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Herbaceas Ruderales Urbanas Con Potencial Tintoreo Sobre
Fibra Lana Merino. Caso de estudio en la ciudad de Comodoro
Rivadavia, Chubut, Argentina

By Silvia Gonzalez, Amanda Cordero, Laura Castro & Mabel Segovia

Resume- The knowledge of the dyeing species of the Patagonian steppe and the incessant development
of the dyeing textile artisanal activity, motivated us to investigate the dyeing potential on merino wool of
the ruderal plants of the city. While they are disposable in public spaces and undesirable in private parks
and gardens, they are an unlimited material resource for natural dyes. Material was collected from urban
and periurban areas. Using the mother recipe, the dye was obtained and three etching treatments were
developed. Hue, luminosity and saturation were studied. 19 species were processed, obtaining the colors
with the highest saturation in the post-etching process. The outstanding species are Chenopodium album
L. and Dysphania ambrosioides (L.) Mosyakin & Clemants of the Chenopodiaceae family. Of the species
studied, part of them have never been registered in the bibliography in use for this purpose. We consider
knowledge of this resource of great value to enhance its use and preserve the native Patagonian floristic
diversity.

Keywords: merino wool, ruderal plants, adventitious plants, patagonia, dyeing potential, natural dyes,
applied ecology, economic botany.
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Herbaceas Ruderales Urbanas Con
Potencial Tintéreo Sobre Fibra Lana Merino.
Caso de estudio en la ciudad de Comodoro

Rivadavia, Chubut, Argentina

Silvia Gonzalez ®, Amanda Cordero °

, Laura Castro * & Mabel Segovia ©

Resumen- El conocimiento de las especies tintéreas de la
estepa patagoénica y el incesante desarrollo de la actividad
artesanal textil tintorera, motivé a investigar el potencial
tintéreo sobre lana merino de las plantas ruderales de la
ciudad. Mientras son desechables en espacios publicos e
indeseables en parques y jardines privados, son un recurso
ilimitado de material para los tintes naturales. Se recolecté
material en dreas urbanas y periurbanas. Mediante la receta
madre se obtuvo el tinte y se desarrollaron tres tratamientos
de mordentado. Se estudié tono, luminosidad y saturacién. Se
procesaron 19 especies, obteniendo los colores de mayor
saturaciébn en proceso post-mordentado. Las especies
destacadas son Chenopodium album L. y Dysphania
ambrosioides (L) Mosyakin & Clemants de la familia
Chenopodiaceae. De las especies estudiadas, parte de ellas
nunca han sido registradas en la bibliograffa en uso para tal
fin. Consideramos de gran valor el conocimiento de este
recurso para potenciar su uso y preservar la diversidad
florfstica autéctona patagénica.

Palabras clave: lana merino, plantas ruderales, plantas
adventicias, patagonia, potencial tintéreo, tintes
naturales, ecologia aplicada, botanica econémica.
Hesume- The knowledge of the dyeing species of the
Patagonian steppe and the incessant development of the
dyeing textile artisanal activity, motivated us to investigate the
dyeing potential on merino wool of the ruderal plants of the
city. While they are disposable in public spaces and
undesirable in private parks and gardens, they are an
unlimited material resource for natural dyes. Material was
collected from urban and periurban areas. Using the mother
recipe, the dye was obtained and three etching treatments
were developed. Hue, luminosity and saturation were studied.
19 species were processed, obtaining the colors with the
highest saturation in the post-etching process. The
outstanding species are Chengpodium album L. and
Dysphania ambrosioides (L.) Mosyakin & Clemants of the
Chenopodiaceae family. Of the species studied, part of them
have never been registered in the bibliography in use for this
purpose. We consider knowledge of this resource of great
value to enhance its use and preserve the native Patagonian
floristic diversity.

Keywords: merino wool, ruderal plants, adventitious plants,
patagonia, dyeing potential, natural dyes, applied ecology,
economic botany.

