93abc 80.00
Pendimethalintterbutryne 2,0+1,0 €1.43cd 86. 65
n 2.0+1.0fb 1.0+0.5 §&7.91bed 80. 85
. 2.0+1.0fb SHW 86.27cde 86. 65
. 1.0+0.5fb 1,040.5 83.85bcd 80.00
Pendimethalin+terbutryne 2.0+1.0 - 78.24de 99,15
L. 2.0+1.0fb 1.0+0.5 75,82ef 85. 85
" 2,0+1.0fb SHW 67.74f 98. 35
. 1.040,5¢fb 1.0+40.5 &7.60abc 77.50
Wecded check at 3,689 Was? - 100,00a 93. 35
Untreated control - 94, 35abe B1.65
SBE (t) | 6.169 6.387
e e * NS
Intaraction :
Variaty x weed control ‘ NS NE

1 Means followed by the same letter (s) within the same column or
treatment are not significantly different at 3% level of
probability (DMRT}

Followed by post-emergence application at 3 WaS.
Supplementarily hoe-weeded at 6 WAS.

Weeks after sowing.
S, * = Not significant, significant at 5% level of probability.

L

oA
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kg a.i./ha and alachlor nlus terbutryne at 1.0 + 0.5

kg a. i./ha had comparabis per cent stand count to the
highest obtained with pendimethalin plus prometryne at 1.0
+ 0.5 kg a.i./ha. Significant depression in stand count
was caused by the high rate of alachler plus terbutxiyne
ccmpared with the low rate.

At Samarw in 1984 wet season, all treatments of
pendimethalin plus terbutryne, pendimethalin plus prometryne
at 2.0 + 1.0 kg a.i./ha, either alone, followed by half
the rate 3 weeks later or supplementary hoe-weeding 6 weeks
later and metolachlor plus prometryne at 2.0 + 1.0 followed
by 1.0 + 0.5 kg a.il./ha resulted in significantly lower
stand count compared with the hoe-weeded and untreated
controls {(Table 41). Treatwments oontaining pre-emergence
application of proimetryne with pendiwethalin at 1.0 + 2.0
kg a. i./ha had significantly lower stand counis cowmpared
with the corresponding treatments of mixture of metolachlor

with prometryne.

4.2,.4 Crop vigour score

28 shown in tables 42 and 43, variety V35 was
apparently more vigorous than TAE~38 at 6 WAS at Kadawa in
1984 dry season and at Samaru in 1984 wet season.

The weed ocontrol treatments had significant affect
6n crop vigour score at 6 and 9 WAS in all the treatments
(Tables 42 to 45). At 6 WAS, none of the herbicid

treatments regulted in crop vigour socore comparable to the
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Takle 42 Effects of variety and weed control treatments on
vigour score and plant height of okra at Kadawa in 1984

dxry season.

- : _ Zrop ¥igour Plant .
Treatments : : score height (cm);

- ' e : at harwest

6 WASS 9 WAS

Varietyl(, | |
vi5 R . 5,72 4,69 70.80
TAE=-38 S ' 5.685 5.26 76.30
SE (#) - 0.190 0.276 2.970

| | . ' MG NS NS

.- Weed control ' Rate : - :
© (kg _a.i ha)

Metolachlor +terbutryne 1.0+40.5 6.20bc> 4.52b  81.10abc
Metolachlor+terbutryne 2,041,0 6.48bc 5.53ab 69.00bc
Metolachlor+prometryne 1.0+0.5 5.30be 5.13b 69.90bc
Metolachlor +prometryne 2,0+1.,0 6.83bc 6.18ab 78.60abc
Diphenamid+terbutryne 1.040.5 6.38bc  4,18b 82 .80c
Diphenamid+terbutryne S 2.0+1,0 4.82¢ 4.83b 65 .30be
Diphenamid+prometryne ) 1.0+40.5 4.68c 4.05b 71.10bc
Diphenanid+pronetryne 2.0+1.0 6.18bc 5.58ab 71.50ke
Eendimethalin+terbutryne 1.6+0.,5 4.57¢ 4.58b 62.50bc
Pandimethalin+terbutryne 2.0+1.0 4.73¢c 4.08b 62.40¢C
Pendimethalin+prometryne 1.0+0.5 6.88b 5.43ab  75.00kc
Pendimethalin+prometxyne 2.0+1,0 5.83bc 5.95ab 94.80abe
Alachlor+terbutryne - 1.0+0,5 5.85bc 5.60ab 83.50abc
Alachlor+terbutryne _ 2.90+1.0 5.22hbe 4.42b 72.90bo
Alachlor+prometryne 2.0+1.0 5 b 5.83ab 72 . 40bo
Alachlor+prometryne 2.0+1.0 5.E3he 5.U8b 86.60akc
Weeaded check at 3,64&4% Wal - . 9.1%7a 8.03a 108.80a
Untrecated control - 1.98d 0.4%c 34.904
SE (%) S T _ * *
Interaction _ S , o S
Variety x weed control | WS NS NS

x

+ Al) the herbicide treated plots were sypplementarily weeded at 6 WAS.

1 Crop vigour score taken using a scale of 0 to 10 whore Q mpresented ceail
plant and 10 represented vigorous plant, g

2 Weeks after sowing.

3 Means followoed by the same letter (s} within the same colum and treatoend
are not significantly different at 5% level of prchability (DMRI).

NS , * = Not significant, significant at 5% lewvel of probability.
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Table 43 Effects of variety and weed control treatments on

vigour scorcs of okra at Kadawa in 1985 dry season,

Treatments Crop vigour score1 at
6 WAS2 9 WAS

Variety

V35 4.09a° 3.26

TAE-38 3.53b 3.1

SE (%) 0.127 0.126

* *

Weed control Rate
(kg a.i/ha)

Metolachlor+terbutryne 2.0+1.0 4.13bcd 2.20def
2.0+1.0£b41.0+0.5 2.28g 2.474d
2.0+10fb SHW® 4.43bc 6.17b

. 1.0+0.5fb 1.0+0.5 3.00d-g 1.45ef

Metolachlor+prometryne 2.0+1.0 4.03b-e 2.474
2.0#1.0fb 1.0+0.5 4£.07bcd 2.48c
2.0+1,0fb SHW 5.13b 6.07b
1.0+0.5fb 1.0+0.5 3.42c~g 2.42de

Pendimethalintterbutryne 2.0+1.0 3.58¢c-£ 1.38ef
2.0+1.0fb 1.0+0.5 2.75efg 1.80def
2.0+1,0fb SHW 3.47¢~g 4,28c
1.0+0.5¢fb 1.0+0,5 2.87d-g 1.80def

Pendimethalin+prometryne 2.0+1.0 3.95b-e 2.373<
2.0+0.5fb 1.0+0.5 2.55fg 1.28¢f
2.0+1.0fb SHW 4.67bc 5.78b
1.0+0.5fb 1.0+0.5 3.97b-e 1.80def

Weeded check at 3,6&9 WAS - 7.53a 7.80a

Untreated control 2.687f€g 1.00f

3E (%) 0.382 0.381

fntergg;ion

Variety x weed control

NS

No

1 Coop vigowr score taken wsing a sacle of 0 to 10, where 0 represented dead
plant and 10 represented vigorous crop.

w N

Veeks after sowing.

leans followed by the same letter (s) within the sawe column or ytreatment are
ot significantly different at 5% level of probability [OURT).

4 PFollowed by post-emergence herhicide application at 4 3 WAS.
5 Supplementarily hoe-weeded at 6 WAS.
NS, * = Not significant, significant 5% level of probability.
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hoe-weeded control at Kadawa in 1984 and 1985 dry seasons ‘¢i*ﬁ%
| e
(Tables 42 and 43). However, crop treated with herbicides Q%
i CL 77,
had higher vigowr scores than the untreated control in 1984 i%}ﬁ
‘ . 7,
é‘ .
while mixtures of metolachlor with terbutryne and prometryne {%
¢

each at 2.0 + 1.0 kg a.i./ha, pendimethalin plus prometryne
at 2.0 + 1.0 kg a.i./ha and 1.0 + 0.5 followed by 1.0 + 0.5
kg a.i./ha were higher in 1985 at the same location. At 9
WAS, crop treated with mixtures of metolachlor with
terbutryne and prometryne and diphenamid plus prometryne
each at 2.0 + 1,0 kg a.i./ha, pendimethalin plus prometryne
at both rates and alachlor with terbutryne and prometryne,?
each at 1.0 + 0.5 kg a.i./ha had vigour scores that were
comparable to that of the hoe-weeded control in 1984 dry
scason {Table 42). However, at the same location in 1985
dry season, none of the herbicide treatments had comparable

crop vigour score to the hoe-weeded ocontrol at 9 WAS (Table 43).

At Samart din 1984 wet season, crop vigour scoré with
all treatments containing metolachlor plus terbutryne at
2,0 + 1.0 kg a.i./ha and those of metolachlor plus
promatryne did not differ significantly from that of the
hoe-weeded ‘control at 6 WAS (Table 44). Similarly, at the
same location in 1985, okra vigour score at 6 WAS on
all the plots with supplementary hoe-weeding amd those
sprayaed pre-emergence with metolachlor-based mixtures as
well as pendimethalin plus prometryne at 2.0 + 1.0 kg a.i./ha

were comparable to those of the hoe-weeded control alone
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Tabla 44 Efﬁed:s of variety and weed ocontrol treatments on vigptr scores

Treatments

1

Crop vigour score at

6 was® 9 WAS

Variety

vis 3.00a> 3,29

TAE--38 2.44b 3.05

SE () 0.170 0.194

Weed control Rate * *

(kg a.d/ha)

Metolachlor+terbutryne 2.0+1.0 4.83ab 4.33bcd
. 2.0+1.08b% 0+0.5 4.50ab 5.00abc
> 2.0+1.0€b SHA? 4,75ab 6.42a

| » 1.0+0.5fb 1.0+0.5 3.17bc 3.33¢c-f

Metolachlor+prometryne 2.0+1.0 3.83abc 3.67cde
s 2,0+1,0fb 1,0+0.5 3.5Babc 4.33bed
. 2.0+1,0fb SHW 3.50abc 5.75ab
. 1.0+0.5fb 1.0+0.5 5.17a 4.83abe

Pendimethalin+terbutryne 2,041,0 1.174 1.00g
- 2.0+1.0fb 1.0+0.5 1.08d 1.50fh
. " 2,0+1.0fb SHW 1.17d 2.50fg
- 1.040.5fb 1.0+0.5 14.25d 1.17g

Pendimethalin+prometryne 2.0+1.0 1.08d 0.92g
» 2.0+1.0£b 1,0+0.5 1.08d 1.00g
. 2.0+1.0fb SHW 0.83d 1.92efg
L 1.0+0.5€b 1.0+0.5 1.00d 1.42£9g

Weeded check at 3,689 WAS - 4.67ab 6.33a

Untreated control - 2.33cd 1.58£g

SE (%) 0.511 0.581

Interaction

Variety x weed control NS NS

1 Crop vigour score taken using a scale of 0 to 10, where 0 representsd
dead plant and 10 represented vigorous crop.
2 Weeks after sowing.
3 leans followed by the same latter(s) within the sare colum or treatment
are not signiflcantly different at 5% level of probahility (OMRT).
4 ®Mllowed by post-emercence herbicide application at 3 Was,
S Supplementarily hoe-weeded at 6 WAS.
NS, * = Mot signlficant, significant S at 5% level of probahility.
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Table 45 Effects of variety and weed control treatments on
vigour scores of okra at Samaru in 1985 wet season.

Crop vigour score1 at
Treatments 6 WA52 S WAS
Variety?
V35 5.19 4.70
TAE-38 5.47 4.93
SE (%) 0.141 0.169
NS NS
Weed ocontrol Rate
(kg a.i/ha)
Metolachlor +terbutryne 2,0+1.0 5.67abc 6.50abc
" 2.0+1.06b71.0+0.5 4.750de 4.42def
. 2.0+1.0fb SHA” 5.83abc 7.00ab
" 1.0+0.5fb 1,0+0.5 5.00cde 4.67def
Metolachlor+prometryne 2.0+1.0 5.58abc 3.83efg
ﬂ 2.0+1,0fb 1.0+0.5 4.17de 2,33g
" 2.0+1.0fb SHW 6.50a8b 5.83bc
" 1.0+0.5fb 1.0+0.5 6.17abc 6.75ab
Pendimethalin+terhutryna 2.0+1.0 4.92cde 3.58efg
B 2.0+3.0fb 1.0+0.5 4,17de 2.33g
. 2.0+1,0fb SHW 5.83abc 6.42abc
b 1.0+0.5fb 1.0+0.5 4.08e 3.33efqg
Pendimethalin+prometryne 2.0+1.0 5.50a-d 3.83efqg
" 2.0+1.0€b 1.0+0.5 4,17de 3.00£fg
. 2.0+1.0fb SHW 6.17abc 7.08ab
¢ 1.0+0.5fb 1.0+0.5 4.92de 3.42efg
Weeded check at 3, 6a9 WAS - 6.75a 7.67a
Untreated control -~ 4.92cde 2.117g
SE (%) 0%422 0.508
Interaction * *
Variety x weed control * NS

1 Crop vigour score taken using a scale of ¢ to 10, where &
represented dead plant and 10 represented vigorous crop.

Weeks after sowing

2
3 Heans followed by the same letter () within the same column
or treatment are not significantly different at 5% level of

probability (DMRT)

4 TFollowed by post-emergence herblcide application at 3 WAS.
5 Supplementarlily hoe-—-weeded at 6 WAS.
NS, : = Not significant, significant at 5% level of probability.
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Table 46 Interaction of variety and weed control treatments on
vigour score of okra at Samaru in 1985 wet season.

Vigour score at GIAS

Treatments Rate
(kg a.i./ha) V35 TAE>»386
Weed control
Metolachlor+terbutryne 2.0+1.0 5.83are’  5.50a-f
. 2.0+1.0fb31.0+0.5 4.67b-£f 4.83b-£
" 2.0+1.0£b S’ 6.00a-e 5.17a~-f
" 1.0+0,5¢b 1,04+0.5 5.33a~-f 4.67b~£
Metolachlor+prometryne 2.0+1.0 5.00b~f 6.17a-d
o 2.0+1.0£b 1.0+40.5 4,33c¢c~f 6.17a-d
" 2.0+1.0fb SHW 4,83b-f 6.27a~d
. 1.0+0.5fb 1.0+0.5 5.67a-f 6.67ab
Pendimethalin+terbutryne 2,0+1.0 5.17a~£ 6.67ab
. 2,0¢1,.0fb 1.040.5 4.33¢c-4 4.00ef
" 2.0¢1.0fb SHW 5.83a-et 5.83a-e
- 1.920.5fk 1.0#0.5% 3.67F 4.50c~-£f
Pendimethalin+prometryne 2.0+1.0 5.67a~f 5.33a-f
. 2.,0¢1:,08b 1.0+0.5 3,.67¢Ff 4.67b-f
" 2.0+#1.0fb SIW 6.67ab 5.67a~f
" 1.0+0.5fb 1.0+0.5 5.33a~f 4.50e-f
Weeded check at 3,6&9 WAS - y B ¥ 6.33a-¢c
Untreated control - 4.17def 5.67a-f
SE (%) 0.596

1 Crop vigour score taken using a scale of 0 to 10, where 0
represented dead plant and 10 represented vigomous crop.

2 Heans followed by the same letter (s) within rows and column. arc

not significantly different at 5% level of probability (DMRT).

3 Followed by post-emergence application of herbicide at 3 WAS.
Supplementarily hoe-weeded at 6 WAS.
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(Pable 45). At 9 WAS, only the crop vigour scores of the
plants treated with metolachlor plus terbutryne at 2,0 + 1.0
kg a.i./ha and followed by either half the rate at 3 weeks
later or supplementary hoe-weeding as well as metolachlor
plus prometryne at 20 +1.0 followed by supplementary
hoe~weeding and 1.0 + 0,5 followed by 1.0 + 0.5 kg a.i./ha
were comparable to that of the hoe-weeded control. In 1985,
crop vigour of plants on plots with supplementary hoe-weeding
except those treated with metolachlor plus prometryne at

1.0 + 0.5 £fb 1.0 + 0.5 kg a.l./ha were comparable to those

of the hoe-weeded control.

There was significant interaction between variety of
okra and weed ocontrol treatments on crop vigour score at
6 WAS at Saemaru in 1985 wet season (Pable 46). However
higher vigour was recorded in TAE~38 than V35 in all plots

gsprayed with matolachlor plus promz=tryne.

4,2.5 Leaf production

In all the experiments, varieties of okra did not
differ significantly in the number of leaves produced per

square metre {Tables 47, 48 and 45).

The weed control treatments significantly affected

the number of leaves produced per square metre in okra at
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Table 47 Effects of wraricty and weed control treatments on
number of levels per square metre in okra at Kadawa in
1985 dry season.

:
f Number of leaves/m?® at

Treatments - 7
' 6 WAS 9 WAS
Varjiety : :
V35 ' - 13.78 17.99
TAE-~38 - ﬁ 14.10 20.36
SE (%) ; 0.415 0.948
- Wieed control 'Rate
(kg a.i/ha)
tetolachlor+terbutryne 2.0+1.0 13.84 17.78cde?
Metolachlor+terbutrxyne 2.0+1.0£fb 1.0+0.5 12.36 13.84de
" 2.0+1.0£b SHW6 14.31 27.64ab
" 1.0+0.5fb 1.0+0.5 12.83 15.79%cde
Metolachlor+prometryne 2.0+1.0 13.84 12.83e
" 2.0+1.0£b 1.,0+0.5 13.33 "+ 25.1%abc
" 2.0+1,0fb SHW 16.30 23.20bcd
v 1.0+0.5fb 1.0+0.5 15.32 15.32de
Pendimethalin+terbutryne 2.0+1.0 13.33 12.83e
" 2.047,07 1.04+8.5 12,36 18.76b-2
» 2.0+1.0fb SHW 12.83 26.67ab
" 1.0+° 5fb 1.0+0.5 7 .85 17.27cde
Pendimethalin+prcmetryna 2.0+1,0 15.79 14.31de
" 2.0+41,0£H 1.0+0.5 14,31 18.28b-e
" 2.0+1.0lb 50 15.79 23.20bcd
" 1.0+0.5fb 1.0+0.5 13.33 16.30cde
Weeded check at 3,689 WAS - 16.80 34.07a
Untreated control - 12.36 10.87e
SE (%) . . - 1.215 2.844
Interaction
Variety x weed ocontrol o NS NS

T Weeks after sowing. -

2 Means followed by the same letter (s) within the same column or
treatment are not significantly different at 5% level of probability
(DMRT) .

3 Followed by post-emergence herbicide application at 3 WaS,

4 Supplementarily hoe-weeded at © WAS.
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Table 48 Effects of variety and weed control treatments on
number of leaves per square metre in okra at Samaru

in 1984 wet scason.

Nunber of leaves/m’

1

Treatments 9 WAS 12 WAS
Variety
V35 21.16 20.98
TRAE~-38 20.39 2V «36
SE (1) 0,859 1.541
Rate NS NS
Weed control (kg a.i/ha)
Metolachlor+terbutryne 2.04+1.0 23.64bca’  24.47a-e
" 2.0+1.0fb31.0+0.5 24.30bcd 22 .43b-e
" 2.0+41.0€b SHW' 25.19abc  31.11a-d
. 1.0+0.5fb 1.0+0,5 20.62b-e 15.70de
iietolachlor+terbutryne 2.0+150 23.35bd 19.44b-e
" 2.0+1,0£fb 1.04+0.5 28.83ab 34.76ab
" 2.0+1.0fb SHW 2é.83ab 33.39%abc
= 1.0+1.0£fb 1.0+0.5 24,98bc 22.28b-e
Pendimethalin+terbutryne 2.0+1.0 12.98e 11.5%
" 2.0+1.0£fb 1.040.5 15.86de 16.00e
= 2.0+1.0fb SHW 20.21b-e 25.60a e
2 1.0+0.5fb 1.0+0.5 14.28b-e 10.13e
Pendimethalin+prometryne 2.0+1.0 15.63e 13.99
" 2.0+1.0£fb 1.0+0.5 14.13e 15.11e
. 2.0+1,0fb SHW 17.63cde 15.72cde
" 1.0+0.5£fb 1.0+0.5 18,31cde 14,67ed
Weeded check at 3,6&9 WAS - 33.93a 38.87a
Untreated control - 13.48e 13.90e
SE (%) 2,607 4.593
* *
Interaction
Variety x weed control NS NS

1 Weeks after sowing.

2 Means followed by the same letter (s) within the same column or
treatment are rot significantly different at 5% level of probability @O“RT).