Author a: Investigadora independiente. Independent researcher Av.
Armada Argentina 2526. Rada Tilly. 9001. Chubut.

Argentina. e-mail: silvit2526@gmail.com

Author o p Q. artesanas textiles.

L. [NTRODUCCION

esencial del patrimonio ecolégico y cultural del

mundo; su seleccién y usos para crear colores son
comunes a todas las civilizaciones. El repentino
resurgimiento del interés por los tintes y colorantes
naturales con fines econémicos, no soélo para textiles
tefiidos, notablemente también para su uso en
cosméticos, tintes para el cabello y colorantes
alimentarios, se pudo observar en los Ultimos afnos
(Cardon, 2010; Burgess, 2011; Pochettino, 2015). Si no
se abordan adecuadamente todas las implicaciones
ambientales por falta de compartir y discutir el
conocimiento  relevante, un desarrollo  repentino
impulsado por el consumidor de los usos de tintes
naturales a escala industrial masiva, podrian conducir
paraddjicamente, entre otras consecuencias, a saqueo
catastrofico de las Ultimas estaciones de algunas
fuentes de tintes amenazadas en algunos paises vy
finalmente a la extincién del recurso (Marzocca, 1959;
Cardon, 2010). Vastas campafas de investigacion, de
prospeccion y evaluaciéon de los potenciales colorantes
de las plantas de diferentes entornos naturales
ciertamente también podria revelar una gran cantidad
de colorantes "nuevos", no utilizados tradicionalmente
(Cannon & Cannon, 2003; Cardon 2010; Callahan,
2010; Dean, 2010; Gonzalez et al. 2020). Hasta fines del
siglo pasado, antes del desarrollo de la industria de los
tintes quimicos, el uso de colorantes naturales era tan
necesario que las especies tintéreas se cultivaban a
gran escala y constituian una importante fuente de
ingresos para los paises productores. En cambio, en la
actualidad, estas plantas se encuentran solo en estado
silvestre. Ello es una razén mas para que actuemos
siempre con el mayor respeto a la naturaleza, limitando
la recolecciéon a la cantidad que realmente se vaya a
necesitar. (Roquero & Coérdoba, 1981). En la blsqueda
de alternativas se vuelven las miradas hacia aquellas
técnicas tradicionales basadas en un conocimiento
profundo de los ciclos de la naturaleza a la que utilizan
sin degradarla (Stamigioli, 2007). Las materias primas
naturales colorantes o tintéreas, no obstante, la
dominante difusion de los colorantes artificiales o

‘ os tintes y colorantes naturales son una parte
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industriales de sintesis siguen interesando a muchos
usuarios quienes emplean aln en muy diversos
menesteres. Es por ello que los vegetales que poseen
pigmentos Utiles tanto nativos de nuestro pais
Argentina, como los exdticos adventicios o cultivados,
merecen rescatarse del olvido en unos casos, o0 que se
remueve la divulgacion de su potencial valor, en otros,
cuando su empleo como colorantes tintdreos es poco
menos que desconocidos entre nosotros (Marzocca, A.
2009). Las plantas ruderales son especies sinantropicas
que prosperan en sitios asociados con asentamientos
humanos, pueden ser huertos y jardines, lotes baldios,
basureros, escombros, grietas de los muros, tejados,
ruinas, o bien, ocupan las orilas de vias de
comunicacién como caminos, carreteras de la zona
urbana, vias de ferrocarril (Martinez-De la Cruz et al.
2015). Dentro de las plantas ruderales, las calificadas
como malezas presentan un rol controvertido en
asociacion con las actividades del ser humano,
mayormente son especies in deseadas, aunque en
ciertas coyunturas son toleradas y esporadicamente
ensalzadas por sus capacidades biolégicas de vida y
colonizacion  (Arroyo, 2019). Estas capacidades
bioldgicas provocan que dispongamos de ellas en
cantidades considerables y necesarias para conformar
nuestro posible Material Vegetal Tintéreo (Gonzéalez et al
2020). Desde ahora en adelante nos referiremos al
Material Vegetal Tintoreo con las siglas MVT. Diversos
estudios en América han investigado la composicion
floristica de las especies ruderales, en el caso de
Meéxico, De la Cruz et al. (2015) estudia las plantas
ruderales del area urbana de Malinalco y encuentra
dentro de un gran listado de especies, a Polygonum
aviculare L. (Sanguinaria) y Taraxacum officinale F.H.
Wigg. (Diente de leén). En Chile Gartner et al. (2015)
trabajaron con la caracterizaciéon de la diversidad,
composicién y distribucion de especies ruderales
nativas e introducidas presentes en diferentes comunas
de la ciudad de Santiago de Chile. Se encontrd que los
ensambles de especies ruderales estdn dominados por
la presencia de especies introducidas. Los resultados
indican ademas que la distribucién espacial de malezas
en la ciudad de Santiago no es aleatoria, pues dos
conglomerados fueron encontrados en funcion de los
patrones de similitud composicional. Probablemente
obedecen a un complejo de factores entre los que se
pueden mencionar el modo de uso de suelo, y/o
programas de ornamentacion del paisaje urbano. Las
especies Chenopodium album L., Convolvulus arvensis
L., Dysphania ambrosioides (L) Mosyakin &amp;
Clemants, Hirschfeldia incana (L.) Lagr. -Foss., Malva
parviflora L., Polygonum aviculare L vy Taraxacum
officinale F.H.Wigg. forman parte del listado de especies
ruderales, que coincidentemente se encuentran también
distribuidas en nuestra area de trabajo. En Mendoza,
Mendez (2005), estudio la flora y vegetacion del centro
urbano de Lujan de Cuyo. Dando a conocer dentro de

© 2021 Global Journals

un amplio listado, varios géneros, que son parte de
nuestro interés como MVT para la ciudad de Comodoro
Rivadavia. Las epecies Chenopodium album L.,
Convolvulus arvensis L., Dysphania ambrosioides (L.)
Mosyakin & Clemants, Hirschfeldia incana (L.) Lagr.
-Foss., Polygonum aviculare L y Taraxacum officinale F.
H. Wigg. se encuentran en el listado de especies
ruderales, también encontradas en el trabajo de Gartner
et al. (2015) para CHile. Rapaport & Marzocca (2009),
describen las malezas comestibles, origenes,
propiedades y sus usos, dentro de un gran listado, se
incorporan a las siguientes especies: Anthemis coluta L
(Manzanilla cimarrona), Atriplex semibaccata R. Br.
(Sarbuchi), Lepidium draba L. (Wency), Chenopodium
album L. (Quinoa), Dysphania ambrosioides (L.)
Mosyakin & Clemants (Paico), Cichorium intybus L
(Achicoria), Erodium cicutarium (L) L'Hér. ex Aiton
(Alfilerillo), Marrubium vulgare L. (Malvarrubia) y Plantago
lanceolata L. (Siete venas), pero no hacen referencia a
su utilizacion como MVT. En el caso de Arroyo (2019),
describe los efectos negativos de las malezas para la
Region Semi arida Central de Argentina entre ellas:
Chenopodium album L., Dysphania pumilio (R. Br.)
Mosyakin & Clemants, Erodium cicutarium (L.) L'Her. ex
Ait., Hirschfeldia in-cana (L.) LagrFoss., Lepidium draba
L., Marrubium vulgare L., Taraxacum of-ficinale G.H.
Weber ex Wiggers, Rumex crispus L., Salsola kali L., los
géneros enunciados corresponden entre otras a
algunas de las especies que son objeto de nuestro
trabajo de investigacién. En la Provincia del Chubut,
Forcone (2009) describe a Erodium cicutarium,
(Alfilerillo) como frecuentes en las terrazas y faldeos del
valle inferior del Rio Chubut y Arce & Gonzalez (2000), la
describen dentro de la flora del distrito del Golfo San
Jorge y Kropfly Villasuso (2012), como integrante de la
flora de los pastizales del monte oriental de la
Patagonia. También Forcone (2009) incorpora a
Cichorium intybus (Achicoria), Lepidium draba L
(Wency), Polygonum aviculare L (Sanguinaria) vy
Taraxacum officinale F.H.Wigg (Diente de ledn), dentro
de las plantas frecuentes en los bordes de canales del
Rio Chubut. Quintana (2015) describe a Convolvulus
arvensis (Correhuela) como ruderal en zona este
nordeste de la Patagonia, a Plantago lanceolata (Siete
venas) en bordes de caminos, a Erodium cicutarium
(Alfilerillo) en baldios y suelos modificados, Atriplex
semibaccata (Sarbuchi), Salsola kali (Cardo ruso),
Anthemis coluta (Manzanilla cimarrona), Marrubium
vulgare (Malvarubia) y Lepidium draba (Wency), como
especies adventicias naturalizadas para la misma zona.
Para la ciudad de Comodoro Rivadavia especificamente
no existe un trabajo previo de la diversidad floristica
urbana ruderal sobre el cual basar nuestra
investigacion. Por ello, damos el marco tedrico de
estudios similares realizados para las regiones de Cuyo
y de Patagonia. Desde el estudio del atributo tintéreo,
en Uruguay, de la Bandera (2002) trabajé con Plantago