3 Followed by post-emergence application of herbicide at 3 WAS.

4 Supplementarily hoe-weeded at 6 WAS,

b3 ,* ‘= Not significant, significant at 5% lewd of probability.
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Table 49 Effects of variety and weed control treatments on
number of leaves per square metre in okra at Samaru
in 1985 wet season.

Number of leaves/m?

Treatments S Wﬂs1 12 WAS
Variety
v3s ' 15.64 13.57
TAE-38 . 16.24 13.54
SE (&) . 0.563 0.741
NS NS
Weed contxol Rate
tkg_a.i/ha)
Metolachlor+terbutres 2.0+1.0 16.29 23.20a2
" 2.0+1.0fb31.0+0.5 15.31 13, 84bc
" 2.0+1,0£b sHW* 16. 80 14.07bc
" 1.0+0.5fb 1.0+0.5 16.80 15,05bc
HMetolachlor+prometryne 2,0+1,0 12.36 17.27ab
" 2.0+1.0fb 1.0+0.5 14.58 14.31be
" 2.0+1.0fb SHW 17.54 13.33bc
" 1.0+0.5¢b 1,0+0.,5 20.23 13.84bc
Perdimethalin+terbutryne 2,0+1.0 | 12,36 8.65¢c
"o 2.0+1.0fb 1.0+0.5 17.78 13.33be
" 1.0+1.0fk SHW | 17.04 11.35bc?
" 1.0+0.5fb 1.0+0.,5 15.56 12.5%hc¢
FPerdimethalin+tprometryne 2.0+1.0 | 17.48 12.09bc
" 2.041.0fb 1.0+40.5 14.58 11.61bc
" | 2.0+1,0£b SHW 16.80 11.85bc
. 1.040.5fb 1.6+0.5 16,80 it1.32be
Veeded check at 3,6&9 WAS - 18.76 15.94abc
Untreated control - 12,59 10.37bec
SE (%} 1.719 2.193
NS *
Interaction
Variety x weed control NS NS

1 Weeks after sowing,

2 Means followed by the same letter (s) within the same column or
treatment are rot significantly different at 5% level of probahbility (MR},

3 Followed by post-emergence application at 3 UIAS,

4 Gupplementarily hoe-weeded at ¢ WAS.

NS, * = Not significant, significant at 5% level of probability.
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9 WAS in 1985 dry season at Kadawa, 9 and 12 WAS in

1984 and at 12 WAS in 1985 wzt scasons at Samaru. In

1985 dry season at 9 WAS, the crop treated with mixtures

of terbutryne with metolachlor and pendimethalin, cach

at 1.0 + 2.0 kg a.i./ha followed by supplementary hoe-weedng
and metolachlor plus prometryne at 2.0 + 1,0 followed by 1.0+
0.5 kg a.i./ha produced similar number of leaves/m’ to those
of the hoe-weeded control but higher than those of the
untreated check (Table 47). In addition to those herbicide
treatments indicated, mixtures of prometryne with metolachlor
and pendimethalin, each at 2.0 + 1.0 kg a.i./ha followed by
supplementary hoe-weeding resulted in higher number of

leaves per square metre than the untreated check.

At Samaru in 1984 wet scason, the number of leaves/m?
of crop treated with mixtures of metolachlor with terbutryne
and prometryne, each at 2.0 + 1.0 kg a.i./ha followed by
s'pplementary hoe-weeding and metolachlor plus prometryne
at 2.0 + 1.0 followed by 1.0 + 0.5 kg a.i./ha did not
differ significantly frowm that of the hoe-weeded control
but higher than that of the untreated check at 9 WiS.
Mixtures of metolachlor with terbutryne and prometrync,each
at 2.0 + 1.0 kg a.i./ha alone, aetolachlor plus terbutryne
at 2.0 + 1,0 followed by 1.0 + 0.5 kg a.i./ha and
metolachlor plus pprometryne at 1.0 + 0.5 followed by 1.0 +
0.5 kg a.i./ha also resulted in significantly higher leaf

nunber /m* compared with the untreated check but lower than
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the hoz-weeded control (Toble 48). At 12 WAS, among the
herbicidc treatments, mixtures of metolachlor with terbutryne
and prometryne, each at 2.0 + 1.0 kg a.i./ha followed by
supplementary hoe-weeding and the same pre-emergence
mixture of metolachlor with prometryne followed by half the
rate at 3 weeks later resulted in comparable leaf number/m?
to the hoe- weeded control and significantly higher than
the untreated check.

In 1985, at 12 WAS, metolachlor plus terbutryne at
2.0 + 1.0 kg a.i./ha a2lone resulted in the highest leaf
number /m* which was also comparable to that of the
corresponding prometryne mixture and the hoe-weeded control

(Table 49).

4.2.6 Plant height

Plants of variety TAE-30 were significantly taller
than those of V35 at 9 WAS in 1964 and at 6 and 12 WAS in

1985 wet seasons at Samoru (Tables 50, 51 and 52).

The weed control treatments had significant cffoct
on the okra plant height taken in all the dry season and
1984 wet season trials and at 12 WAS in 1985 wet season.
In 1984 dry season, all the herbicide treatments resulted
in taller plants at harvest than the untreated check (fable 42).
Although all the herbicide treatments had supplementary

hoe~-weeding, only mixtures of prometryne with metolachlor,
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Table 50 Effects of variety and weed contrel treatments on okra
plant height at Kadawa in 1985 dry s=zason.

Treatments |

Plant height {(com) at

1

6 WAS 9 WAS
Variety
v35 22.39 43,30
TAE-38 21.07 41.59
SE () 0.579 1.235
NS NS
Weed control Rate
(kg a.i/ha) -
Metolachlor+ terbutryne  2.0+1.0 22.33a-a2  55.83ab
S 2.0+1.0£b>1.0+0.5 16.00d 25.67g
. 2.0+1.0£b SHW® 24.,17abe  46.83abc
" : 1.040.5fb 1.0+0,5 19.67d 34.67d-g
Metolachlor+prometryne  2.0+1,0 23.50a-4 $2,00abc
" | 2.0+1.0£b°1.0+0.5 17,67 31.33£g
B 2.0#1.0fb SHW 22.17a-d 32.33c¢c-f
‘. 1.0+0.5fb 1.0+0,5 23,33a-d 44.67b~e
Pendimethalin+terbutryne 2.0+1.0 22.83a-d 39,50¢c~f
" _ 2.0+1.0fb 1.0+0,5 18.006cd 4G,50c¢~f
” 2,0+1,0fb SH® 19.50cd 40.50c-f
" 1.040.5fb 1.0+0.5 19.33cd 33.83efg
Pendimnethalint+Prometryne 2.0+1.0 22,33a-d 57.33ab
w . 2.0+1.0fb 1.0+0,5 20.83bcd 34.33ab
" 2,0+1.0fb SHW 22.00a-d 41.00c~£
. 1.040,5fb 1.0+40.5 20.33cd 39,67c~f
Weeded check at 3,689 WAS - 26.33ab 58,.50a
Untreated control - 27.33ab 45.50b-¢
SE() 1.737 3.707
* *x
Intcraction
Variety x weed control ofs NS

1 Weeks after sowing

2 Heans followad by the same letter {s) within the same column or
treatment are mot gignificantly different at 5% level of probability (QuiRTj

3 rollowed by post-~cmergence herbicide application at 3 WAS.

4 CSupplementarily hoe-weeded at 6 WAS.

5 NS, * = Not significant, significant at 5% level of probability,
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Effects of variety and weed control treatments on okra

Table 51
plant height at Samaru in 1984 wet scason.

o Plant height (cm) at
Treatments 5 wAs 12 _WA3
Varietx
V35 39.69b° 69.68
ThE-38 42,27a 73.99
SE (1) 1.694 4,613

P Rate * NS
Weed control {kg a.i/ha)
_Metolachlor+terbutryne 2.0+1.0 72.35a 88, 84a-d
" 2,041.0£b°1,040,5 48.27cde  79.3Ba-e
f 2.0+1,0£fb SHW 32, 38bc 105.90a
: " 1.0+0.5fh 1,.0+0,5 44.,55¢c-f 63.91a-¢
Metolachlor+prometryne 2.0+1.0 49, 40cde 80.86a-e
o 2.0+1.0fb 1.0+0.,5 53,37bc 87.71a~d
. 2.0+1.0fb SHW 53.37bc 160.10a
" 1.0+0.5fb 1.0+0.5 67.80ab 95.39abe
Pendimethalintterbutryne 2.0+1.0 33.55efg 54.05b-e
" 2.0+1.0fb 1.0+0,5 27.z8g 4%. 41 cde
" 2.0+1,0fb SHW 30.22fg 62.09%9a-e
» 1.0+1.0£fb 1.0+0.5 22,87y 35, 85%e
Pendimethalintprometryne  2,0+1.0 27.27g 43.15de
" ' 2.0+1,0fb 1,0+0.5 21.80g 46. 30de
" 2.0+1,0fb SHW 19.73qg 46, 47de
" 1.0+1,0£fb 1.0+0.5 34,88d-g 97.85ab
Weeded check at 3,6&9 AS - 54.73bc 80.20a-e
Untreated control - 50.55bxd 68.54a~e
EE (2) 5.081 13.839
w *
Interaction
Variety x weed control * NS

1 Weeks after sowing

2 Heans followed by the same letter{s) within the same column or
treatment are rot gignificantly different at 5% level of probability DMRT),

3 Followed by post-emergence herbicide application at 3 WAS.
4 Supplmentarily hoe-weeded at 6 WAS,

= Not significant, significant at 5% level of probability.
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Tably 52 Effects of varicty and weed comtrol treabments on okra plant
height at Samaru in 15385 wet season.

Plant height {am) _at

Treatwents | 6 WAS S WAS 12 WAS
Varizty
v 35 - 19.456°  34.10 62.40b
TE~38 22.58 37.30 70.50a
S8 (&) 0.059 1.534 2.857
k-] NS *
Weed control Rate (kg a.i/ha}
detolachlor +terbutryne 2.011.0 23,42 21,20 87.50a
" 2.0+1.0£b71,0+0.5  18.55 41.90 76.00ahe
" 2.0+1.0fb SH? 15.80 32.80 50 .70cd
" 1.040.5€b 1.0+0.5  22.56 34.50 62.200 4
Hatolachlor+prometryne 2.041.0 18.21 31.70 86.40ab
“ 2.041.0fb 1.0+0.5 22,64 39.70 68.40a-d
" 2.0+1.0fb SHV 25.19 30.30 77.20akc
" 1.040.5fb 1.040.5 21.70 36.20 67.400-d
Pendimethalin+terbucryne  2.0+1.0 20.87 31.70 . 67.40a-d
" z.0+41,0fb 1.0+0.5 18.37 - 35.10 45.40d
" 2.041.0fb SHA 22.95 30.90 70.70a-d
" 1.0+0,5fb 1.040.5  16.53 37.20  57.10bxd
Perdimethalintpronetryne  2.0+41.0 22,50 43,90 63.50ad
" 2.0+1.0fb 1.040.5 18€.19 28.30 55.20cd
" 2.0+1.0fb SIW 15,88 32.30 . 68.90a-d
" 1.0+0.5Fb 1.0+0.5 18,26 30.70  60.%a-d
Vieaded check at 3, 649 WAS - 26.71 41.40 73.30a-d
Untreated control e 26,70 43.80 55.8003
SE (1) - | 2,577 . A.517 §.570
| NS NS *
Intexaction _
Variety x wead oontrol NS NS ‘ns

1 tkeeks after sawing.

2 beans followed by the saac letter(s) within the same column or treatmert
cre not significantly different at 5% level of probability (DMRT).

3 ®wollowed by post-cmercena: herbicids application st 3 WAS.

¢ Supplementarily hoe-sksaded ot € WAS.

NS, * = Not significant, significant at 5% level of probability.
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pendimethalin and alachlor, each at 1.0 + 0.5 kg a.i./ha,
and mnixtures of terbutryne with metolachlor and alachlor,
each at 0.5 + 1.0 kg a.i.,ha resulted in okra plant height
comparable to that of the hoe weeded control.

In 1985 dry season, all the herbicide mixtures at
2.0 + 1.0 kg a.i./ha alone and the same mixtures followed
by supplementary hoe-weeding except pendimethalin plus
terbutryne as well as metolachlor plus promettryne at 1.0 +
0.5 followed by 1.0 + 0.5 kg a.i./ha resulted in okra
plant heights that were comparable to the tallest obtained
with the untreated control (Table 50). Plant height with
the untreated control was also comparable at this stace
of crop growth with the above indicated treatments.
Supplementary application at 1.0 + 0.5 kg a.i./ha
depressed plant height significantly when metolachlor plus
terbutryne was applied pre-emergence at 2.0 + 1.0 kg a.i./ha.
At 9 UAS, height of okra plants treated with mixture of
metolachlor with terbutryne at 2.0 + 1.0 kg a.i.,ha alone
and followed by supplementary hoe-weeding, mixtures of
prometryne with metolachlor and pendimethalin, each at
1.0 + 2.0 kg a.i./ha were comparable to those of the hoe
weeded control. Supplementary herbicide application at 3 WAS
resulted in significantly shorter okra nlants when preceded
by metolachlor-based mixtures and pendimethalin plus
prometryne, each at 2.0 + 1.0 kg a.i./ha compared with the

pre~epergence application alone. Split application of
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metolachlor plus terbutryne and pendimethalin plus
promcetryne ;each at 1.0 + 0.5 followed by 1.0 + 0.3

kg a.i./ha resulted in shorter plants than the single

pre-auergence application at 2.0 + 1,0 kg a.i.rha.

In the 1984 wet season at Samaru, metolachlor plus
terbutryn: at 2.0 + 1.0 kg a.i. alone resulted in the
tallast plants at 9 WAS (Table 51). among the weed
control treatments, only plots treated with metolachlor
plus prometryne at 1.0 + 0.5 followed by 1.0 + 0.5 kg

a.i./ha had plant height comparable to this treatment.

All the metolachlor-based mixtures however resulted in

plant height comparabie to the hoe-weeded control while

all the pendimethalin-based treated plots except those

of pendimathalin plus prometryne at 1.0 + 0.3 followad

by 1. 0 + 0.5 kg a.i./ha had plants that were significantly

shorter than the hoe-weaeded control and the untreated check.
At 12 WAS, the plots treated with metolachlor-based

mixtures followed by supplewentary hoe-weading had the

tallest plants. At this stage, plants on plots with

metolachlor-~based mixtures, pendimethalin plus toerbutryne

at 2,0 + 1,0 kg a.i./ha followed by supplementary hoe-weeding

and perndimethalin plus prometryne at 1.0 + 0.5 followad by

1.0 +0.5 kg a.i./ha did not differ significantly from those

B
of the tallest plants and the hoe-weeded control. '



116

At 12 WaS in the 1585 wet scason, the tallaest
plants were obtained on plots treated with metolachlor plus
terbutryne at 2.0 + 1.0 kg a.i./ha while the shortest
ocecurred on plots treated with pendimethalin plus terbutryne
and metolachlor plus turbutryne each at 2.0 + 1.0 kg
followed by 1.6 + 0.5 kg a.i./ha {(Table 52). Mctolachleor
plus prometryne at 2.0 + 1.0 kg a.i./ha with and without
supplementary hoe-weeding resulted in okra plant heights that
were comparable to the tallest armd significantly diifferent
from the shortest. Plots trgated with metolachlor p»lus
terbutryne at 2.0 + 1,0 followad by supplementary hoe-weeding,
perdinethalin plus prometryne at 2.0 + 1,0 fdlowed hy 1.0+0,5
kg a. i./ha and those untreated had significantly shorter
plants than the tallest obtained in the trial. |

The interaction between variety and weed control
treatments on plant height at 9 WAS was significant in
1984 wet season at Samaru (Table 53). In variety TABR--38,
the tallest plants of okrxz were obtained in plots treated
with mixztures of metolachior with terbutryne at 2.0 + 1.0
kg a.i. /ha, metolachlor with prometryne at 2.0 + 1.0 kg
a.i./ha followed by supplementory hoe-weeding and at 1.0 +
0.5 followed by 1.0 + 0,5 kg a.i./ha. 1In V35, only the

hoe~weeded control was oomparable,
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Table 53 Interaction between variety and weed control treatments
on okra plant height at 6 WAS at Samaru in 1984 wet
season.

Treatments Rate Plant height (cn) at 6 W23

Weed control {kg a.i/ha) V35 TAE-38

Meto lachlor+terbutryne 2.0+1.0 59‘90b~f1 86.80a

" 2.0+1.0£b% 1.0:0.5 43.33@-j  51.20c¢ h
" 2.0+1.0fb SHA® 61.27b-e  43.50d-k
" 1.0+0,5£fb 1,0+0.,5 36,13£~1 52,97e-1
lletolachlor+prometryne 2.041.0 61.24b-e 37.57e-1
" 2.0+1.0fb 1.0+0.5 41.97d4-1 64.78a-d
" 2.0+1.,0fb SHW 34,78f-1 72.47abe
" 1.0+0.5¢fb 1.0+0.5 53.00c¢c~qg 82.60ab
Pendimethalin+terbutryne 2.0+1.0 28,77g-1 38.33e-1
" 2,0+1,0fb 1,0+0.5 29.100g~1 25.47i-1
" 2,0+1.0fb SHW 25.67i-1 34.77£-1
" 1.0+0.5fb 1.0+0.5% 20.23kl 25,50i-1
Perdimethalin+prometryne 2,0+1.0 24.073kl 30.47g-1
" 2,0+1.0£b 1.0+0.5 26.27h~1 17.331
" 2,0+1.0fb SHW 21.273kl1 18.201
" 1.0+0.5fb 1.0+0.5 33.79f-1 35.97£f-1

Weed check at 3,6&9 WA54 - 64.37a~d 45.10d4-%k

Untreated control - 49,33c~1 51.77¢c~g

se (i) 7.1886

1 Means followed by the same letteri{s) within rows and columns
are not significantly different at 5% level of probability (DMRT).

IS TR ]

Weeks after sowing.

Supplementary hoa-weeded at 6 WAS,

Followad by post~emergence herbicide application at 3 WaAS.
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4.2.7 Shoot dry matter production

Variety T7E-38 produced significantly higher shoot
dry matter at 12 WAS than V35 at Kadawa in 1984 dry season
(Table 54).

The weed control treatments significantly affected
okra shoot dry matter production at % and 12 WAS in 1984,

6 and S WAS in 1985 dry scasons at Xodawa and at 6 and 12
WAS at Samaru in 1984 wet scason (Tables 54, 55 and 56).
In 1984 dry season, only plots treat:d with pendimethalin
plus prometrvne at 1.0 + 0.5 kg 2.i./ha produced shoot

dry matter at 9 WAS comparable to the hoe-weeded control
although metolachlor plus terbutryne at 2.0 + 1.0 kg a.i./ha
alsc had higher shoot dry matter production than the
untreated check (Table 54). At 12 WnS, shoot dry mattor
production with both rates of metdachlor plus prometryne;
pendimethalin plus terbutryne and prometryne as well as
alachlor plus prometryne, mixtures of diphenamid with
terbutryne and prometryne and metolachlor with terbutryne,
each at 2.0 + 1.0 kg a.i./ha werc comparable to that of
the hoe-weeded control and significantly higher than that of
the untreated check.

In 1985 dry season at the same location, okra shcut
dry matter production at 6 WAS in plots treated with
mixtures of metolachlor with terbutryne and prometryne and
pendimethalin plus prometryne, each ot 2.0 + 1.0 kg a.i./ha
followed by supplementary hoe-weeding as well as metolachlor
plus prometryne at 2.0 + 1.0 kg a,i./ha alone were

comparable to the hoe-weeded control (Table 55). However,
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Table 54 Effects of variety and weed control treatments on shoot
dry matter production of ckra at Kadawa in 1984 dry
season.