lanceolata (Siete venas) y Taraxacum officinale (Diente
de ledn), en Bolivia, Arias Rocha (2018) trabaj6é con
Chenopodium album (Quinoa) y en Colombia Corradine
Mora (2014) también trabajé con Rumex crispus
(Lengua de vaca) y Anthemis coluta (Manzanilla
cimarrona) obteniendo en todos los casos distintas
gamas de colores amarillos. Para Argentina, Marzocca
(2009), nombra a Medicago sativa (Alfalfa), Erodium
cicutarium (Alfilerillo), Rumex crispus (Lengua de vaca),
Chenopodium  album  (Quinoa) y  Dysphania
ambrosioides (Paico) con sus cualidades tintéreas. Las
distintas técnicas que se utilizan para la extraccion de
los tintes naturales vegetales son: maceracion, el
machacado, la disolucién en agua o diversos solventes,
separacién por decantacion, desecacion entre otras
(Stramigioli, 2004; Marzocca, 2005; Marrone, 2010;
Milfa, 2011, Gonzalez et al. 2020), en el 100% de los
tratamientos realizados en nuestra investigacion se
procedi6é a la maceracion por 24 h. El presente trabajo
estudia el potencial tintéreo sobre fibra lana merino de
las plantas herbéaceas ruderales urbanas de la ciudad
de Comodoro Rivadavia, motivadas a explorar posibles
recursos vegetales tintéreos, de crecimiento rapido, facil
recoleccion y disponibles en grandes cantidades, dada
por capacidades bioldgicas de vida y colonizacién que
presentan estas especies (Arroyo, 2019). Prima el
propdsito de preservar las especies autéctonas y
endémicas del patrimonio natural patagénico como
poner a disposicion el conocimiento de una lista de
especies encontradas en nuestras areas de circulacion
cotidiana que poseen la capacidad de brindar una
amplia gama de colores y no se han dado a conocer
aun.