Shoot dry matter (g/m?k
Treatments 1

9 WAS 12 WAS
Variety
V35 200.9 226.1b°
TAE-~38 251%1.7 298.7a
SE (%) 18.696 22.133
Weed control+ (kgngfflha) e )
Metolachlor+terbutryne 1.0+0.5 230.2bc 224, 6bc
tletolachlor+terbutryne 2.0+1.0 301.6b 368.0ab
lMetolachlor+prometryne 1.0+0.5 237.0bc 252.7ab
Metolachlor+prometryne 2.0+1.0 185,2bc 284.4ab
Diphenamid+teérbutryne 1.0+0.5 196.2bc 222.2bc
Diphenamid+terbu:ryne 2.0+1.0 188.7bc 23%.1abc
Diphenamid+prometryne 1.0+0.,5 138. 4bc 142.2bc
Diphenamid+prometryne 2.0+1.0 275.6bc 311.1ab
Pendimethalin+terbutryne 1.0+0.5 154.7bc 345, 8ab
Pendimethalin+terbutryne 2.0+1.0 163.0bc 255.7ab
Pendimethalin+prometryne 1.0+0.5 322.4ab 232.0abc
Pendimethalin+prometryne  2.0+1.0 227.3bc 366.8ab
Alachlor+terbutryne 1.0+05 178, 4bc 203.0bc
Alachlor+terbutryne 2,.0+1.0 179.9bc 213.9bc
Alachlor+prometryne 1.0+0.5 271.1bc 286,5ab
Alachlor+prometryne 2,0+1.0 211.9bc 349.9ab
Weeded check at 3, 6&9 VAS - 515.0a 458. 4a
Untreated control - 94.2¢ 30.2¢
SE (%) 56.129 66.380
Interaction * *
Variety x weed control NS NS

+ All h the herbicide treated plots were supplementarily hoe-weeded

at 6 WAS.
1 Veeks after sowing

2 Means followed by the same letter (s) within the same column cor
treatment are mot significantly different at 5% level of probability (@iR).

3ms, * 0 = Not significant, significant at 5% level of probability.
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Tak'e 55 Effects of variety and weed controcl treatments on shoot
dry matter production in okra at Kadawa in 1985 dry
geason, _

shoot dry matter (g/m?}

Treatm=nts 6 WAST- 9 WAS

Variet

V35 36.27 95.70

TAE-38 33.63 102,22

SE (%) 1.985 6.933

Weed control Rate s NS

(kg_a.i/ha)
Metolachlor+terbutryne 2,.0+1.0 38.52b--e2 107.25¢d
"y 2.0+1.0£b71.0+0.5 20.24e 51.26d
" 2.0+1.0fb SHW® 44.4d4abc  179.26ab
" . 1.0+0.5fb 1.0+0.5 2Z4.21cde 59,854
Metolachlor+prometryne 2.0+41.0 42, 46a~d 102.22cd
" 2,041,0£fb 1,0+0.5 31.11cde 105.19cd
" 2.0+1.0fh SHW 55.7%ab 153.48bc
" - 1.0+0.5fb 1.0+0.5 38.52b-e 85.33cd
Pendimethalin+terbutryne 2,0+1,0 32.08cde 61.63d
Y 2.0+1.0fb 1,0+0.,5 22.22de 66.67d4
" 2,0+1.0£fb SHW 22,72de 118.52bed
" 1.0+0,5fb 1.,0+0.,5 20.24e 51.854
Perndimethalin+prometryne 2.0+1.,0 35.50b~e 85,93cd
" 2.0+1.0fb 1,040.5 27,.64cde 52.74d
" 2.0+1.0fb SHW 46.90abc 150.22bc
" 1.040.5fb 1.0+0.5% 29.13cde 73.48de

Weeded check at 3,635 WAS - 60.74a 225.78a

Untreated control - 32.59%xle 49, 48d

SE () 5,985 20.830

Interaction * .

Variety x weed control NS N8

1 Weeks after sowing.

2 HMeans followed by the same letter (s) within the same column or
trestment are ot significantly different at 5% level of probability (MRT),.

3 fbllowed by post-emergena: herblcide gpplication at 3 HAS.

4 Supplementarily hoe=-weeded at 6 WAS.
WS, * = Not significant, significant at 5% level of prebability.
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oble 56 Effects of variety ard weed control trestments on shoot dry matter
production in okra at Samaru in 1984 wet scason,

_ Shoot dry matter {g/m*)

e

Foantents 6 WAS' 9 WAS 12 WAS
vV 35 G.24 61.93 144.00
TAE-38 3.67 62.22 142.81
SE () 0.326 5.422 15.052
o NS NS
vieed control Rate (kg a.i/ha)
Metolachlor+terbutryre 2.0+1.0 6.37ab°  75.85 324.442
" 2.041.0£b°1.040.5 2.81cd 95.41 172.74ab
" 2.0+1.0fb SHA" 3.41a~d  74.07 131.85b
" 1.040.56b 1.040.5 4.06a-d  70.22 129.78b
retolachlor+praetryne 2.041.0 4.79cd 42.67 229.04ab
" 2.0+1.0fb 2.040.5 4.0%-d  52.74 120.59b
" 2.0+1.0fb SHW 4.95a-4  58.67 151.11b
" 1.040.5fb 1.040.5 4.8%a-d  79.41 173.04ab
Pendimethalintterbutryne  2.0+1.0 3.44a-d  4B.59 104.59
" 2.0+1.0£b 1.0+40.5 1.81d 52.44 78.22b
" 2.0+1.0fb SHA 5.24abc  45.33 114.67b
" 1.040.5fb 1.040.5 3.06bad  51.56 134.81b
Pendimethalintprometryne  2.0+1.0 4.21a-d  59.26 104.30b
" 2.0+1.0fb 1.040.5 3.73a-d  35.56 99.85b
" 2.0+1.0fb SHW 4.62a-d  74.37 151.70b
" 1.040.5fb 1.040.5 2.9%bcd  77.04 106.9%6b
Weeded check at 3,649 VAS - 6.70a 81.19 161.19b
Untreated oontrol > 2.22c3 42.267 45.185
SE () 0.978 16.267 45. 185
Interaction ) NS *
Variety x weed control NS NS NS

1 Weeks after sowing

2 Followed by post-emercence herbicide application.

3 Means followed by the same letter (s) within the same column or
treatt;lent are not significantly different at 5% level of probability
{DMRT) .

4 Supplementarily hoe-weeded at 6 WAS.
NS, * = Not significant, significant at 5% level of probability.
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at 9 WiaS, only metolachlor plus terbutryne at 2.0 + 1.0
kg a.i./ha followed by supplementeory hoe-weeding rasulted
in shoot dry wmattor compareble to the hoe-weeded control.

At Somaru, in 1984 wet s:nson, all the herbicide
trezated plots except mixturcs of torbutryne with metolachlor
and pendimethalin at 2.0 + 1.0 {followed by 1.0 + 0.5
kg a.i. /ha. pendimethalin with terbutryne and prometryne
at 1.0 + 0.5 followed by 1.0 +~ 0.5 kg a.i./ha and me¢tolachlor
pluas prometryne at 2.0 + 1.0 kg a.i./ha alone produced shoot
dry matter at 6 WAS comparable to the hoe-weeded control
(Table 56). At 12 WiS, among the wead ocontrol treatwments,
only metolachlor plus terbutryne at 2.0 + 1.0 followed by
1.0 + 0.5 kg a.i./ha, metolachlor plus prometryne at |
2,0 + 1,0 kg a.i./ha alone and 1.0 + 0.5 followed by
1.0 + 0,5 kg a.i./ha resulted in similar shoot dry matter
production to the highest obtained with metolachlor plus

terbutryne at 2.0 + 1.0 kg a.i./ha 2lone.

4.28 Fruit Vviled

4,2.8,1 Nuubor of fruits

Variety of okra did not differ significantly in
the number of fruits produced por square metre in all the
trials., However, fruit number per square metre was
significantly affected by wead control treatments (Tables 57
to 60). At Kadawa in 1984 and 1985 dry seasons, crop in

all the herbicide treated plots produced higher number of
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Table 57 Effect of variety and weed control treatments on the yield
of okra at Kadawa in 1984 dry season.

Fruit vyield

Treatments No . /m? (t/ha)
Variety
V35 0.64 3.69
TAE~38 11.70 4.28
SE (%) 0,972 0.131
5 s NS
Weed control Rate
(kg_a.i/ha)

Metolachlor+terbutryne 1.0+40.5 11.70b1 3.60e~h
Metolachlor+terbutryne 2.0+1.0 14.93ab 5.54abc
lietnlachlor +prometrynec 1.0+40.5 9,70b 3.43e~h
HMetolachlor+prometryne 2.0+41.0 16.18ab 6.32b
Diphenamid+terbutryne 1.0+40.5 7.14 2.5bgh
Diphenamid+terbutryne 2.0+1.0 7.73b 2.46gh
Diphenamid+prometryne 1.0+0.5 7.51b 2.73gh
Diphenamid+prometryne 2.0+1.0 10,.25b 3.70e~h
Pendimethalin+terbutrync 1.0+0,5 7.19b 3.00f~h
Pendimethalin+terbutryne 2.0+#1.,0 9.53b 3.16f~h
Perdimethalin+promectryne 1.0+0.5 12.84b 4.64c~e
Pendimethalin+prometryne 2,0+1,0 13.67ab 5.12bc
Alachlor+terbutryne 1.040.5 11.11b 4.14d~-£
Alachlor+terbutryne 2.0+3.0 5.97b 2.43h
Alachlor+prometryne 1.0+0.5 11.48b 3.81d-g
Alachlor+prometryne 2.0+1.0 11.07b 3.68e~h
Vlecded check at 3,629 UASz - 22.96a 10.98a
Untreated control - 1.24c 0.14)
SE (&) 2,910 0.402

E *
Interaction
Variety x weed control NS NS

All the herbicide treated plots were supplementarily weeded at & iia8.

1 ileans followed by the same letter (s) within the same column or
treatment are rot significantly different at 5% level of probability {DMRI').

2 VWeeks after sowing

B, *= Not significant, significant at 5 % level of probahility.
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dble 58 Effects of variety and weed control treatments on the yield
of okra at Kadawa in 1985 dry season.

Fruit yield

Treatments
No ., m? t/ha
variety
V35 2.56 2.10
TAE-38 2.32 1.89
3E (%) 0.211 0.263
Weed control Rate " Be
(kg_a.i/Ha)
Metolachlor+terbytryne 2.0+1.,0 1.650d1 1.17¢
e 2.0+1.0fb21.0r0.5 1.23cd 0.6bc
. 2.0+1.0fb SHH3 5.38b 4.14b
" 1.0+0.5fb 1.0+0.5 0.54d 0.31¢
Metolachlor+prometryne 2.0+1.0 2.49cd 1.69bc
" 2,0#+1.0fb 1.0+0.5 3.14c 2.62bc
" 2.0+1.0fb SHW 8.30a 8.26a
" 1.0+0.5fb 1.0+0.5 1.26cd 0.85c
Pendimethalin+terbutryne 2,0+1.0 0.48d 0.26c
» 2.0+1.0fb 1.0+0.5 ~.75d 0.45¢c
" 2.0+1.0fb SHU 2.92¢ 1.64bc
" 1.0+0.5fb 1.0+0.5 0.514 0.25¢
Pendimethalin+prometryne 2.0+1.0 1.58cd 1.04c
" 2.,0+1.0fb 1.0+0.5 0,96cd 0.49¢c
" 2.0+1.0fb SHW 2.9%4c 2.28bc
. 1.0+0.5fb 1.0+0.5 1.21d 0.76¢c
Weeded check at 3, 6&5 WAS® 8.57a 9.04a
Untreated control 0.0e 0.0d
SE (%) 0.624 0.772
* *
Interaction
Variety x weed control NS NS

1 Means followed by the same letter(s) within the same column and
treatment are rot significantly different at 5% luvel of probability (DMRT).

2 TFollowed by supplementary hoe-weeding at 6 VAS,

3 Supplementarily hoe-weeded at 6 WAS
4 lleeks after sowing
N5, * = Not significant, significant at 5% level of probability.
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Tahle 5¢ Effects of variety and weed contrel treatments on the
yield of okra at Samaru in 1984 wet season,

: Fruit vield
Preatments Mo . /m?* t/ha
Variety
V35 g.64 2.83a1
TAE~38 7.02 2.10b
SE (1) ¢.641 0.240

Rate N3 >
Weed control {kg a.i/ha)
Metolachlor+terbutryne 2,0+1.0 Y, 83bcd 3. 33b-e
o 2.0+1.0£b%1.0+0.5 12,37abe 4. 43abe
. 2.0+1.0fb SHA®  17.88a 5.97a
" 1.0+0.5fb 1.040.5 6.05¢cde 1.61def
Metolachlor+prometryne 2.0+1.0 7,68cde 2.60¢c~f
" 2.0+1.0fb 1.0+0.,5 9.83bcd J.b6ga-d
" 2.0+1,.0fb SHW 15.63ab 5.07abc
1.0+0.5fb 1.0+0.5 14.44ab 4.92abc
Pendimethalint+terbutryne 2.0+1,0 2.25¢ 0.43f
" 2.0+1,0£fb 1.0+0.5 4,94de 1.39%ef
" 2.0+1.0fb SHW 6, 30cde 1.65def
" 1.0+0.5fb 1.0+0.5 2.12e 0.30¢
Pendimethalin+terbutryne 2.0+1.0 1.33¢ 0.19£
" 2.0+1.0fb 1.0+0.5 2.,72e 6.70¢
3 " 2,0+1,0fb SHW 3.43de 0.71£
" 1.0+0.5fb 1.0+0.,5 3,73de t.0def
Weeded check at 3,0&5 WAS - 17.14a 5.74ak
Untreated control - 3.28e 0.58f
SE (%) 1.910 0.733
Interaction * *
Variety x weed control NS *

1 leans followed by the same letter (s) within the same colwun and
- treatment are mot significantly different at 5% ievel of probability (viXD;.

2 Followed by post emergence herbicide application at 3 WAS.
3 Supplementarily hoeweeded at € WAS,

4 ‘eeks after sowing.

NS, ¥ = Not significant, significant at 5% level of probability.
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Table 60 Effects of variety and weed control treatments on the
yield of okra at Samaru in 1985 wet season.
Fruit yield
Treatments No . /m? t/ha
Variety
V35 5.88 3.81
TAE-38 6.95 4.02
SE () 0.714 0.501
Rate NS NS
Weed control (kg a.i/ha)
Metolachlor+terbutryne 2.0+41.0 7.21b-f1 5.04de
Metolachlor+terbutryne 2,0+1.0fb 1.0+0.5 &.62c~f 3.17fgh
. 2.041.0fb SHW 7.60b-e 4.80def
" 1.0+0.5fb 1.0+0.5 5,82b~f 4.20efg
Metolachlor+prometryne 2.0+1.0 6.12b-f 3.71efqg
- 2,0#+1.0fb 1,0+0.5 8.44a-e 5.14cde
. 2,0#1.0fb SHW 15.11a 9.78a
" 1.0+0.5fb 1.0+0.5 8.86a-d 5.90bcd
Pendimethalin+terbutryne 2.0+1.0 4,43c~-f 2.52ghi
® 2.0+1.0fb 1,0+0.5 1,38ef 0.6273
= 2.0+1.0fb SHW 5.81abc 6.04bcd
" 1.0+0.5fb 1.0+40.5 2.21def 1.00613
Pendimethalin+prometryne 2.0+1.0 3:.510~% 1.3817
. 2.0+1.0£fb 1.0+0.5 0,.36f 0.16i]
e 2.0+1.0fb SHW 12.92ab 7.55b
" 1.0+0.5fb 1.0+0.5 3.,63c~f 1.73hij
Weeded check at 3,6&9 WAS - 11.96ab 6,84bc
Untreated control - 1.54ef 0.76j3
SE (%) 2.122 1,492
Interaction ) ’
Variety x weed control NS NS

———

1 4eans followed by the same letter (s) within the same column and
treatment are rot significantly different at 5% level of probability @OURT).

2 Followed by post-emergence herbicide application at 3 WAS.
Supplementarily hoe-~weeded at 6 WAS,

4 Weeks after sowing.
.-IS F i *

= Not significant, significant at 5% kvel of probability.
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fruits than the untreated control. In 1984 dry season, crop
treated with mixtures of metdachlor with terbutryne ord
propatryn: and pendimethalin plus prometryne, each at

2.0 + 1.0 kg a.dl/ha, produced comparabkle number of frui«s
tc the hoe-weeded control (Wable 57). In 1985 dry seasun,
no fruit was produced on the untreated plots and only
plot treated with metolachlor plus prometryne at 2.0 + 1.0
kg a.i./ho followed by supplementary hoe-weeding produced
number of fruits that were comparble to the hoe-weedad
contrcl {I'able 58). Metolachlor plus terbutryne at

2.0 + 1,0 kg a.i./ha followed by supplementary hoe-weeding
also resulted in higher number of fruits than the
remaining herbicide treatments, Exrecopt with pendimethalin
plus prometryne, plots given suplerentary hoe-weeding

had higher fruit numbers than ths other treatments of

the same mixture in this trial,

It Sonarv, plots treated with metolachlor plus
prometryne at 2.0 + 1.0 kg a.i./ha fcllowed by supplumentary
hoe-weedingland at 1.0 + 0.5 followed by 1.0 + 06,5 kg
a.i./ha produced fruit numbers that were comparable to
the hoelweeded control amd significantly higher than the
untreated check in both 1964 and 1985 wet szasons
(Tables 55 and 60). In addition, aetolachlor plus
terbutryne at 2.0 + 1.0 followed by 1,0 + 0.5 kg a.i./ha
or supplementary hoe-weeding also rusulted in fruit

nuabers that were comparable tc the hoe-weeded control
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and higher than the untreated control in 1984 wet season
(Table 59). In 1985, the number of fruits produced in
plots treated with mixtures of pendimethalin with
terbutryne and prometryne, each at 2.0 + 1.0 kg a.i./ha
followed by supplementary hoe-weedin: were similarly
compa: akle to that of the hoe~weeded and higher than the
untreated control. In the trial, fruit number obtained
with pendimethalin plus prometryne at 2.0 + 1.0 kg a.i, /ha
followed by supplementary hoe-weeding was significantly
higher than those of other herbicidec treatments of the

same mixture (Table 60).

4.1.56.2 Teight of fruits

Okra fruit yicld was significantly affected by
variety at Samaru in 1984 wet scason; variety V35 produced
higher yicld than TiE2-38 {Table 59). Fruit yield was
however significantly affected by weed control treatments
in all the trials (Table 57 to 60). In the two dry
season trials conducted at Kadawa all the weed control
treatments resulted in higher fruit yield than the untreated
control. In 1984 dry season, nonc of the herbicide trecatments
was comparable to the hoe-weeded control in fruit yield.
Both metolachlor plus terbutryne and pendimethalin plus
prometrync¢, each at 2.0 + 1.0 kg a.i.,ha resulted in
similar fruit yield to the best herbicide treatment
obtained with the same rate of metolachlor plus prometryne.

Apparently, okra fruit yields obtained with higher rates of
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metolachlor based mixtures were significantly more

compared with the low rate (Tabl: 57). In 15865 dry

season, mctolachlor nlus prometrynce at 2,0 + 1.0 kg
a.i./ha followed by supplementary ho<-weeding resulted in
fruit yielé comparable¢ to the ho:-w¢_ded control. 1In this
trial, okra fruit yiclds with mctolachlor mixtures followed
by supplementary hoe-weeding were significantly higher
than thosc of the corresponding trecatments of the

same mixture without hoe-weeding (Table 58).