Argentina

II.  MATERIALES Y METODOS

a) Area de estudio

El trabajo se desarrollé en la cuidad de
Comodoro Rivadavia, ubicada en el extremo sureste de
la Provincia de Chubut. La ciudad de Comodoro
Rivadavia fue fundada el 23 de febrero de 1901, su
ubicacion cardinal es 45°52'00"S y 67°30'00"O, cuenta
con una poblacion total segun los datos oficiales de la
ciudad de 227.875 habitantes (Sitio web Oficial
www.comodoro.gov.ar) (Fig. 1). El petrdleo es su
principal actividad econdmica y sus yacimientos de
explotacion abastecen un importante porcentaje del
consumo nacional. El clima de la ciudad de Comodoro
Rivadavia se enmarca en el éarido patagénico, con
precipitaciones anuales normales escasas, el viento
predominante es del cuadrante oeste con una velocidad
media de 42 km/h con rafagas violentas y persistentes.
En lo que respecta a las precipitaciones son escasas
durante todo el afo, sobre todo en verano. Las
temperaturas son variantes, pero bien definidas en el
ano se aprecian inviernos frescos y lluviosos y un
verano seco Yy calido. La ciudad de Comodoro
Rivadavia tiene uno de los ejidos urbanos mas grandes
de la Patagonia donde se alternan lomas, depresiones,
canadones, accidentes costeros, cerros y lagunas. Las
zonas urbanas, incluyendo calles y rutas, suman 2.572
hectareas. El suelo de la ciudad esta condicionado por
las instalaciones petroleras y perforaciones, siendo la
misma el eje econdmico petrolero de la cuenca del
Golfo San Jorge.

Prov. del Chubut

{

7/’Comod0ro Rivadavia

Fig. 1: Mapa de Argentina y ubicacién de la ciudad dentro de la Prov. Del Chubut

Los sitios de recoleccion del MVT se
distribuyeron en distintas areas urbanas como veredas,
boulevares, parques y plazas descuidadas, sitios

baldios, banquinas de caminos sin pavimento vy
periurbanas, terrenos de cafadones y mesetas
circundantes a la ciudad.
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b) Recoleccion del MVT

Durante los anos 2018 y 2019, entre los meses
comprendidos en las estaciones primavera y verano se
realizaron las recolecciones del MVT. Se consideraron
las especies cosmopolitas de crecimiento espontaneo
en sitios urbanos como veredas, boulevares, espacios
abiertos, baldios, banquinas de caminos comunicantes
sin pavimento y peri urbanos como areas de terrazas y
terraplenes dejados por la actividad petrolera de los
canadones y mesetas circundantes a la ciudad. El MVT
que se empled consistid en planta completa o bien
ramas y hojas en el caso de especies con mayor
dificultad para su extraccion. Las especies recolectadas
se determinaron, se compararon con las del Herbario
Regional Patagonico y los nombres cientificos de cada
una fueron corroborados con la versidon on-line del
Catédlogo de las Plantas Vasculares del Cono Sur
(Zuloaga et al., 2017) y consultas de bibliografia
(Correa, 1998; Arce & Gonzalez, 2000; Forcone, 20009,
Quintana, 2015). Se recolectaron 300 gr. de MVT para
cada tipo de tratamiento, pre-mordentado, mordentado
directo y post-mordentado. (Marrone, 2010; Milia, 2011,
Gonzélez et al. 2020) Se realizd un registro fotografico
de cada especie en particular, aspecto general, flor y
fruto, los distintos procesos de la metodologia de
trabajo y las madejas de lana coloreadas.

Extraccion del colorante, tincion y ensayo de
distintas técnicas de fijjado Para todo el proceso de
preparacion del tinte y aplicacion de la tintura se
empled la siguiente receta madre: 300 gr de material
vegetal, 4 | agua, 20 gr alumbre, 100 gr lana merino, se
utilizé como modificadores de color 15 gr bicarbonato
de sodio y 5 gr sulfato de hierro. (Gonzélez et al. 2020,
Stamigioli, 2004; Marrone, 2010; Milia, 2011). En
conjunto con tres artesanas calificadas, se procedi6é a
tenir lana de oveja con el tinte obtenido de cada
especie siguiendo tres procesos diferentes: 1) pre-
mordentado, 2) mordentado directo y 2) post-
mordentado siguiendo lo propuesto por Cardon (2007),
Marrone (2010), Alban-Castillo et al. (2018), Portillo et al.
(2019), Gonzélez et al. (2020). Finalmente, se armé un
muestrario de colores de acuerdo a los procesos y sus
modificadores. Preparacién del material y obtencién del
tinte. Se procedio a limpiar el MVT de posibles detritos y
de restos de sustrato y se colocé en una olla de
aluminio grande de 10 | de capacidad con 4 | de agua
fria. A ese preparado se lo dejé macerando durante 24
horas, finalizando este tiempo se tiene la tintura lista
para usar.