At Samaru in 1984 wet scason, mixtures of metolachlor
with prometryne and terbutryne, each at 2.0 + 1.0 followed
by 1.0 + 0.5 kg a.i./ha or supplemcntary hoe-weeding,
metolachlor plus prometryne at 1.0 + 0.5 kg followed by
1.0 + 0.5 kg a.i./ha resulted in fruit yields that were
.comparablc to the hoe-weedea control and higher than
the untreated check. Except metolachlor plus terbutryne
at 2.0 + 1.0 kg a.i./ha alon¢, the remaining herbicide
treatments did not differ significantly in fruit yiclds
from the untrcated check (Table 59). However, in 1985
wet season, the highest okra fruit yicld which was
significantly higher than those of all the other treatments
was obtained with metolachlor plus prometryne at 2.0 ~ 1.0
kg a.i./ha followed by supplementary hoc-weeding (Table 60).
Plots treated with mctolachlor plus prometrync at both
rates and followed by 1.0 + 0.5 kg a.i./ha and mixturcs

Of pendimcthalin with terbutrync and prometryne, each at
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2.0 + 1.0 kg a.i./ha followed by supplementary hoe-weeding
producaed okra fruit yields that wero: cowparablet to the
hoe-weedod control. In this trial, supplementary hoe-weading
improvoed fruit yield significantly within ¢ach mixture
comparad with the application of metolachlor plus preometryne
- and pendimethalin mixtures alona.

There was significant interaction between varisty
cand weed control trecatments on okra fruit yiceld at Samaru
- in 1984 wet season (Table 61;. 1In variety V35, among the
herbicide treatments, metelachlor plus prometryne atl
1.0 + 0.5 followed by 1.0 + 0.5 kg a.i. /ha and hoe-weeded
control resulted in okra fruit yield that was comparable
to the hest obtained with metolachloxr plus terbutryne

at 2.0 + 1.0 kg a.i./ha follow:d by supplementary hoe-weeding
while with variety TAE~38 only mctolachlor plus pprometryne
at 2.0 + 1.0 kg a.i./ha followed by supplementary hoe-waeding

was comparahle,

4.2.9 Relationship between various wovameters and fruit
yield of okra in the weed control studies at Kacawa
and Samaru .

Okra fruit yield was positively correlated with crop
vigour scorwe, shoot dry matter, plant height {except at
Kadawa in 1985 dry season) and fruit number per square
metre and negatively correlated with the weed cover score

in all the experiments (Table 62).
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Table 61 Interaction of variety and weed control treatments on
okra fruit yield at Samaru in 1984 wet season.
Treatments Rate Okra fruit yvield (t/ha)

(kg a.i/ha)

Wieed control V35 TAE-38
Metolachlor +terbutryne 2.0+1.0 3.27c--h1 3.39¢c-h

" 2.0-1.0£521.0:0.5 A4.45b-e 4.41b-e

" 2,0+1,0fb SHW 8.95a 2.99d-h

» 1.0+0.5fb 1.0+0.5 0,76fgh 2,45d4-h
Metlachlor +prometryne 2,0+1,0 4.18b-g 1.02e~h

- 2.0+#1.0fb 1.0+0.5 4.57b-e 2.80d-h

" 2,0+#1,0fb SHW 3.51c-h 6.63abc

= 1.0+0.5fb 1.0+0.5 6.,01a-d 3.83b-h
Pendimethalin+terbutryne 2.0+#1.0 0.37h 0.49h

o 2,0+1,0fb 1.0+0,5 2,.,37e-h 0.41h

" 2.0+1,0fb SHW 1.50e-h 1.88e~h

" 1.0+0.5fb 1.0+0.5 0.161 0.44h
Pendimethalin+prometryne 2.0+1,0 0.161 0.23h

" 2.0+1.0fb 1.0+0.5 0.97e~h 0.42h

» 2,0+1,0fb SHW 0.76fgh 0.67fgh

" 1.0+0,5fb 1.0+0.5 1.10e~h 0.97e~h
Weeded check at 3, 6&9 UAS® - 7.20ab 4.28b-f
{Untreated control - 0.58gh 0.59gh
SE (%) 1.043

1 #Heans followed by the same letter(s) within rows and column
are not significantly different at 5% lovel of probability (DuIRT)

2 TFollowed by post-ecmergence herbicide application at 3 WAS.

3 Supplementarily hoe-weeded at 6 WAS.

4 eeks after sowing.
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Table 62 Relationship between various parametors and fruit yjeld
of okra in th¢ chemical weed control studies at Kadawa
and Samaru.

r value
Paramcters Kadawa Samaru
1924 1585 1984 19€&5

Crop vigour score at 6 NAS1 0.714*%% 0,632%¥%) ,736** 0.605%%
Shoot dry matter at & WAS 0.644** 0.610%* - 0.2703%%
Plant height at harvest 0.686**% 0.225N5 0.620%* (,256%
Fruit nuuber/m? 0.937** 0,843%% 0.976*%*% (0,955%%
Weed cover score at 6 VIAS ~-().338%%* -0 .41 3%* -0.238* =0.156HG

Weed dry matter at harvest -0.117NS -0 .085N5 -0.,192NS ~0,118NS

1 Weeks after sowing

* and ** = Significant at 5% and 1% level of probability,respectively.

NS = nt Not significant
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4.3 iffect of Variety and Woeed Control Treatments
on the Nutrient Contcents of Okra Fruits

Varieties of okra differed significantly in viscosity,
ash and orude protein contents of fruit at Kadawa in 1984
and 1985 dry seasons (Tables 63, €4 and 65). Although variety
TAE-38 contained higher per cent ash and crude protein thun
V35, the latter was found to be more viscous than the former.

Weed control treatments had significant effect on
the viscosity of okra fruit at Kadawa in both seasons.
In 1984, nmixtures of metolachlor with terbutryne and
prometryne, pendimethalin plus terbutryne and alachlor plus
prometryne, all at 1.0 + 0.5 kg a.i./ha, diphenamid plus
terbutryne at 2.0 + 0.5 kg a.i.sha as well as the hpe-waeeded
control resulted in significantly lower viscosity than th@
highest obtained with diphenamid »lus prometryne and
perdimethalin plus terbutryne, each at 2.0 + 1.0 kg a.i./ha
(Table 63). 1In 1985, at the same location,; no okra fruit
was produced in the untrzated plots to carry out analysis
and therefore figures were not available for this treatment.
Metolachlor plus terbutryne at 2.0 + 1.0 kg a.i./ha
followad by 1.0 + 0.5 kg a.i./ha; pendimethalin plus
terbutryne at 2.0 + 1.0, 2.0 + 1.0 kg a.i./ha followed
by 1.0 + 0.5 kg a.i./ha and 1.0 + 0.5 £b 1.0 + 0.5 kg
a.1./ha and pendimethalin plus prometryne at 1.0 + 0.5

fb 1.0 + 0.5 kg a.i./ha as well as the hoe-weeded control
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Table 63 Effects of varisty and weed control treatitnts on viscosity,
ascorbic acid and ash contents of okra fruits at Kadawa

in 1984 dry season,

Visposity Ascorbic Ash
Treatments iantipolse) EE:;% 00g) 3} |
Varisty 1
V35 - 3375a 37.0 1.68b
TAL-38 2905k . 32.1 6.07a
8E () 86.2 2.66 0.43
weed control” Rate * ws
Ykg a.i/ha)
lMetolachlor+terbutryne 1.0+0.5 2780be 50.8 6,03
: o 2.6+1.0 3350abe 36.5 4.45
Metolachlor+prometryne 1.0+0.5 2475¢ 1.8 .65
i " 2.0+1.,0 3130abc 40.8 6.55
Dipehanmnid+terbutryne 1.0+0.5 3365abe 40 .5 3.13
" 2.0+1.0 2865bc 35.0 6458
Diphenamid+prometryne 1.0+0.5 3325abe 54.5 4,08
" 2.0+1,0 3830a 33.3 7.25
Pendimethalint+terbutryne 1.0+0.5 2550¢ 28.3 5,35
" 2.0+1.0 383C¢a 58,3 3.70
Pendimethalin+prometryne 1.0+0.5 3095aba 24.3 7.18
" 2,0+1.0 3220abc 23.8 4,35
Alachlor+terbutryne 1.0+0.5 3165abc 18.5 4,10
o 2.0+1,0 319%0abce 28.8 5.63
Alachlor+prometryne 1.0+40.5 2780be 26.8 6.98
" 2.0+7.0 3175abce 32,5 4.53
Weadad check at 3,649 HAS - 2735be 24,5 6.30
Untreated control ' - 3561ab 24,0 6.58
SE{i} 258,6 8.58 1.30
* NS NS

Interacticn

Variety x weed control

+ All the herbicide treated plots were supplementarily wesded at 6 WAS.

1 HMeans followed by the same letter (s) within the same colum or treatnent
are not significantly different at 5% lewel of probability (DHRT).

2 Weeks after sowing,

NS, * = Not significant, significant at 5% lovel of prokability.
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Table 64 Effects of variety and weed control treatments on viscosity,
_ ascorbic acid ard ash contents of okra fruits at Kadawa in
1985 dry season,

' " : Viscosity aAscorbic Ash
Treatwents {centipoise) acid (%)
g/ 100g)
Variety
Vi 3073 34.6 5.36
TAE~38 3158 35.8 5.42
SE (&} $1.3 2.93 0.45
.. | NS NS NS
Weed ocontrel Rate (kg a.i/ha)
Metolachlor+terbutryne 2.0+1.0 343051-&1 35.5 4.9
S 2,0+1.0£6°1.040.5 27i5be  39.0 4.2
, 2.0+1,0£b SHI® 3740ab 46.5 4.3
; . 1.0+0.5£b 1.040.5 3785a 54.3 5.1
Metolachlor+prometryre 2.0+1.0 3480a-d 47.3 3.6
a 2.0+1.0fb 1.0+0.5 3260a-e 24.0 5.3
* 2.0+1.0fh SHW 3535abc 24.8 3.8
. . 1,0+0.5fb 1.040.5 I21tae 34.0 4.6
Pendimethalin+terbutryme 2.041.0 2615cde 45.3 6.3
. " 2.0¢+1.0£b 1,040,535 2600de 48.0 4.8
;. 2.0+1.0£b SHW 29%are  41.8 5.5
‘ . 1.040.5£fb 1.0+0.5 2655cde 30.8 6.1
Pandimethal in+pronetryre 2,041.0 3080a-e 29.5 6.9
" 2.041.0fb 1.0+0.5 3175a-e 36.3 6.1
" 2.0+1.0fb £ 3260a-e 22.3 4.7
" 1.040.58b 1.040.5  2550e 24.5 6.8
Weeded check at 3,689 WAS® - 2820b-e  22.0 6.8
SE (&) | 266.1 .53 1.30
: * NS NS
Interactions
Variety x weed ocontrol NS NS 853

1 Means followed by the sane letter (s) within the same oolumn or treatment
are not significantly different at 5% lewel of probability (OMRT).

2 TFollowed by post-emergence herhbicide application at 3 WaS.
3 Supplementarily hoe-weeded ot 6 WS,

4 Veaeks after sowing

NS, , ¥ = Not significant, significant at 5% level of probahility.



136

Table 65 Effects of variety and weed control treatments on soluble
carpohydrate and crude protein contents of okra fruits at
Kadawa in 1885 dry season,
50luble Crude
Treatments carkohywdrate protein
(%) (%)
Variety
V35 27.5 16.5b"
TAE-38 27.9 17.7a
SE () 1.95 0.22
Rate NS **
Weed control. tkg a.i/ha)
Metolachlor+terbutryne 2.0+1.0 29.8 18.2ab
" 2.0+1.Ufb21.0+0.5 21.2 18.2abc
; " . 2.0+1.0fb SHW3 31.7 17.5a-d
" 1.0+0,5fb 1.0+0.5 43.1 16.%9a-d
lMetolachloxr+prometryne 2.0+1.0 25.3 18.5ab
" 2.0+1.0fb 1,0+ 0.5 26.9 16,4b-e
" 2.,041.0fb SHW 18.9 17.4a-d
% " 1.0+0.5fb 1.0+0.5 15.4 18.3abe
Pendimethalin+terbutryne 2.0+1.0 17.2 16.3b-e
" 2,0+1.0fb 1.0+0.5 24.9 15.8de
" 2,0+1.0fb SHW 25.4 16.9a~d
" 1.0+0.5fb 1.0+0.5 28.9 19.2a
Pendimethalin+prometryne 2.0+1.0 30.5 16.2cde
B " 2.0+1,0£b 1.0+0.5 35.3 14.3e
. . 2.041.0£h BHW 28.4 16.9a-d
" 1.040.5fb 1.0+ 0.5 32.7 17.3a~d
Weeded check at 3,6a9Was? - 35.1 15. 9de
8B (%) 5.69 0.04
NS Ak
Interactions
Variety x weed control NS *k

1 NMeans followed by the same letter(s) within the same colunn or
treatnent are ot significantly different at 5% lewel of probehility (DMRL;.

2 Pollowed by post-emergence application of herbicide at 3 WIS.

3 Jupplementarily hoe-weeded at 6 WAS

4 Weeks after sowing.

HS, ** = Not significant, significant at 1% level of probability, respectively.
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resulted in significantly lower viscosity than the
highest obtained with metlachlor =mlus terbutyyne at 1.0 + 0.5
followed by 1.0 + 0.5 kg a.i.,ha {(Table 64).

: Waad control treatments also had significant cffect

i on per cent crude protein content of okra frult at Kadawa
in 19285 dzy scason (Table 65). #etolachlor plus pronetryne
at 2.0 + 1.0 fb 1,0 + 0.5 kg a.li./ha, mixtures of pendi-
methalin with terbutryne and prometryne, each at 2.0 + 1.0
kg a.i./ha and followed by 1.0 + 8.5 kg a.i./ha and the
hoe-waaded control had significantly lower percent crude
protein than all other herbicide treatments.

; The interaction between variety and weed control
treatments was significant on cruda protein content of
fruit at Xadawa in 1985 dry scason (Table 66). In variety
V35 fruits produced on plots treated with mixtures of
metolachlor with terbutryne end orometryne at 2.0 + 1.0
fb 1.0 + 0.5 kg a.i./ha and 2.0 + 1.0 kg a.i./ha, |
respactively and pendingthalin plus terbutryne at 2.0 + 1,0
fb SHW and 1.0 + 0.5 followed by 1.0 + 0.5 kg a.i./ha.
had paer ccnt crude protein comparable to the highest
obtained with metolachlor plus terbutryne at 2.0 + 1,0
kg a.i./ha. 1In TAE-38, fruits oroduced on plots treated
with mixture of metolachlor with terbutryne at 2.0 + 1.0
kg a.i./ha followed by 1.0 + 0.5 kg a.i./ha, metolachlor

plus prometryne at 2.0 + 1.0, 2,0 + 1.0 kg a.i./ha followead
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Table 66 Interaction between variety and weed control treatments on
ctude protein content of okra fruits at XKadawa in 1985 dry
i season.
Weed control Rate , Crude protein (%)
| (kg a.i/ha) V35 T AE~-38
Hetolachlor+terbutryne 2.0+1.0 19. 9abc’ 17.1¢c~£
% L. 2.0+1.0F021.0+0.5 17.%me 18.5a-¢
: " 2.0+1.0£b SHW" 17.1¢-f 17.8b- £
! » 1.040.5fb 1.0+0.5 16.3d~g 17.5¢-£
Metolachlor+prometryne 2.0+1.,0 18.4a-e 18.7a-d
3 " 2.0+1.0fb 1.0+0.5 11.8hi 20.9ab
" 2.0+1.0fb SHW 16.03d~g 18.7ad
Bl | 1.0+0.5£fb 1,0+0.5 15.6e-g 21.1a
Pendimethalin+terbutryne 2.0+1.0 13.5g-1 19.2abc
S . 2.0+41.0fb 1.040.5 15.4efg 16.1d-g
! . 2,0+1.0fb SHW 19.1a-d 14.6fgh
" 1.0+0.5fb 1.0+0.5 18.3a-e 20.2abc
Pendimethalintprometryne 2.0+1.0 14.7£gh 17.7b~f
" 2.0+1,9fb 1.040.5 17.3c~f 11.41
oo 2.0+1.0fb SHW 16.1d~g 17.8b-f
5 - " 1.0+0,5fb 1.040.5 17.5c~f 17.1c-f
Vleeded check at 3,6&9 WA84 - 15 .5efg 16.4dg
SE (%) | 0.899

1 HMeans followed by the same letter(s) within rows and columns are

not significantly different at 5% level of probability (DMRT}.

followed by post-emergence herbicide application at 3WAS,

[ 1]

Weeks after sowing.

Supplementary hoe-weeding at 6 WAS.
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by half the rate three weeké later and supplementary
hoe-weeding and perdimethalin plus tarbutryne at

1.0 + 0.5 fb 1.0 + 0.5 kg a.i./ha had per cent crude
‘Eprotein comparable to that obtained from metcolacbloxr

plus prometryne at 1.0 + 0.5 followed by 1.0 + 0.5 kg

: aoi‘/hao
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Table 67 Effects of variety and weed control treatments on
; viscosity and ascorbic acid contents of okra fruits
at Samaru in 19685 wet season,
Viscosity Ascorbic
Treatments {eentipoise) acid
img/100g)
V35 : 3045 24.0
TAE-38 2954 26.9
SE (%) 99.6 0.01
Rate NS NS
Weed control (kg_a.i/ha)
lietolachlor+texrbutryne 2.0+1.0 3140 24.2
A B 2.0+1.0£6' 1,0+0.5 3130 24.2
i " 2.0+1,0fb SHW? 3500 26.4
. 1.0+0.5£€b 1.0+0.5 3350 26.4
Metolachlor+prometryne 2,0+1.0 3000 28.6
i " 2.0+1,0£b 1.0+0,5 2900 26.4
% " 2.041.0fb SHY 3170 26.4
5 . 1.040.5£b 1.0+0.5 3400 22.0
Pendimethalin+terbutryne 2.0+1.0 2830 24.2
" 2,0+1,0£fb 1.0+0.5 2710 33.0
P 2.0+1.0€b SHW 3250 22,0
i " 1.0+0.5fb 1.0+0.5 2400 24.2
Pendimethalint+prometryne 2,0+,10 2300 28.6
_ " 2.0+1.0€fb 1.0+0.,5 3040 26.4
‘- n 2.0+1.0fb SHW 3200 22.0
" 1.0+0.5€fb 1.0+0.5 28300 26.4
Weeded check at 3,689 WAS - 2900 24,2
Untreated contrel = 2260 22.0
SE (t) 298.9 0.03
Interaction
Variety x weed oantrol NS NS

1 followed by post-emergence herbicide application at 6 WAS.

2 Supplementarily hoe-weeded at 3 WAS

3 Weeks after sowing.
M8 = not significant.
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Table 68 Effects of variety and weed control treatments on
soluble carlohydrate and crude protein contents of
i - okra fruits at Samaru in 1985 wet season,

Soluble Crude
Treatments cariohydrate protein
(%) (%)
Varigty
Va5 21.01 19,8
TAE-38 23.1 20.7
SE (&) 1.25 0.49
seed Control Rate
(kg _a.i/ha)
Metolachlor+terbutryne 2.0+1.0 22.2 17.6
N " 2.041,0£8 1,0+0,5 25.3 20,1
; " 2.0+1,0fb SHW 2 23.3 17.3
" 1.0+0.5fb 1.0+0.5 20.0 19.7
Hetolachlor+prometryne 2,0+1,0 27.7 20.3
“ 2.0+7,0fb 1.0+0.5 23.1 20,2
"o 2.0+1,0fb SHW 30.9 19,2
" 1.04¢0,5€b 1,0+0,5 24,2 20,2
rendimethalin+terbutryne 2.0+1.0 24,0 22.3
" 2.0+1.0fb 1.0+0,5 11.7 21.9
" 2.041,0fb SH¥ 20.6 21.4
" 1.0+0.5fb 1.0+0.5 26.7 22.3
Pendimethalin+prometryne 2.0+1,0 17.8 18.5
" 2.0+1.0fb 1,0+0,5 14,1 22,3
" 2.0+1.0fb SHW 23.4 21,2
» 1.0+0.,5fb 1.0+0,5 20.9 20.0
yeeded chuck at 3,589 wAS® - 23.1 21.0
Untreated control - 17.9 18.0
SE (%) 3. 74 1. 47
- NS NS
Interaction
Varisty x weed control NS NS

1 Followed by post-emergence herbicide application at 3 WAS.

4 Supplementarily hoe-weeded at 6 WAS,

3 Weeks after sowing.

NS = Not significant.



Chapter 5

DISCUSSION

In the weed interference experiments, the highest
mean value of okra fruit yield of 10,3 t/ha was obtained
when the crop was kept weed~free throughout the growth
period as there was no weed competition, This yield
compared favourably with the mean yield of 13.8 t/ha
reported by Fatokun and Chheda (1983) at Ibadan in the
forest zone and higher than 5.4 t/ha obtained by sajanbu
et al. (1985) at Samaru in the northern Guinea savanna
of Nigeria. The mean fruit yield {12.1 t/ha) cohtained in
the wet season at Samaru was higher than that obtained
(3.9 t/ha) in the dry seésons at Kadawa despite the
fact that plants were taller and had higher shoot dry matter
production during the two dry seasons than at Saaru in the
wet season. Okra is a warm season crop whose growth and
development 1s markedly influenced by temperature and known
to grow well at temperatures of between 25 and 40°C
(Grubben, 1%77). The warm tenperatures (25 to 30°C) in late
February andin Harech were probably adeqguate for okra growth -
and any early retardation in growth due to low temperatures
(20°C) in early February could have been overcome (Fig. 2).
The low yield was most likely due to unfavourably high
temperatures during flowering and fruit development in April

and May which aided abortion of fruits. This result is
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A

in conformity with the findings of Bisaria and Shamshery
(1979) in India who obtained highest okra fruit yield in

the rainy sz2ason conpared with the winter and sutser

seasons. In Nigeria, Fatokun and Chheda (1983) also reported
differences in okra fruit yields due to seasonal variations
during the early (April) and late (August]) planted crop
Idurations.

Similarly, the highest mean okra fruit yield (7.6 t/ha)
Jﬁbtained on plots treated with herbicides and later
supplemented with hoe-weeding was comparable to the wean

yvield (8,2 t/ha) obtained from the hoe-weeded controls in

the various weed contrel trials thus confirming the

possibility of using herbicide as a good alternative to
hand-weeding for effective weed control and consequently

high okra fruit yields (Sinha et al., 1982; Ogungbile and
Lagoke, 1986}. 1In the Nigerian savanna, various workers

have emphasized the need to supplement presemergence

herbicide treatments with hoe-weuding for season-long weed
control and increased yield in vegetables such as pepper and
onion (Adiqun ¢t al., 1987; Lagoke et al., 1988). However,

the epplication of directed post-emergence herbicide

treatments aimed at removing the need for supplementary
hoe-weeding rusulted in low okra fruit yields, This was
because despite the fact that directed post-emergence herbicide
treatments effouctively controlled weeds, they were phytotoxic
to okra plant as reflected in depressed height, crop vigour,

shoot dry matter production, and fruit yield.
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5.1 Effect of Variety on Okra and We«ds

In this investigation, variety TAE-38 was taller and
produced more vegetation that V35 although yield from V353
| was more in 1984. &Similarly, even-though TAE-38 had longer
days to flowering than V35, it had significantly lower vield
than V35 in 1984, 'The lack of significant difference in
most of the growth characters and yield between the two
varieties could be explained by the fact that they are
both improved varieties with similar growth and development
patterns. Adelana {1981) working on okra varieties V32 and
Jokoso found no difference in the growth pattern and the
numbker of flowars and fruits proeduced. 1In contrast, <dajanbu
et al. (1985} reported significant dffcrences in growth
characters and yield of the twe varisties of okra tested
under rain-fed conditions at Samaru. The varileties used
(NHAE 47-~4 and white velvet) were however different in
growth pattern both between themselves and the Ones used
in this stuwdy. Rao (1972) reported that the number of days
to flowering in okra is more of varietal characteristic as
observed in this investigation.

Variety of okra had no olvious effect on weed cover
score and dry matter production of various categories of
weeds because of their similar growth patterns such as
plant height, leaf number and arrangement which did not

allow for effective suppression of weeds,
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The results of biochemical analysis indicated
varietal differences in viscosity, ash and crwle protein
contents of fruits at Kadawa in 1564 and 1985 dry seasons,
respectively, Variety V35 contained lower per cent ash and
crude protein but showed more viscosity than TAE-3R ., This
could be due to varietal differences in the nutrient contents
between the varieties rather than environmental effect since
the two varieties were grown under the same soil and climatic
conditions in both scasons. Similar results have been
reported by Okoh (1984) that variations in the nutrient
composition of vegetables includinc okra were due partly
to varietal differences and differences in time of
cultivation and soil composition. Uzo and Ojiako (1980)
also reported that okra variety 'Awgu Early' had significantly
higher viscosity and was the best cultivar among seven
cultivars tested, The lack of significant difference in
the nutrient contents of the varieties at Samaru in 1985
wet season could be attributed to differences in time of
cultivation and soil composition between Samaru and Kadawa.

5.2 Effect of Nitrogen on Okra and Weeds

In the weed interference experiments, the response
of growth characters such as crop vigour, leaf and shoot
dry matter production at various times to nitrogen
application at Kadawa in 1985 was not manifested in fruit

yield, while in other years there was lack of response of
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these characters and yield of okra to nitrogen. Although
the soils of the experimental sites used in this investiga-
tion contained low values of total nitrogen (0.01 to 0.04%)
which should have warranted response to nitrogen
fertilization, the influence of applied nitrogen on growth
and yield was minimal. This may be attributed to the low
pH of the soils resulting in reduced plant growth due to
acid soil infertility (Sanchez, 1976). Ahmad and Tullock-Reid
(1964) had earlier observed that the acidic nature of the
1hgoil {pH 4.5) contributed to the lack of response of okra
uto.épplied nitrogen and lower uptake of other nutrients,
Similar results were obtained by other workers in India

who reperted lack of response of growth characters such

as plant height, dry weight per plant and days to floweriﬁg
(Chauhan and Gupta, 1973), and fruit yield (Randhawa and
Pannum, 1269) to nitrogen application. Nevertheless, both
Shrestha (1983) and Majanku et al. (1985} observed lack of
response of fruit vield to nitrogen fertilization in one year
and a significant response in the following year.

The lack of significant effect ¢of nitrogen on plant

height partly explains the lack of response of fruit yield

to nitrogen since this parameter is an important yield
determinant in okra (Roy and Chhonkar, 1976; Fatokun and
Chheda, 1983). .

The response of only broad-leaved weed dry matter

production to applied nitrogen during 1985 wet season was
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because broad-lcaved weeds cmerge much later than grasses
in the wet season. Application of nitrogen was done at 3
and 6 WAS which prevented the grass weeds from benefitting
from the nutrient supply as much as the late-emerging

broad~leaved wueds.

5.3 Effcct of Period of Weed Interfernce on Okra

Wead infestation throughout the crop life-cycle
depressed the growth and yield of okra in all the experiments.
This resulted in reduced fruit yield by 88 and 9% during
the 1984 and 1985 dry seasons, respectively and 98% in 1985
wet season comparcd with the maximum yield obtained when the
crop was kept wead-free throughout its growth period.
Unchecked weed growth in okra has been reported to cause
yield losses of 62% (William and Warren, 1975), 81% (Singh
et al. 1981), 73% (Lagoke et al., 1983) and 79% (Adejonwo
et al., 1987) compared with the maximum obtained in their
various studies.

Initial weed infestation for the first 3 WAS did not
have any adverse effect on okra plant as reflected in crop
vigour, plant height, leaf number, shoot dry matter, days
to flowering, fruit yield. This was because at the early
stage of growth, weeds were too young and not wedl
established to compete seriously with the crop. 1In addition,

at the initial stages of growth, both crop and weeds have



148

adequate amount of light, nutrients and water relative to
their requirements, hence the crop was not seriously
affected. Similar results have been reported in the
Nigerian savanna by several workers that weed infestation
for the first 3 JA5 did not cause any significant
depression in crop growth and yield of pepper (Adigun

et al., 1982; Lagoke et al., 1988}, cotton (Dadari, 198&3;
Okafor, 1987} and maize (Bakut, 1985). However, weed
infestation until ¢ WAS depressed crop growth charactaers
and yield compared with crop weed~infestad for 3 WAS only.
i The highest increase in okra fruit yield at 1,68 t/ha
per week in 1984 and 1985 dry season trials occurred when
the crop was kept weed-free betwzen 3 and 6 and 6 and 9 WAS,
respectively., In 1985 wet season, the highest gain in

fruit yield of 0.70 t/ha per week was ohtained when the

crop was kept weed-free beyond 12 WAS until harvest,

g

The differences in weed-free periods needed to obtain the
highest increase in yield between the scasons could be
attributed to the higher weed challenge during the 1985 dry
season compared with the dry season of 1984. In 1985 wet
season, however, weed challenge was much greater than during
the dry seasons due to more favourable climatic conditions
which necessitated weed control beyond 12 WAS to obtain

highest increased in yield.
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Conversely, the highest reduction in okra fruit
yields of 1,95, 2.08 and 2.30 t/ha per week in 1984, 1985
dry and 1985 wet scasons respectivaely were obtained when
the crop was weed-infested for the period between 3  and
6 WAS, This s<emed to be the most critical periocd of weed
competition with the crop since it was during this period
of okra growth that the crop was most susceptible to weed
interference. Nieto ¢t al. (1968) had earlier observed
that the period of crop growth when it is moat
susceptible to weed interference should be regarded as the
most eritical period of weed competition with the crop.
In this study, weed infestation for 6 WAS resulted in the
greatest reduction in okra fruit yield and subsequent
weed removal did not obviate the effect on yield compared
with the unweeded control. This suggests that the ci
critical peried of weged competition with okra was between
3 and 6 WAS., This result is similar to the findings of
William and Warren (1975) that the critical period of
weed competition with okra occurred betwean 3 and 7 WAS.

s shown in Figures 3 and 5, weeding of the crop
needs to begin as early as 3 weeks after sowing to avoid vield
loss due to weed interference. Highest yields were obtained
on plots kept weed-free throughout the growth period in all
the trials although yieldsfrom theses plots were similar to
that obtained from plots kept weed-free for 12 WhS at Kadawa

in 1985. For maximum yield, the crop requires a weed-free
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period of 12 UAS or more. The apparent increase in weed-
free period regquirement in the wet Season compared with
the dry seasons wasg probably due to higher weed challenge
as a result of more favourable temperature. Furthermore,
in the dry season, broadleaved weeds emerged earlier than
the grasses and sedges, In contrast, in the wet season,
grasses are the first cateqory of weeds to emerge and the
broadleaved weeds and sadges appear later in the season.
Generally, broadlecaved weeds compete more seriously with
crops than grass weeds because of the obvious morphological
differences between these two types of weeds such as the
leaf shape and arrangement, This explains why a crop grown
in the wet season requires a longer weud~free period than
the crop grown in the dry season, Shadbolt and Holm (1956)
had reported that the pPrecise time and duration of periods
of maximum competition depend on factors such as relative
growth of the crop and weeds, density of planting, variety
grown and time of moisture and nutrient stress. Also
important is the relative positions of crop and weed

(plant distribution or the planting pattern).

5.4 Effect of Weed Control Treatments on Weeds and

the Crop
At Kadawa in 1984, beforc supplementary hoe-weeding

at 6 WAS, none of the pre-emergence herbicide treatments

gave effective weed reduction comparable to the hoe-weaded
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control as reflected in the weed cover score at 6 WAS.
Weed dry matter producticn at 6 WAS with the herbicide
treatments did not algo differ significantly from that

of the untreataed check in the trial. It is therefore
esgential that pre-emergence herblceides be supplemented

by other weed control measures in situations where weed
infestation is high for season-long wced reduction.

Such measures which include supplementary hoe-weeding,
post-emergence application of some herbicide applied
pre-emergence at half the rate or split-application of

the same herbicide mixture at pre- and post-emergence
were evaluated in subseguent trials. Zarlier reports

by Bakut (1985), Adigun et al. {1987 o~Rd Lagoke et al.{1987)
have cenphasized the need to supplement pre-emergence
herbicide treatments with post-emergence application for
season-long weed control Iinm the Nigerian savanna. In this
investigation hovever, only at Samaru in 1984 wet season
was split application of metolachlor »plus terbutryne at
2.0 + 1.0 followad by 1.0 + 0.5 kg a.,1./ha and

metolachlor plus prometryne at 1.0 + 0.5 followed by

1.0 + 0.5 kg a.i./ha able to provide adeguate weed control

with consequent high okra pod yields comparable to the hoe-

- weeded control. The failure of dlrected post-emergence

- herbicide treatment combinations to produce high okra pod

.yields despite cffective weed control at the early stage of

R
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crop growth could be attributed to the phytotoxic effect

of the treatments on okra plants 23 reflected in lower

crop vigour, number of leaves per plint and shoot dry

matter production compared with supplementary hoe-weeding.
It is apparent that the treatment involving metolachlor

plus prometryne followed by supplementary hoe-weeding was

most consistent in combining effective weed control with

good crop growth and high okra pod yicld. The yields obtained

from this treatment were comparable to th: hoe -~weeded

control in all the trials except at Kadawa in 1984 dry

season where it resulted in the highest okra yield among the

herbicide treatments. The low yield of about 58% of that

of the hoe-weeded control which was obtained this time

might be attributced to the intensity of weed competition

with the crop before: supplementary hoe-weeding was

carried out at 6 weeks after sowing, Expectedly, this

would have adverse effect on fruit yield considering the

fact that okra plant starts flowering at about 7 weeks

after sowing. The low cokra fruit yield notwithstanding,

mixtures of metwlachlor with terbutryne and prometryne and

pendimethalin plus prometryne, each at 2.0 + 1.0 kg a.i./ha

still produced comparable number of fruits to the hoe-weeded

control., In India, Rajagopal and Ashok-Metha (1979)

observed that pre-emergence application of prometryne at 0.5

to 1.0 kg/ha supplemented with one hand-weeding resulted in
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the highest okra fruit yield comparable to the hand-weeded
control. Similarly, it has been reported in the West
Indies that pre-emergence application of prometryne at 2.0
kg/ha maintained good weed control 42 days after treatment
.and resulted in the highest fruit yield although slight
initial injury to plants was caused by the herbicide
(Brathwaite, 1981). Lagoke ¢t al. (1983) reported that
metolachlor plus terbutryne and alachlor plus prometryne,
each at 2,0 + 1.0 kg a.i./ha followecd by supplementary
hoe-weeding resulted in okra pod yields similar to two and
three hoe-wecdings. Adejonwo et al. (1587) also reported
that mixtures of metolachlor with terbutryne at 1.0 + 1,0
kg a.i.,/ha and metolachlor plus promctryne at 1.5 + 1.5

kg a.i./ha, each followed by supplemcntary hoe-weeding
resulted in effective weed control and high yields of both
maize and okra.

Weaed contrcl treatments did not significantly
influence the nutrient contents of fruits except viscosity
and ash content in 1984 and crude protein in 1985 dry
season at Kadawa., The mucilaginous product ofa blended
okra fruit is a viscoelastic substance which exhibits both
elastic and viscous properties. Viscosity, therefore, is
the property of a fluid in resisting change inthe shape
or arrangement of its elements during flow and the degree
to which this property exists in a particular fluid (Uzo

and Ojiako, 1980). Although many factors influence
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viscosity such as atmospheric pressure, temperature,
stage of maturity of the plant org~n and plant growing
environment in the field (Uzo and Ojinko, 1980), yet
viscosity gives o valid comparison of okra sliminess
under the same conditions of test. Herbicides that
interfere with carbohydrate synthesis in plants such as
the triazines may probably affect viscosity since
mucilage is made up of polysaccharides,

According to Akobundu (1987), prot:zin synthesis
is quite sensitive to herbicides and most herbicides
such as the chloroacetamides that interfere with
phosphorylation and nucleic acid metcoblism also inhibit
it. The action of dinitroanilines on protein synthesis,
however, may be indircct resulting from interference
with the action, development and transport of hormones (Fryer
and Makepeacc, 1977). Similar results have been reported
by Bulus (1986) that soluble carbohydrates and crude
protein contents of potato tuber were significantly
affected by weed control treatments. On the contrary,
Brathwaite (192€1) did not observe any changes in okra
fruit quality, total carbohydrate, protein, fat or
moisture contents as a result of herbicide treatments.
Dobrzanski (1978) also reported that herbicides
have no effect on total sugars in onions and vitamin C

in Brussels sprouts.
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5.5 Intaractions

t + plant characters such as crop vigouwr score, shoot
dry matter production and days to 50% and 100% flowering
were significantly different betwean the varieties
depending on the extent 0f weed interfurence. These
differences however were not refleected in okra fruit
vield. It was apparent that variety TAE-38 was less
susceptible to weed intuerference especially at the early
stage of growth than V35. This may be attributed to the
fact that V35 matures earlier than TAE~38 as shown by the
nunker of days to flowering and therefore it is more
susceptible to weed interference,

The influence ¢f the interaction between nitrogen
and period of weed interference on plant height and fruit
number in 1985 and 1984 respectively at Kadawa showed
that crop only responded to weed removal when nitrogen
was applied., Apparently, only plants treated with
nitrogen at 75 and 150 kg/ha had comparable height when
plots were kept weed-fraoe for 12 WaAS and longer and alse
after initial infestation for 3 WAS. Similarly, in 1984
at Kadawa, increasing the nitrogen level from ¢ and 75
kg/ha to 150 kg/ha caused crop weed~infested for 3 WAS
alsc to have lower fruit number than those obtained on

plots kept weed-free throughout the growth period.
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Similarly, significant nitrogen and period of
weed interference interaction on okra fruit yield
observed in 1984 revealed that fruit yicld increased as
nitrogen level was increascd from 0 to 75 kg/ha and later
to 150 kg/ha in crop wecd-frce throughout the growth
period. However, weed infestation for 3 and 6 WAS
resulted in decrcased okra fruit yicecld as nitrogen level
was increased from 75 to 150 kg/ha. WVeed infestation
beyond 6 WAS resulted in drastic reduction in fruit yield
irrespective of nitrogen level. It is therefore obvious
from the foregoing that nitrogen application beyond
75 kg/ha enhanced weed growth to the detriment of the
crop. In addition, severe weed infestation could reduce
the beneficial effect of nitrogen application to the crop.
This result is in agreement with the finding of Buchanan
and Mclaughlin (1975) that application of higher rate of

nitrogen bencfitted weeds more than crops.

The interaction between variety and weed control
treatments was significant on crop vigour score at 6 WAS
and fruit yield »t Samaru in 1985 and 1984, respectively,
as well as crude protein content of okra fruits at Kadawa
in 1985, The results indicated that variety V35 was more
vigorous in growth at the carly stage and therefore less
susceptible to herbicide treatments than TZE-38. This
explains why variety V35 out-yielded TAE-38 under the

same herbicide treatments at Samaru in 1984. This is in
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agreement with the views of Wax et al. (1974) that there
are many instances of intraspecific selectivity to
herbicides within species which nay rezult in poor weed
control or injury to the crop. Differential response to
herbicides have also been reported among cultivars in

maize (Eastin, 1971}, soyabean (Burnside, 1972} and

cowpea (Akobundu, 1985). Herbicide treatments particularly
split applications ©of mixtures of pendimethalin with
terbutryne and prometryne considerably increased crude
protein content of okra fruits in variety V35 than TABE-30.
Earlier reports on plant response to the triazine herbicides
attributed the increases in plant protein in treated plants

to atrazine~induced yield increase (Ries et al., 1970},

5.6 Corrclation

In this investigation, okra fruit yield was highly
positively correlated with crop vigour score, shoot dry
mattey, plant haight and fruit number in cach of the seasons.
This revealed that active vegetative growth encourages dry
matter accumulation and the transportatior of photosynthate
from source to sink during flowering and pod formation. Okra
plant bears fruit from the axillary buw! and the number of
fruits produced per plant depends on the numnber of nodes and
internodes. Thiz is clearly reflected in the results of

this study where the number of fruits per unit area was
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highest in the 1985 drv season when the okra plant also
attained the tallest height in these series of trials. But
for the unfavourably high temperatures during fruit
development in April and May which causaed individual fruits
to be smaller than those of the wet scason crop, yield

per hectare would alse be higher for the dry season crops.
Similar results have been reported by several workers that
okra fruit yield was significant and positively correlated
with plant heiqght and frult number {(3ing et al., 1976;

Roy and Chhonkar, 1976; Fatokun and Chheda, 1983).

e The highly significant and negative correlations

obtained between fruit yield and days to 50% flowering,
weed cover scure and weed weight may be attributed to the
fact that the earlier the crop starts flowering in relation
to the growing seéason, the more frults are produced., &lso,
rapid weed biomass production results in greater croo-weed
compatition for light, nutrients and watcr and consequently
less fruit yicld is produced. Adigun {1984), Bakut (1985}
ard Bulus (1986) have all reported that ylelds of their
respective crops were negatively correlated with weed cover

score and weed weight.

Ho
i -
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Chapter 6

SUMMARY OAND  CONCLUSION

Field experiments were conducted at the Irrigaticn
Research Station; Kadawa (in the Sudan savanna) and College
of Agriculture Jlarm at Samaru {in the nerthern Guinea
savanna) during the 1984 and 1585 dry and wet seasons,

respectively. The aim was to study the effect of nitrogen

~on the response of two varieties of okra {Abelmoschus

" esculentus L. Moench) to various paeriocds of weed interference

and to identify suitable herbicide treatment combinations
for season-long weed control in the corop.

i

?? The weed interference experiment was laid out in a

split plot deasign and replicated three times. The main
treatments consisted of two varieties of okra (V35 and
TAE-38) and three nitrogen levels (0, 75 and 150 kg N/ha) in
a factorial combination while the sub-treatments were made
up of ten periods of weed interference. One set OFf
treatments consisted of plots kept weed-free initially for
3, 6, 9 ard 12 weecks after sowing {YA3) while the other

set consisted of plots weed-infested for the corresponding
periods stated above. Two treatments in which the plots |
were kept weed-free and weed~infested throughout the crop
growth period were also included as controls.

:

In the weed control study, factorial combinations of

these two okra varietles and sixteen herbicide treatments

together with hoe-weeded and untreated controls were laid out

e
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in a randomized complete block design and replicated three
times. The herbicide treatments at Kadawa in 1984
consisted of mixtures of terbutryne and prometryne with
metolachlor, alachloxr, diphenamid and pendimethalin, each
at 1.0 + 0.5 kg a.i./ha and 2.0 + 1.0 kg a.i./ha,

all applied pre-emergence and followed by supplenentary
hoe-weeding at 6 WAS. 1n subsegquent trials, only promlsing
treatments from the 1984 experiment including mixtures of
metolachlor and pendimethalin with terbutryne and =-prometryns
were applied pre-emergence at two rates and followed by
directed post-emergence application of half . ¢f the high
rate applied pre-emergence or supplemented with hoe-
yeed;ng;.

i+ The results obtained in this investigation indicated

that okra varieties V35 and TAE-38 wera similar in growth,
vield and in their responses to nitrogen application, However,
variety V35 contained higher crude protein and showed more
visoosity than TAE-3B. Variety of okra had no obvious effect
on weed cover soore and weed dry matter production because

of their similar growth pattern as exemplified by the plant
height, leaf number and arrangement and shoot dry matter
production.

i Keeping the crop weed-free until 3 WAS did not prevent
depression in growth and yield of okra duz to the adverse
effect of subsequent weed infestation. Conversely, weed

infestation until 3 WAS had no adverse effect on okra

plants. Infestation until 6 WAS however depressed the height,
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vigour, shoot dry matter production, fruit number and
yield of okra. The crop seemed to be most critically
affected by weed interference between 3 and 6 WAS. The
practical significance of this findinrg is that weed
removal in the crop should start from 3 W/)S and not
earlier. For maximum fruit yield, the crop requires a

weed~free period of 12 WAS and longer.

In the weed control experiment, 1t was apparent
that pre-emervence herbicide treatments could not
effectively control weeds beyond 6 WAS. Among the
herbicide trecatments, metolachlor plus prometryne at
2.0 + 1.0 kg a.i./ha followed by supplementary hoe-weeding
was most consistent in combining good weed control with
high okra fruit yield at levels comparable to three hoe-wezdinags,
Directed post~emergence herbicide treatments controlled
weeds better than pre-emergence treatments alone but they
were phytotoxic to okra plant as reflected in depressed
crop growth characters and low cokra fruit yields.
Significant effect of weed control treatments on
fruit viscosity and crude protein content was observed,
thus indicating possible effect of herbicides on metabolic
processes such as carbohydrate and protein synthesis in okra.
In all the experiments, uncontrolled weed growth
throughout the crop life-cycle sigrificantly depressed crop

vigour, height, lcaf number, shoot dry matter production.
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It also reduced okra fruit yie]d by 92% and 94% conmpared with
the best treatments in Lhe weed interference amdl chemical weed?
control trials, respectively,

It is suggested that the next phase of research work on
chemical weed control in okra should look into ways of ameliorating
the phytotoxic effect of directed post-emergence herbicide
treatments on the crop in order to remove the need for S
supplement ary hoe-wgéding in its productidn. ihﬂordér Ed.
eliminate supplementary weeding, thare is need to grow low-growing
okra varicties using cleose spacing which would quickly shade the
soll surface and suppress subsejuwnt weed growth, Other areas
¢cf research aimed at reducing rhyvtotoxicity of post-emerasnce
directed sprays should includzs {a) the use of safenzrs to enhance
herbicide selectivity. Safenars increase the effectivenzsss of
weed control hecause they make it possible to use larger doses
of herbkicidss without crop injury thereby controlling weeds that
would have been only marginallvy oontrolled without the safeners,
and (b) screzning large populaticons of okra varieties for

differential rasponse of the herbicides.



163
RETERENCES
AKejorso , K.0O,, Yahava, $. and Lagoke, 35.7.C. {1987),
Evaluation of some pre-emergence herbicides for weed

control in mixed maizescokra crops. Tests of Agro-

chemicals and cultivars. NWo. & ( Ann. &ppl. Biol., 110,

supplement), vp30--51,

"ndelana, B.G. {1961} 3 study of the growth of two varieties
i of okra at Ibaden, Higeria, Paner presented at the 17th

Ann. Conf. Agric. Soc. of Nigeria, University of

Maiduguri, Nigerlioa, 14pp.

Adigun, J.A. (1984). The cffects of period of waed interference
and chemical weed contrxel on rainfed and irrigated peppers
{(Capsicum spp). M.Sc. thesis, Ahmadu Bello University, Zaria;
Nigeria, 143pp. ' ' ”

Adigun, J.A. Lagoke, $.7%.0.md Karikari, 5.K. (1987). Herlicide
evaluation studies in transplanted chilli pepper
(Capsicum frutescens L.) in the Rigerian Savanna.

Crop Prot., 6:282-288.

Adigun, J.A., Moolani, #K.¥., Lagoke, 5.7.0. and Karikari, S.XK.
(1982). Critical period of weed compatition in transplanted

rainfed sweet pepper {Capsicum annur L.) In Proc. 5th Ann.
Conf.Hort., Soc. of Nigeria, ppbb-93. -

Lhmad, N. and Tullock-Reid, I.I. (18€&). Effect of fertilizer
nitrogen,; phosphorus and magnesium on yizld and nutrient
content of okra (Ahzlmoschus esculontus L. Moench).

Agron,. J., 603353--449,

Akobundu, 1.0, {1985). Response of cowpea (Yigna unguiculata (L.}

Walp) cultivars to pre-emergence herbicides. Nig. J.
Plant Prot., 5:31-35.

Akobundu, I.0. {1987}. Weed Science in the Tronics. Principles

and Practices. 1st edition. John Wiley and Sons Ltd.,
New York, SZ2pp. '



164

Aldrich, R.J. (1984). VWeed~Crop Fcology: Principles In Weed

Manageinent , Bronton Publishers, Horthn Scituate, tin, 465pp.

Al-Wandawi, H., {1%83). Chemical ocomposition of sceds of two okra
cultivars. J. agric., & Food Chem., 31(6}:1355-1358.

Andersen, R.N. {1964}. Differential response of corn inbreds to
simazine and atrazine. Weeds., 12:60-61. ' |

Anonymous (1960). Fertilizer ond thely aovnlicntion to crops in

Niggria., Pertilizor Use Series No. 1.. Federal bepartment
of Agriculture, nigeria, 15%1pp.

nonymous (1%83a2). Guide to the production of okra. Extension
Guide No. 61. AERLS/ABU, Zaria. o

Anonymous (1983b}. Herbicide Handbook of the Weed Science
Society of Aamerica. 5th edition, 515pp.

Ashton, F.M, and Crafts, A.S. (13€1). Mode of action of herbicides.
2nd edition: John Wiley & Sons, New York. 525pp. 7

Asif, M.I. and Creg J.X. (1972). Effects of N, P and K fertilization
on fruit yield,; macro - and micro-~nutrient levels and
nitrate accumulaticn in okra (Abelmoschus osculentus L.
Moench). J. American Soc. Hort. Sci., 97:440-~442, |

Assoclation of Official Analytical Chemicsts (1980).
Official Methods of inalysis. 13th edition, wWashington D.C.

Association of Vitamin Chemists (1966). Methods of Vitamin Assay.
3rd edition. Interscience Publishers, New York, London,

Sydney.

Audus, L.J. (1976). Herbicides:Physidbgy, Biochemictry and Ecology.

Vol., I. 2nd edition. Academic Press. ILondon, 508pp.

Bakut, H.B. (1585). Effect of period of weed competition and
weed control on maize-~chilli pepper mixture. M.Sc. thesis,
Ahmadu Bello Univerxsity, Zaria, Nigeria, 121pp.

Bazan L.C. (1976}. Use of herbicides pre-emergence on an okra
crop {(Abelmoschus esculentus (L) Moanch). III Congress de
APECOIMA, Ica, Pe¢ru. (In Weed Abstracts, 27:208, 1978).




Jes”

Bigsaria, A.¥K. and Shamshorv, A B, {18792). Effact of different
seasons on growtn and yield attributes in okra {(Abqlinogchus

esculentus L. Hoonch). Haryapa J. Agric. Zeci., £:156-127,

Brathwaite, R.A.I. (1381). weed control in production of okra in

Trinidad. asgron. T., 72{4}:£90-692.
Buchanan, G.4. and Mclaughlin. R.D. {1973}, Influence of

nitrogen on wood compotition in cotton. Jeed Sci., 23:324-32%,
Bulus, T.A, (1986}. Effects of period of weed interference and

chemicnl weed contrel on potato (Solanum tuberosws L.)
M.Sc. thesis, ohmadu Bello University, Zavria, Nigeria, 126pp.

Burnside, 0.C. (1972). Tclerance of soybean cultivars to weed
competition and herbicides. Weed Sci,, 20:294-297.

Chauhan, D.S. and Gupta, M.L. (1973). Effect of nitrogen,
phosphorna and potash on growth and devalopment of okra
(Abelmoschus esculentus L, Moench). Indian J, Hort., 30:
401-405. | ¥

Chew, W.¥., Chew, H.J. and Young, N.H. (1%77}). Pre-emergence
weed contrel on peat, I1. & comparison of some herbicides
for okra. Malaysian iAgric. J., 31{2j:217--222.

Chhonkar, V.S. and Singh, S5.K. (19%963)., Studies of inorganic
nutrition of bhindi (Abelmoschus esculentus I.. Moench)
in sand culture. Indian J. Hort., 20:5i-54.

A

Dadari, S8.A. (1983). 5tudies on weed competition and performance
of various herbicides under different sowing dates and
nitrogen levels in rainfed cotton (Gogsypium hirsutum L.}
M.Sc. thesis, A.B.U. Zaria, 119pp.

Dobrzanski. A. {1978}). The effect of herbicides on some indices
of nutritive value of vegetables. (In Nutrition Apstract
and Rev., Series A, 49(4):2258, 1979).




“ .:,"

4".4-?" .
' 166

Duncan, D.B. (13855). Multiple Range and Multipic¢ F-test,
Biometrics, 11:1 %8 Do cend

Bastin, E.F. (1971}. Growth and response of atrazine of
six selections of inbred coxn GI'. 112, agron. J., 63:656-€57.

Bka, M.J. (1978}, Varistal Traits of Local Okra Varieties.
B.Sc. project report, Universlty of NHigeria, Nsukka.

Patokun, C.A., Chheda, H.R. and hken’Ova, #i.BE. (1979). Potentials
for the genetic improvement cof okra {Abelmozchus IR
esculentus L. Moench} in Nigeria. Nig. J. Genetics, 3:43-52.

Fryer, J.D. and Makepeace, R.J. ({1977). Weed Control Handbook,
Vol.I -~ Princirles. &th ed. Blackwell Scientific Publications,

Oxford, England, 510pp.

Glenn, C.K., Floyd, 1.1. and Lyman, J.M. (1973). Weed Sclence:
Principles and Practices. John Wiley and Eons Inc..,
New York, pp 150~180.

Grubben, G.H. (1977). Tropical Vegetables and their Genetic
Regourcas. BEditaed by H.D, Tindall and J.7, Williams,
FAQ, Rome, Italy, 197pp. ' S

Hamm, P.C. ({1974). Discovery, develepment and current status
of the chloroacatamide herbicides. Waed Sci., 22:541-5,

Hioagland, R.E.,; Graf, G. and Handel, E.D. §{1574). Hydrolysis
of 1,4-dichloropropionanilide (propanil) by plant aryl
acylamidases. Weed Res,, 14:371-4.

Booda, R.5., Pandita, 4.K. and Sidhv, A.8. (1980). studies on
the effect of nitrogen and phosphorus on growth and green
pod yield of okra (Abelmoschus esculantus I.. Moench)
Haryana J, Horkt. S¢i., 9:180-~183.

Jachatta, J.J. and Radosevich, S.R. (1981). Enhanced degradation
of atrazine by corn fZea mays L.) Weed Sci., 29:37-44,

Jackson, G.C. (1976). Poerformance of Gulf $.8797 and Hercules
22234 as pre-emergence herbicides on okra. J. Agric. Univ.
Puerto Rico, 60{3)434~435,




167

Jaworski, E.G. (1975). Chlorcacetamides. In P.C. Kearney and
D.D. Kaufman (eds). Horbicides: Chemistryv. Degradation
and Mode cf Action, 2nd ed. Vol I., pp3«9-76. Marcel
Dekker, New York.

Jennings, P.R. and J. d¢ Jesus, Jr. (1968). 3tudies on competition
in rice, I. Competition in mixtures of varieties.

Evolution, 22:113-24.

Kamalananthan, S., Sundararcian. &. and Thamburaj. S. (1970).
studies on optimuwi spacing and manuring for okra
(Abelmoschus esculentus L. Maench). Madres Igric. J., 27:
10-17.

Kasasian, L. and Seeyave, J. (1969). Critical periods
for weed competition PANS(C), 15:208-212.

Fearncy, P.C. and Kaufman, D.D. (eds) (1975). Herbicides:
Chemistry, Degradztion and Mode of iiction, 2nd ed. Vol, I
p175. Marcel Dokker, New York.

Keshinro, 0.0. and Ketiku. A.0. (1278). Effect of traditional
cooking methods on the ascorbic acid content of some
Nigerian leafy and fruit vegetables. J. Food. Chem., 4(4):
303~310.

Klingman, G.C. and .shton, F.i. (1575). Weed Science: Principles
and Practices, ?nd ed. John Wiley and Sons, New York,
449pp.

Lagoke, S$.7.0., Sinha, T.0. and Amans, E.B. (15£3). Evaluation
of herbicides for weed control in irrigated okra. 1983
Irrigation Crouwning Schemc Report, IAR,/0HU Zaria, Nigeria,
p31.

Lagoke; S.T7.0., Amans; £.8., Adigun, J.A. and Dosunmu. J. (198B4}.
Pre-emergence evaluation for weed control in rainfed okra.
Cropping Scheme Meeting. Horticultural Crops Research
Programme , IAR/ABU Zaria, Nigeria, ppzd-z7.

Lagoke, S.T.0.; Choudhery, A.H. and Adejonwo ,K.O. {(1986a).
Herbicide evaluation in cotton production in the hoe-farming
systei in the northern Guinea Savanna of Nigeria. Paper
presented at the 27nd Ann. Conf. Agrhc. Soc. Nig, A.B.U. Zaria,
Sept 1-2, 1966. 17pp.




168

Lagoke, S$.T.0., Chandra-Singh; D.J.. Adejonwo,; K.C. and Bello,
P. (19286b). Weod contrel in yam/maize mixture in the
Nigerian savznnn. Paper prcsented at the 22nd Ann. Conf.
IAgric. Soc. of Hig. A.B.U. 4axrin,; Sept 1-3. 1986, 17pp.

Lagoke, §.7T.0., Adejonwo, K.O. and Falalu, M.d. (1987).
Evaluation of dirccted post-emergence or post-planting
herbicide treatments for weed control in okra and chilli
pepper mixed crops. Tests of Agro-chemicals and Cultivars,
No. 8. (innals of 7Zppl. Biol., 110, supplement) pp%6-97.

Lagoke, S.T.0., Adejonwo, K.O.. Nongu, T.T.. Uvannah, C.E. and
Lawal, K.C. (1988). Studies con weced interference and
chemical weed control in chilli-peppor (Capsicum frutescens .
Nig. J. Weed Sci., 133—10.

Iee, S.A. (1878). Phytotoxic effects of herbicides. Proc. Plant
Prot. Conf., Malaysia, pp 357-366. Malaysian Agric. Res.
Dev. Inst., Sclangor, Malaysia. (In Wced Abstracts, 29(10):
130pp)

Majanbu, I.S. (1983). Rasponse of two varieties of okra
(Abelmoschus csculentus L. Moench) to nitrocgen and phosphorus
fertilizers. M.5¢. thesis. Ahmadu Bello University, Zaria,

Nigeria, 130pp.

Majanbu, I.S., Ogunlel>;, V.2,, Ahmed, M.K. and Olarewaju, J.D.
(1985). Responsz Hf two ckra (Abelmoschus esculentus L.
Moench) varietles to fertilizers: vYield and yield
components as influcnced by nitrogen and phosphorus

application. Ffertilizer Res., 6:257-267.

Hdani, S. and Ramanathan, K.M. (1980). Effect of nitrogen and
potassium on the yicld of bhindi fruits. South Indian
Hort., 20:136--138.




169

Mmartin, H. and Worthing, C.R. {1577). &opasic informaticn on
the chemicals used as active components of pesticides.
In Pesticide Manual, 5th edition, p197-499,

Mcreland, D.E. (1967}. iHechanism of action of herbicides.
Ann. Rev. Plant Physiol., 1£:365-6.

Nieto, H.J., Brondc, i .0} and Gonzalez, T.J. (1968). Critical
periods of the cuup growth cycle for competition from
weeds. PANS (C), 14:159-166.

Ogungbile, A.0. and Lacoke, S.T.O. (198¢€). Cn- farm evaluation
of the economics 0f chemical weed contrcl in oxen~-
mechanized ma2ize production in Nigerian Savanna.
Tropical Pest MManagement, 32(4):269-273.

Okafor, L.I. (1987). Wweed competiticn and countrcl in irrigated
cotton in the Lake Chad Basin, Nigeria. Tropical Pest
Management , 33(1)13~-15.

Ckoh, P.N. (1984). An nssessment of the protein, mineral and
vitamin losses in sun-dried Nigerian vegetables.
Nutrition Reports International, 29(2):353-364.

Osgood, R.V., Romanowski, R.R. and Hilton, B.W. (1972).
Differential tolerance of Hawaiin sugar cane cultivars
to diuron. Veed Sci., 20:537-539.

Oyenuga, V.A. (1968). Nigeria's Foods and Feeding stuffs.
3rd editicon. Ibadan University Press, Nigeria, 99p.

Oyolu, C. (1983). Patterns of chemical compositions in
vegetable species with special reference to okra, egusi
and fluted pumplin. Acta Hort., 123.105-114,

rarka, 5.J. and Soper, D.F. (1977). The physiology and mcde of
action of the dinitroaniline herbicides. Weed Sci., 25:
79-87.

Purseglove, J.W. (1972). Tropical Crops: Dicotyledons. Longman,
Iondon, 719pp.




170

Putnam, A.R. and Rice. R.F. (1379) Environmental and edaphic
influences on the selectivity of alachlor on snap beans
(Phaseolus vulgaris) Weed Sci., 27:507-574,

Rajagopal, A. and Ashok-Metha, V. (1979). Chemical weed control
in okra (A. esculentus). Madras J. Agric., 66(1):19-23.

Randhawa, G.S. and Pannum, M.S5. {1%69). The effect of row
spacings and levels of nitrogen on the growth and yield
of okra. J. kes. Ludhiana, 6:302-3Z4.

Rardihawa, K.S. and Sandhu, K.S5. (1978}). Weed flora in okra
(A. esculentus L. Moench) seed crop as influenced by
different herbicides. Pesticides, 12 (10):42-45.

Rao, T.S. (1972). te on the variability in some qualitativc
characters in okra. Indian J. Agric. Sci., 42:437-438.

Ries, S.X., Moreno, C., heggitt, W.F., Schweizer, C.J. and
Ashkar, S.A. (1970). Wheat ard protcin:: Chemical influcncc
on and relationship to subsequent growth and yield in
Michigan and Mexico. Agron, J., 62:746-6.

Roberts, H.A., (1976). Weed competition in vegetable crops.

Ann. Appl. Biol., £3:321-324.

Roy, S. and Chhonkar, V.5. (1976j. Relationship of yield with
different growth characters in okra. 1In Proc. Bihar
Academy Agric. Sci., 24:170-172.

Sanchez, P.A. (1976). Properties and Management of Soils in the
Tropics. A Wilcy - Interscience Publication, pp 227-234.

S5avello, P.A., Martin, F.W. and Hill, J.M. {1980). Nutritional
composition of okra sced meal. J. Agric. Food Chem., 28:
1163~6,

Shadbolt, L.A. and Holm, L.G. (1956). Som2 guantitative aspects
of weed competition in vegetable crops. Weeds, 4:111-123,

Shrestha, G.K. (1983). Effects of spacing and nitrogen fertilizer
on ‘Pusa Sawani' okra (Abelmoschus esculcntus) in Nepal.
Expl- ﬁ;ic. ;_1 9:239‘242 .




171

Singh, R.K., Singh, K.P?. Tiwary, R. and Prasad, R. {(1976}.
Relationship of fruit weight and nunber with different

growth parameters in okra. Haryana Z. Hort. Sci.,

wH

§:216-220. 7 C T
Singh, S.B., Singh, J. and 3ingh, 5.P. {1981;. uifect of

time of weeding on growth and sacd yvicld of okra.

Indian, J. Weed Sci., 13{(1}.:11-17,

. . 't;u
Sinha, T.D., Lagoke, S.7.0., and Olukosi, J.0. (1982). Aan
avaluation of the cost of various weed control treatients

in irrigated onion amd tomatoes. Proc. 5th Ann. Conf.

Hort. Soce. Oof Nig., pp 107-116.

Snedecor, G.W. and Cochran, W.G. (1967). ¢Statistical Methods.,
6th edition., Iowa State University Pruss, Towa, U.S.A.

el7pp.

Thibodeaux, 5.D., Fernandez, T. and Schilling, P. (1977}.
Results of vegetable herbicide screcning experiments 1974~
1976 on sweet corn, field peas, snap beans. cokra and
peanuts. Fyxoc. 30th Ann. Mecting Soutnorn ¥eed S5ci. Soc.
of Mmerica, 155,

Uzo, J.0, and Ojiako; G.U. {1980), A physical method for
measuring okra fruit guality. J. Food 3c¢i., 45:3920-392.

Verma, V.K., Pundrik, K.X.C. and Chauhan, ¥.5. {1870). Effect
of different level of N, P and X cn vegetative growth
and yield of okra. Bunjab Hort, J., 10:30-136.

Wascom, B.W. and Fontenot, J.F. {(1967). Effect of several
herbicides on yield and weed control in cabbage and okra.
Proc. 20th Southern Weed Conf., 145.

Watanabe, S. and Inavama, M. (1977). 2 stuly of factors
responsible for the occurrence of warty pod. Bulletind
Saittauwa Horticultural Experiment Station, No. 6, pp37-44.
(In Hoxt. Abstr., 4B8: Abstr. 2386, 1978}.




172

Wax, L.M., Bernard, R.L. and Hayes,; R.i. {(i97d}). Responses of
soybean cultivars to bentazon, bromozynil, chloroxuron
and 2,4-DB. Wged tci., 22:35-41, T

William, R.D. and Warren, G.F., (1975}). Competition between

purple nutsedge and vegetables., Weed Sel., 23(4):317-323.

Zimdahl, R.L. and Gwynn, R_R. (1977}. BSoil degradation of
three dinitroanilines, Weed Sci., 25:247-251.



173

appendix 1 Common and chemical names, LD

and solubility of herbicides mentioned in the

text 50
Common lNane Chemical lone Oral LD., Solubility
for Hwnm in water
(mg/kg) at 20°C
(opm)
Metolachlor 2-chloro-N=- (2-zthyl=-6-methylphenyl;-h-
(2-methoxyl-1-methyl ethyl)acetanide 2,535 530
Alachlor 2-chloro~2, 6-disthyl-N- (methoxynethyl)
acetanilide 1,800 148
Terbutxrync 2- (tert-butylamino~a- (ethylamino} -6~
mcthythio -5-triazine 2,500 25
Prometryne 4,6~blo-isoprophyl amino-2-methlthio~-1.
3,5-triazine 3,750 =8
Diphenamid z~z:apamﬁvww:~“u|&»w3c=wpmnmﬂmawmn 1,373 0.026
Pendimethalin z:Ad:mﬂUMHMHomwwwsu“aimwsmnﬂwH|NM
6-dinitrohenzenamine 5,000 0.3
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Appendix 2: Fitted values of fruit yields (t/ha} for V35 and
TAE-38 okra varietics at harvest as affected by
period of weed interrercnce at Kadawa, 1384 dry

season.
Period Initially weed-free Initially weed-infested
seaks V35 THE-38 V35 TAE-36
0 1.08 0.27 10.98 9.97
3 1.53 1.52 8.08 T .37
6 5.74 3.7¢ 3.26 3.13
S 8.11 5.54 0.28 0.65
12 7.86 6.24 0.10 0,73
15 6.91 6.24 0.9 1.59

Appendix 3 Values of regression coefficient for fitted curves
on V35 and TAE~30 okra fruit yields at Kadawa,
1284 dry season.

Initiclly weed~free Initially weed-infested

V35 TAE~38 V35 TRE~38
a -1.081 0.27 10.98 9.97
b2 0.416 0.19 -0.46 ~0.41

b3 0.046 ~0.02 0.05 0.05
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Appendix 43 Fitted vaiues of fruit yields {(tsha) for V35 and
THE-38 okra fruit yiclds ot Kadawa, 1985 4Gry season.

Period Initially wecd-~frea Initiaolly weed-infested
(weeks ) V35 TAE-38 V35 c L PAE-~38
0 2.52 3.12 13.16 - -, 16.03
3 3,03 3.20 10.16 ° ~  11.92
6 4.55 4.31 5.02 4.96
9 6.78 4.881 1.52 . 0.38
12 5.59 10.086 0.86 -0.33
15 10.06 11.79 1.35 -~ . G.56

Appendix 5:

Values of regression ooefficient for fitted curves
on V35 and TAE-38 okra fruit yields at Kadawa,

1985 dry season.

Initinlly weed--free

Initinlly waeed-infested

v3i5 ThHE-38 V35 TAE-38
a 2.52 3.12 13,18 16.03
b2 0.05 0.03 -Uu4? "0-64
b3 0.02 0.05 0,07

0.01
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nppendix 6: Fitted values of fruit yields {(t/ha) for V35i and
TAE~38 okra varictics at harvest as affectoed by
period of weed interference at Samaru, 1985 wet

scason.

Period Initially woed~free Initially weed-infested
(wecks) V35 YLE-38 V35 £DE-38

0 5.41 913 11.12 $.77

3 5.76 3.22 8.04 7.85

6 €.76€ 151 3.06 4.31

9 2.21 g.61 0.23 1.47

12 9.63 11.176 0.47 ¢.23

15 10.31 12.85 1.56 0.15

Appendix 7 Values of regression coefficient for fitted curves on
V35 and TAE~-38 okra fruit yields at Samaru, 1955 wet

scason.
Initially weed-free Initially weed-infested
V35 TAE-38 V35 TAE-38
a 5.41 9.13 11.12 2.77
0.04 6.18 -0.49 ~0 .29

MU’

b3 0.01 0.03 0.05 0.03
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Mean squares from analysis of variance for <rop
vigour score as affechaed by variety, nitrogern and
reriod of wead interference at Kadawa, 1984 dry
Seasorn. .

Source of

Zrop Vigour Scorz ats

variation Df GWAE LS 12 WS
Replicntion 2 11.84 15.02 0.13
Variety 1 S R 3.20 w 1.0%
Nitrogen 2 3.30 8.08 .  6.09
Variety x titrogen y 5.0 5.20  :. f"onse
Error {a) 19 3.57 3,89 . 3.67
Traeatmen* 9 121.14%%  139,095%% 136, Gu=*
Var. x Yreatrment 9 1.55 o 1.24 ) 8.75
NxTreatment 18 1,23 1.28 . 1.4a
Var. x°N x Treatment 18 1.58 2.27 . 1,57
Error (b} 108 1.72 1.85 7 2.28
Total 179 o

** F value significant at 1% level of probability

WhS = weeks

nfter sowing
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Appendix 9: MNeans squares from analysis of variance for crop
vigour score as affected by variety, nitrogen
and period of weed interference at Kadawa, 1585
dry season.

Crop Vigour Score at:

Source of

variation DE 6 YWES 9 WAS 12 WiS
Replication 2 Z2.€4 3.26 .69
Nitrogen 2 12.85 16.01 24, B4L%%
Variety 1 4.29 0.90 5.87
Nitrogen x Variety 2 6.94 0.43 1.90
Error {z) 10 4,77 3.9¢8 1.56
Treatment 9 30.55%% 103,69%» 119.35%%
N x Treatment 18 1.13 1.38 1.07

V x Treatment 9 0.92 1.10 2.E0%"
N x V x Treatment 18 1.16 1.56 .88
Brror (k) 108 0.88 1.02 1.01
Total 179

** F value siqgnificant at

WiS = wesks after sowing

1% lovel of probability
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Appendix 19: HMaans squares froimm analysis of variance f£or crop
vigour score s affected by variety, nitrogsn and
period of wead interiference at Samara, 15L5 wet

season.

Source of _ o Crop Vigour Scora atb:
variance - - Df 6§ WIS 9 9iS 12 uas
Replication 2z 4.08 3¢.67 - 17.74
Nitrogen S 2- o ': 0.65 = 6.94 3.52
Variety :-T R -j  ;' 6.88 106.27 _ 8.C2
Nitroven % Variety i o 6.57 -~ 8,87 ' 3,56
Error (o} | 10 3.0 10.76 4,8
Treatment "i:- .§1,u ” C31.14%% 35,344 54, BO%
M X Traatment - 18  '; ';' 2.31- . 3.43 o 1.89
anetY::Tremm@nt 9 - ;“- 1.18 3.29 o 1.58
N &V x Trestment 16 . 2,03 450 1,99
Error (o) 108 . 1,76 5.83 PR
Total 179 | |

** P vzlue sigpificant ot 18 level of probability

WAS = wacks after sowing.
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Lppendix 11 Means sguares from analysis of variance for
nunber of leaves/m? s affected by varicty,
nitrogen and pericd <f weed interfercnce at

Kadawa, 1985 dry swason. o

T Nuuber of leaves fin? at:
Source of variation DE ..i- .6 WAS S Was 12 WAS
Replication | 2 2.01 13.34 46,2
Nitrogen | | '_z'_: -7 5.3z 285.24% 453.3
Variety R 5.34 149, 42 370.4
Nitrogen x Varisty 2 0.44 56,07 o 3462.,2
Exror (a} o to 4,20 39,07 AN
Treatment . 9 16.35%%t 255 ,20%% 1157, 9%*
Hitrogen x Treotment 18 o 2.69 13,02 10008
V x frastment 9 3.73 16,10 160.7
N x V x Trestwent 18 2.22 7.9C 0.5
Exror {b) b8 2,61 8.56 1045

Total 179

* ¥ valuz significant ot 5% lovel of probability .
*2 F value significant at 1% lsvel of probability

WAE = woeks after sowing
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hAppendix 12 Mezn squares froum aanalysis of variance for

nunber of lecaves/m?

as affectaed by variety,

nitregen, and poeriod cf weed interference at
Samaru, 1985 wet seascn.
Number of leaves/m® at:

Scurce of varioaticon Df 8 VIAS 9 Wis 12 W&as
Raplication 2 1.32 84,51 317
Nitrogen 2 2.8%6 33.06 5.30
Variety 1 1.66 0. 31 0.55
Nitrogen x Varicty 2 0.80 20.57 13.71%
Error (aj) 10 11.17 23.21 2.05
Treatment 9 24,08%% &2 ,12%% 6.002%
N x Treatment 18 5.35 10.56 2,06
V X Treatment S 6.71 5,28 2.32
N xV x Treatment 18 7.32 12.38 2.06
Exrror (b) 108 S¢37 10. €3 2.26
Total 176

* F valuc significant at 5% lavel of probability

** F value sicnificant at

WAS = weeks after sowing.

1% l=v:l of probability
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ppendix 13: pcans squares froa analysis of varianc: for
plant height as affected by variety. nitrogen
and period of weed interference at Kadownh, 1984
dry saason. : .

Souwrce of variation Df - Plant height at harvest

Replicatiocn . 2 o 2452.3
Variety = Y ﬁ |   ”'? 1025.7
Hitrogen. f ;.,“ _ '2._ '_.. 87.8
Variety x mitmgeﬁ 2 ' 89.7
Error (a) 10 . 431.1
Treatment 9 5425, 4nx
Variety x Treztment 9  : | 95.5

N x Treatment 18 :ﬁ- J 190,.3
V x W ; Treatment 16 124,9
Error (b) 108 0 13T
Total 179

** F value significant at 1% level of probability

WS = weeks after sowing.
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apwendix 14: IHean squares from anolysis of variance fowr
plant height ng cffactod by variety, nitrogen
and periocd of wasd interference at RKadawa,
1985 wet dry seagoi. '

#Piant haight at

Source of vaéiatiun Df. H WAS s o hayvoast
Replication .. 2 . 206,72 358.9 ©  2774.7
Nitrogen - _"2-:_”;f;; 65. 65 39,9 1647.2
ariety .4 . 36.45 81.3 . . 8.4
witrogen x Veriety 2 103,52 356.3 £23,9
Error {a) 10 S 26,04 287.4 1165.9
Freatment 9 L azaz2 308¢.1 13342, 1%
il x Treatiment | '"1§T_ '{:. 23.€0 126.5 - 1706, 8%%
V x Treatment 9 o  __ 33.28 144.1 $35.6
N x V x Yroatment 18  :;' 18.75 105,2 - 323.9
Error () 108 22,06 148.5 - 702.9
Total o179 CoT Y

*k ¥ value significant at 1% lovel ¢f probability

WaS = weeks after sowing S

L
A
i



164, - .

Appendix 15 Hean sguares from analysis of variance for plant
hzight as affected by variety, nitrogen, period
of weed interference at Samaru, 1385 wet scason.

. —

Plant height at.

Source of variation Df 6 WAS 9 WaS harvest
Replicaticn 4 R .761.89 2709.5 1047.2

Nitrogen Y 335.45%*  73.6 1819.1

Variety 1 374.52%* 4387 .5%* 4157.2

Hitrogen x Variety 2 536.90 446.5 3029.5

Error {a) 10 25,95 383.8 915.3

Treatment 9 71.82 297 .9* 1113.0%
N x Treatment 18 54.11 115,59 286,80

V x Treatment 9 354173 246,0 525.8

N x b X Treatment 18 30.79 109.8 3717

Error (b) 1C86 35,907 141.9 525. 4

Total 179

** F value significant at 1% level 0f probability
* F value significant at 5% lowvel of probability

WAS = wegks after sowing
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Apperndix 16 Hzans squares from analysis of variance for
snoct dry matter production as affected oy
variety, nitrogen and periovd of weed interfcrence
at Kadawz, 1984 &y season.

Shoo dry matter production
at:
Source of variation Df 8 1iLs harvest
Replication 2 721 5867
Variety 1 3975 15578%
Nitrogen 2 2015 9G23
Variety x Nitrogen Z 1780 3072
Error (a; 1c 2034 2432
Treatments 9 16995%% 25576%*
V x Treatment 9 166 2259
N £ Treatment 18 115¢€ 1824
V X N x Treatment 18 2392 1330
Error (b) 108 1627 2088

Total 178

* F value significant at 5% level of probabllity
** F value significant at 1% lecvel of probability

WiS = weeks after sowing
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Bppendix 17 Heans sqguares from onnalysis of variance fox
shoct dry matter production as affected hy
variety, nitrogen ard period of weed
interferencae at XKoadawa, 198% dry season.

Shoot dry matter production at:

Scuwrce wf variatiun Df | S WES harvest
Replicativn ' 2 : 2009.2 18722
Nitrogen 5_ ; 11043.5% 7893
Variety T 1 41741 6509
Nitrogen ® Varicty 2 | 142.8 5945
. Brror (a) 10 $2510.1 7265
- Treatment 9 29455,3%% 3LE73%%
| Niﬁtggen ¥ Treatment 18 . 1256.5 3252
V x Treatmarn 9 - 1632.9 5892%3%
N X V x Treatment 18 ) . 790.3 1975
Error (b} - 108 550.1 2222
Total .  '. 179
I* F value sidgnificant at 5% iaﬁei uf.probabiiity . ;5:-

** p oyrlue significant ot 1% level of probability

g‘.l
I

= wzeks after sowing



Appendix 156 Mean sqguares from analysis of variance for
shuot dry matter production as affected by variety,
nitrogen and period of weed interferance at Samaru,
1265 wet season.

Shoot dry matter production at:

Source of variation Df ¢ YAS 9 WAS hnxvest
Replicatian 2 888.27 607.0 3645.7
Nitrogen 2 176G.68 851.9 1071 .3
Variety 1 7.47 2661.2 31.4
Nitrogen x Variety 2 123.37 1541.7 37555
Exrror (2) 10 €9.97 971.9 1711.8
Treatment 9 381.00%* 1402.9%% 4485 ., 5%%
N x Treatment 18 €8.80 230.8 529.5
V x Treatment 9 21.21 179.4 1184.0
N x V x Tragatment 18 55, €4 197.8 1018.3
Error (b) 108 5¢€.19 214%.9 504.5
Total 179

k% F value significant at 1% level of probability

WiS = waeks after sowing
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Ipperdix 19: Mean sgueres frow analysis of variance

for doeys to {irst flowering as affected iy variety,
nitrogen and perisd of weed interference at
JEadawa and Sonacu.,

- Days to flovwering

Source of variativn

£ Kadnwa _ 5 amaru
1864 1985 1085
Replication : 2 .34 14.57 3687
Nitrogen | 2 A 11 sz
Variety 1 L 0Z.TE%F 145,800 : 9. 34
Nitrogz=n x Variety 2 *Vfé?_' 4.24 0 15.35 0 11.36
Error {a) 10 } ' ; 1Q.$9;71. 30.08 ‘?ﬁ_ 12.81
freatient s 37.56** 1::56..?5**' 1.y
Ni:rogen X Treatment 14 7.10 "{"; 13.73 [_ﬁ  2,73
V x Treatment 9 6.15 © . 18.80 T g.54
N x V x Treatment 18 7.89 1€,52 {:.Lf- 4. 85
Error (a) 168 6.8 . 15.28 4.9
Total 179 Lt | L

** F value significant at 1% level of probability.

WAS = wegks after sowing
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dppendix 20: Mean squares from analysis of variance for

. - days to 50% flowering as affected by variaty,
nitrugen and pariod of weed interferenozs at
Kadawa and Samaru. ' ' ' '

Davs to 50% flowaring

' Source of variation .. . Fadawa_____ Samaru

pf . 7584 1965 1985

Replication 2 . ' 95,91 53,35 64.07
Nitzogen . . 2 | . 16.94 2.51  27.02
Variety o Vo 224.45%  145.28 S B.45
Nitrogen x Variety 2 - 11.02 27.03 . 3.72
Error ({a} - 10 .': 44,17 36.24 5,49
Treatment 9 g5.72%%  440.17%% 10.04%
. N x Preatment < - 18 . 12.58* 34.73 2,41
V ¥ Treatment e 15.56% 5.45 - 7.268
N x V x Treatment 18 9.29 17.51 © 3.64
Error {b) 108 7 6,99 22.86 4,45

Total _ 178

¥ F valu= significant at 5% level of probability
** F value significant at 1% level of probability

WaAS = weeks after sowing.
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Appendix Z1: Mean sgvares from analysis of variance for
days to j00% flowering . as affected hy variety,
nitrogen ami period of weed interference at
Fadawa and Samaru.

Days to 100% flowering

Source of variation

o Kadawa Samaru
pE - - isad 1985 1985
Replication 2 409.65 37.26 . 76.44
Nitrogen : 2 | 66.12 60. 42 15.02
variety - ; R . 158.67  403.42 5.69
Nitrogen x Variety 2 23.51 167.33 ... 3.76
Error f{aj - 10 70.78 98.06 ’ﬂ_ 7.36
Treatment | J; _9if ;1' 93.,00%*% 585.89%% 19, 34%%
Nitrogen x Treatment 18  '@ o 10.39 55,95* G 41
V x Yreatment }i;;_9:-  _ 15.83 58,78% | 5.18
N x V x Treatment 58 ' - 14,55 63,92 3.31
Error (b} . 108 10.58  26.27 472

Total 179 - . 175

* F value significant at 5% level of probability
** F value cignificant at 1% lesvel of probability

WAS = weeks after sowing
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Appendix 22: Heans sguares from analysis of variance for days
for fruit number as affected by varizty, nitrogen
and period of weed interference at Kadawa and

Samaru.
Fruit number
Sowrce of variation o kadawa Samary
Df 1964 1985 1985
Replication 2. 4584 12832 . 27504
mitrogen | 2 3818 11854 899
Variety = g . 342 22854 13523
Nitrogen x Variety 2 - 1372 6746 1014 -
Error (a) 10 S 3ass 7914 25477
Treatment N 9'*5  35956%%  115650%  41104%*
Nitrogen x Treatment 18 ;  _;, 2520% 4352 3625
Vx Treatment 9 93 5113 504
N % V x Treatment 18 - . 4897 . 4059 . 5728
Error (b} 106 1459 3703 5413
Total 179 _:}_'_”_ o ;,__fg  e

* F value significant at 5% l=vel of probability

** F value significant 2t 1% level of probability

3

WAS = Weeks after sowing
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Appendix 23 lMean sguares from nnalysis of variance for fruit
yield as affected by variety, nitrogen and
period of weed interference at hadawa and Samaru.

Fruit yield

. Kadawa Srmrxru
source of variation Df 7953 7985 1985
Replication 2 1.83x10% 2949369 28.31x10°
Nitrogen 2 2.16x10% 7398554 0.56
Variety 1 1.81x10% 80903 1.72x10°
Nitrogen x Variety 2 0.68x10° 2061180 3.81x10°
Error (a) 10 1.99x10% 3139120  13.38x70°
Treatiment 9 2.07x10%%#%347523024*% 35, 84x10°
N x Treatment 18 1.79x106 715904 2.?2x106
V x Traatnent 9 0.83}(106 465904 2.72x106
N x V xTreatment 18 0.92x106 432512 1.673106
Error (b) 108 0.92x10°% 943762 2.58x10°
Total 179

** F value significant at 1% level of probability

WAS = weeks after sowing
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Heans squares from analysis of variance for weed
cover score as affectaed by variety, nitrogen and
pariod of weed interference, Kadawa 1984 and 1585

dry seasons. . -

Vieed ocover

sdore at

L _ . 1984 1385
Source of variation Df g &8 S WAS 6 Was 3 WAS
Replicatior_; 2 1.08 0.75 0.18 0.86
Variety ":;11 L g59%r 0,005 0.004 1.61
Nitrogen 2 1. 0.11 1.25 . 5.14*
Nitrogen x Variety 2 . 0.82 0.64 1.24 0.8
Error (a} 0. . 0.75 1.57 1.13 " 0.96
Treatment 9 219.18%*% 254,74%%  232.24k%  286.50%
ver 8 0.95 0.55  0.72 1,98
NxT '”5 1§ . 1.06 1.43 1.57 '- :0¢86
VXNxT 18 0.2 0.77 1.43 . .. 0.84
Error (b) 108 . 0.75 0.89 - 1.59 "< 1.00
Total 179 |

** F valus significant at 1% level of probability

WAS = weeks after sowing
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Appendix 25 Mean squares from anclvsis of variance for
I weed cover score as affected by variety, aitrogen
and period of weed interference at Samaru, 13560 wet

Sedson.

Woed cover score  ats
Ssource of variztion Df 6 HAS S Wi 12 VAS
Replication .2 17.04 1.52 - 2.49
nitrogem -2 ..  0.29 2.45 WY
Vartety - 1 . 0.26 2.1 0.94
Nitrogen x Variety 2 T 421 0.58 . 3.28
Error (a) _ - 3,68 6.84 o 1.63
Treataent L9 89,68%* 101.13%% 171.55%%
NxT ;_Tj:-'__1a o 1.09 4.8 2.49
V x Preatment _  }i']'y.“'-; 1,73 5.63 . 4.5
N x V X Treataent 16 . 1.63 8.89 2,29
Error (b} f:_'- 108 l.”af  1.67 6.27 S 3.12
Total | 179

*% F value significant at 1% level of probability

WES = weeks after sowing
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Appendix 26 Hean sguares from analysis of variance fox

e cumsulative weed dJdry natter as affected by
variaty, pitrogen and period of weed inturference
at Kadawa, 1985 dry sezason.

Weed drv matter

Source of variation Df Grasses Broad- Sedges
: leaves

Replication 2 - 65¢ 1626 6517
Nitrogen ~ 2 '-; 1757 5126 3735
Variety - . 1 T s6 1407 4057
Nitrogen x Variety 2 . 4880 1571 835
grror (a) = 10.-§- .j' 3072 1657 2607
Treatment e  22765%%  31893%x 2975 6%
Nitrogen x Trzatwment 18 _' .; 1170 - 2148 540

V x Treztient S B | 2814 1074 _”__ 1855

N x V x Treatment 18 . . 2838 2910 1313
Error (b) = - - 108 1. 1584 .2379 1336_,;: 

Total - . 179

** F value significant at 1% level of probability

WAS = weeks after sowing - : 1;_52%



Apperdix 27: Idean squares frowm analysis of variance for
cutmulative weed dry matter as affected by
variety, nitrcgen and period of weed

interference at Sauara, 1985 wet season.

Source of varigstion Df

Weed dry watter .

_; Grasses Broad- ! Total
leaves

Replication [;i?i 15931 31471 92260
Nitrogen 2 14348 18855% 64877 %%
Variety ~¥1%? ';j  13196 . 7730 | 672
Nitrogen x Variety 2 5314 if 7291 '};;;23576
Error (a) 10 3974 2507 11679
Treatment Y 24253%%  45167%%  132530%%
N x Treatment 18 955 3431 5¢46
V x Treatment 9 5848%* 7986 242 47%%
N x V x Treatment 18 1700 3620 7961
Error (b} . 108 1982 4294 9586

Total 179

*%  F vzlue gignificant at 1% lovel of probability ; ff

¢ * F value significant at 5% level of probability
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Appendix 28: kean squares from analysis of variance for weed
cover score and weel dry matter as affected by
variety and wead cuntrol treatments at Radaowa,
dry season,

Source of variation DEf  3 "~ Vieed cover Weed dry matter
- : score at at harvest
5 WAS
Replication i 47.07 10535
Treatmetits ' 17 15,93 8845 *
Variety S 0.006 2635
Treatment x Variety 17 2.99 3908
Residual 70 2.97 - 4578
Total = . - 107
a

Appendix 2%: HMean squares from analysis of variance for weed
ocaver soore and weed dry matter as atfected by
variety and weed ontrol treatments at Kad=wa,
1985 dry season,

: S Weed cever score at tlend dry
Source of variation 53 matter at
o WAS 9 WAS harvest
Replication ) S 1.24 1.43 99656
Treatment TS . 23.98%%  52,75%% 1782 4% *
Variety | G.04 1.02 12416
Treatment x Variety 17 J.66 1.006 8213
Residual ce 70 1.13 1.47 13618

Total 107

** F value significant at 1% level of probability
WAS = weeks after sowing.
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Appendix 30: #Menn sqguares from analysis 0f variance for weed
cover score and weed dry matter as affected by
variety and veed wontrol treatments at Samaru.
1984 wet season.

teed cover score at Weed dry
matter at

Source of variation Df 6 WAS 9 Was 5 WAS
Replication . 27" 2.13 2.9 166.85
Treatment LT AT 29,21%% 33,26%%  4812,59%%
Variety 4 0 0038 T 1.47 . 764.86
T x Variety 17 T 1.8t 116 1371.95
Residual .~ 79 1.63 - 1.58 777,80
Total IR 1\ S o o

Appendix 31 iean sguares from analysis of variance for weed
cover score anl weed dry matter as affected by
variety and weed control treatments at Saiwaru,
1985 wet season,

Waed cover score st Weed dry

R _ _ matter at
Source of #ariafion" Df | . ¥ b WAS ¢ WAS . harvest
Replication 2 : 1.09 - 14,65 2818
Treatment 17 ' S.97%* 32.34%% 3c82% 7
Variety 1 0,00 13.76* 1124
T x Vacriety 17 1.3% 3.90 2110
Residual 70 0.89 3.00 2982

Total 107

** F value significant at 1% level of probability
* F voelue significant at 5% level of probability
WAS

weeks after sowing
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Appendix 32: Plean sguares from analysis of variance for
stand count as affected by variety and weed control
treatments at Kadewa, 1984 and 1985 dry seasons.

Coe

= & —_ .

S5tand count

Source of variation Df : 1584 1985
Replication g ‘2 4,55 40.08
Treatment . 7 6, 34%% 7.55
Variety |- 1 502, 68%* 0.75
T x Variety - 17 24,26 -~ 5.08
Residual - 70 L 14,71 - 5.82

Total 107

Appendix 33: HMHean squares from analysis of variance for stand
- count as affected by variety and weed control

. treatinents at Samzru, 1584 and 1985 wet seasons.

__Stand count
Source of varization Df 1984 1985

Replication o 2 . z29.01 38.03

Treatment C 17 - 78,70%* 14,28

Variety 1 0.59  44.08%
T % Variety TS G.12 - 6.79

Residual 700 10,47 10.51

Total 107 -

** F value significant at 1% level of probability
* F value significant at 5% level of probability
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- ‘ “Qy~4@y

dean squares from analysis of variahte fo¥ cfép Qﬁg

vigour svore as affected by variety and wead )}
contrel treatments at Kadawa, 1984, and 1985

dry seasons.

Crop vigour scocre at

1584 19585

Source of variztion Df 6 A3 12 Was & tlas- 12 WAS
Replication 2 1.30 19.29 10.583 5,38
Treatment 17 12, 60%* 13,10#%* 8, 90%% 25,69%%
Variety 1 - 0,02 8.90 8, A4#x 0.64

T x Variety 17 2.38 3.36 0.55 6,57
Residual 74 1.95 4.10 .87 . 0.&H
Total

107

Appendix.35:

Mean sguares from analysis ©of varlance for crop
vigouwr score as affected by variety and weead control
treatmaents at Samaryu, 1984 and 1985 wet secasons.

& o Crop vigour scoora at
" 1984 - 12885

Source of variation Df 6 A5 12 WAS 9 Wis 9 WAS
Replication 2 0.86 8,78 6. 40 16.39
Treatment 17 16.24%% 23,01 3,72%% 1852%*
Variety 1 8.33% 1.56 2.23 1.33
T x Variety 17 2.138 2.53 2.07% 1.98
Residual 70 1.57 2.02 1.07 1.55
Total 107

** P value significant at 1% level of probability
* F value significant at 5% level of probability

WAS =

waelks after sowing.



201

Appendix 36: liean squares frem enalysis of ¥§£i§hé§ %@gnigaé
nunber as affésted By variety afid weed eohtrol
Erveatients #kF Xadags, 1585 dry season.

Lo it M mr 4 e TV it et et R e ke kWA - = -

PO C =1~ I s TS S e —

Wsaker of leaves ak
Sourese 8f vafiation Df 6 1AS 9 WaAS
Replication = -~ . 2 0.26 27.01
Treatment IR ¥ AR -2 26.58%*
Variety 1 0.33 18.75
T x varisty - 17 0.59 B.28
Residual sl 70 1,02 5.53
Total 107 8

‘Appendix 37: lean squares frém-analysis of variance for leaf
number as affected by variety and weed control
treatments at Samaru, 1984 and 1985 wet seasons.

Humber of leaves nt

1984 7985
Source of variation Df 9 WAaS 12 WAS 9 Vas 12 WAS
Replication 2 25.78 21,92 5.89 25,29
Treatment 17 26.32%%  50,17%% 3.15 6. 84%
Variety 1 1.61 0.44 1.12 0,003
T x Variety 17 7.17 21.65 2.15 2.54
Residual 70 4. 60 14, 47 2.02 3.29
Total 107 '
** P value  significant at 1% level of probability

* F value significant at 5% ¢35 level of probability
WAS = weeks after sowing.
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Appendix 38: iean squares from analysis of variance for plant
height as affected bv variety and weed control
treatments at Kadawa, 1584 and 19285 dry seasons.

Plant height

1984 - 1585
Source of variation  Df harvest 6 WAS S WAS
Replication 2 2134.9 _ €6.79 13.03
Treatment _ 17 1411, 9%* : : 45,14%% 499, 41%%*
- Variety _ ' 1 : 814.6 46.68 78.37
T x Variety 1T 568.2 11. 44 122,17
Residual . 70 476.1 18.10 82.45
Total L 107
3
|

Appendix 39: Meame squares from analysis of variance for plant
height as affected by variety and weed control
treatments at Samari, 1984 wet season.

Plant heiaght at

i

Source of variation ©Df 9 WAS 12 WIaS
Replication -~ = 2 2832.3 - 10052
Treatment O AF - 1501,83%% 3099,52%%
Variety 1 83s.asx 502.59
T x Variety 17 442.45%  © 1208.84
Residual 10 154,92 - 1148.1

Total : 907

** F value significant at 1% level of probability
* F veluc significant at 5% level of probability
WAS = weeks after sowing.
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Appendix 40: Mean squares from unalysis of variance for plant

height as affected by variety and weed control

treatments at Samaru, 1985 wet season.

Plant height ot

Source of variation Df 5 WaS SWAS 12 WhS
Replication 2 1511 343.6 1560.9
Treatment 17 64.28 15C. 4 776. 4%
Variety 1 264,35%% 276,5 1756.7%
T x Variety 17 51.6686 92,0 598. 4
Residual 70 39.85 126.6 2440.7
Total 107

Appendix 41: Mean squares from analysis of variance for shCot dry
matter production s affected by variety ond weed

ocontrol treatments at Kadawa, 1984 and 1985 dry
seasons.
Shoot dry matter
Source of variation nf 1984 1585
9 11AS 12 H0AS 6 Wah S WAS

Replication 2 0400 7279 4,29 1158.1
Treatment 17 5866*%* 7598 96, 93%* 1714,2%%
Variety 1 7798 16268 21,33 135.%6
T x Variety 17 361 3486 22,92 316.0
Residual 70 2153 3011 24,48 296.5
Total 107

* F value significant at 5% level of probability
** F value . rignificant at 1% lavel of probability
WES = weeks after sowing
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Appendix 42; @Hean squares from analysis of variance for shoot

dry matter production as affected by variety and
weed control treatments at Samaru, 158> wet season.

L - . 7"« shoot dry aatter

Sowce of variation Df 6 ¥TAS 9 WaAsS 12 WAS

Replication , 2 0,29 | 515.4 8590
Treatment . 17 1.21% 192,57 2291
variety - 1 0.97 0.4 4
T x variety 17 0.87 ' 99.1 632
Residual = 70 Q.66 ~ o 181.3 . 1396
Total e 107 |

Apperdix 43: Mean sguares from analysis of variance for number
: of okra fruits as affected by variety and weed
control treatments at Kadawa, 1%84 and 1385 dry

season,
vumber of okra fruits

Source of variation Df 1934 _ 1985
Replication 2 . 9350 - . 754.7
Treatments 17 5284%% 1760,8
Variety 1 5186 69,3
T x Variety 17 1005 130.1 _
Residual L 70 2318 104.7 '
Total 107 | '

* F value significant at 5% levael of probability
** F value significant at 1% leval of probability
WAS = wesks after sowing
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Appendix 44: ifean sguares from analysis sof variance for
number of okra fruits as afiected by varlety
and weed control treatments &as 8Samaru, 1%8< and
1685 wat s2asons.

Humber of okra fruits .

source of variation Df 1984 1985
Replicatien _ 2 10307.8 ' 5631
Treatment ' 17 8419.02%% 4816%*
Variety - 1 3223.15 1386
T x Varlety 17 1627.91 1290
Residual w90 999,13 1227
Total - < 107 . T j

Append.:i.x 45: Mean sgquares from analysis of variance for
okra frult yield as affected hy variety and weed
control treatments at Kadawa, 1984 and 1985 dry

geasons,
- Okra frult vield

Source of vari ation Df 18084 1985
Replication 2 2169397 447181
Treatment 17 342352p%% 1194835%%
Variety 1 1382107 33490
T X Variety 17 . . 41€786 151797
Residual 70 - 976197 101869
Total - 107

*% F valus significant at 1% level of probability.



205

Appendix 46: Mean squares from analysis of variance for okra
fruit yield as ~ffacted by variety and weed
control treatmentz at Samaru, 1984 and 1585 wet szason.

Okca fruit yield

Source of variation Df 1984 ' 1985

Replication - 2 1. 45}:107 2996406
Treatment o 17 1.13x107 *x 5063862%*
Variety o 1 6. 48x105 129226

T x Variety . 17 2.80x105% 1987091
Residual | 70 1.46x10° 1517073
fotal o 107 |

Appendix: 47: Mean squares frow znalysis of variance for
viscosity of fruit as affected by variety amd
weed control treatment at Kadawa, 1984 and 1985
dry seasons, : B

> o o o Fruit viscosity
Souwrce of variation Df 1884 - - 1985
Replication S 2157%% 588.24
Variety 1 3978971%% © . 566206%
Treatment 17 377139 3, 9x10%%s
V x Treatmant 17 306857 : 323194
Residual 33 275263 . 283158
Total 71 S ‘

** ¥ value significant at 1% level of probability
* F value significant at 5% level of probability
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Appendix 48: liean squares from analysis of variance for
ascorbic acid content of fruits as affected by
variety and weed control treatments at Radawa,
1584 and 1985 dry seasons,

Ascorbic acid

Source of variation Df 1584 1985
Replication 1 10272 .2 10977.9
Variety 1 430,2 516. 48
Treatment 17 514,0 612.00

V x Treatment 17 231.7 222,59
Residual 35 254, 9 291,22

Total 71

Appendix 49: Mean squares from analysis of variance for

soluble carbohydrate and crude protein and ash
contents of fruits as affected by variety and
weed control treatments at Kadawa, 1985 drv

season.
Source of variation Df Soliuble Crude Ash
car bohydr ate protein

Replication 1 1.65x10° 4.71 138, 65
Variety 1 1.00xi0° 14,04%% 7. 66
Treatment 17 2.46x10° 9.26% 32.07
V xPreatment 17 1.62x10% 6.27%% 1.53
Residual 35 1.30x10°8 1.62 6. 60
Total 71

** F value significant at 1% level of probability
* F value significant at 5% level of probability
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Apperndix 50: dean sguares from analysis of variance fox
visoosity and ascorbic acid of fruit as affected
by variety and weed control treatment at Samarv,
1985 wet season,

T T

3ource of variation DE Viscosity Ascotbic acid
Replication o C1.92x10° 0.02 3
Variety 1 149442 - 6.88x10,
Treatment =~ 17 4073059 : 3.24x10

V x Treatment 17 3350¢€9 3,69%10°
Residual - g 35 357234 ' 3.76x103
Total . . 71

Appendix 57: llean squares from analysis of variance for soluble
carbohydrate amd crude protein contents of fruits
as affected by variety b and weed oontrol treatments
at Samaru, 1965 wet season.

Source of variation Df Soluble . Crude protein
: , S carkohydrate '

Replication 1 1.07x10° 7.13

Variety 1 8. 47x10" 13.24

Treatment 17 3.71x1 07 9, 42

V x Treatment , 17 3.82:{107 5.75

Residual 35 5.55210 8.59

Total _ 71
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