Preparacion de la lana y tenido (Gonzalez et al. 2020)

1. Pre-mordentado: para preparar la fibra a tenir, se
remojé una madeja (de unos 100 gr) en un volumen
de agua suficiente como para cubrir la fibra 'y 20 gr
de alumbre. Se calenté el preparado hasta alcanzar
los 80°C observando mantener esa temperatura
durante unos 45°. Luego se retiré la olla del fuego,
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3. Post-mordentado:

se dejo enfriar y se escurrid la madeja. Una vez que
la lana dej6é de gotear, se colocé en el tinte y
nuevamente se llevd al fuego hasta alcanzar una
temperature de 80°C, manteniendo el calor durante
una hora.

2. Mordentado directo: al seguir esta técnica el

alumbre se coloco directamente en el tinte, el resto
de los pasos fueron iguales a los observados en el
pre-mordentado.

en esta técnica de tincion
agregamos al preparado el alumbre una vez que la
fiora de la madeja esta tefiida. A continuacion, se
emplearon dos modificadores de color, bicarbonato
de sodio y sulfato de hierro. Los mismos, se
utilizaron durante el proceso de tenido: a la mezcla
de tintura y lana se agregaron los 15 gr de
bicarbonato de sodio y se dejo reposar unos 457,
se retird la madeja del preparado, se agrego a la
tinta 5 gr de sulfato de hierro, se mezcld bien y se
volvié a incorporar la lana a la mezcla durante los
15" finales hasta cumplir el tiempo de 1 h Definicion
de color Siguiendo la metodologia detallada de
Alban-Castillo et al. (2018) y Gonzalez et al. (2020),
se definieron los colores mediante el uso de la tabla
de suelos “Soil-Color Charts” (Color, 2009). Cada
color responde a la notacion del sistema de Munsell
(Color, 2009), el cual contempla un cédigo de tres
partes: color, luminosidad y saturacion. Asi
definimos un color con la siguiente notacion:
Amarillo 2,5Y 7/8

II1I. RESULTADOS

Se recolecté MVT de 19 especies ruderales de
crecimiento anual en 4reas urbanas y peri urbanas de la
ciudad de Comodoro Rivadavia, comprendidas en 11
familias taxondémicas (Tabla 1). En la totalidad de
colores, de acuerdo a los diversos procesos, se obtuvo
la siguiente proporcion: 51% Amarillo, 30% marrén, 13%
oliva, 3% verde, 2% gris y 1% rosado. (Fig. 2).



Proporcion de Colores

® AMARILLO = GRIS ® MARRON = OLIVA ROSA = VERDE

Fig. 2. Proporcién de colores obtenidos en la totalidad de los procesos

Se destacan 14 especies con mayor saturacion  familia major representada es Chenopodiaceae con los
cromatica. Los colores con mayor saturacion se géneros  Chenopodium  album 'y  Dysphania
obtienen durante el proceso post-mordentado. La  ambrosioides.

Saturacion del color

Anthemis coluta
Atriplex semibaccata
Chenopodium album
Cichorium intybus
Convolvulus arvensis
Dysphania ambrosioides
Erodium cicutarium
Hirschfeldia incana
Lepidium draba

Malva dendromorpha

Marrubium vulgare

Medicago sativa
Pimpinella anisum
Plantago lanceolata
Polygonum aviculare
Rumex crispus

Salsola kali var. Kali
Sisymbrium austriacum

Taraxacum officinale

m pre dire = post

Fig. 3: Especies con mayor saturacién cromatica con valores 6y 8
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Los colores resultantes de cada proceso se
muestran en la Tabla 1.

Tratamiento con Alumbre

Del analisis de la saturacion del color en las
formulas cromaticas, toméandose rangos altos de 8 y 6
de saturacion, durante el proceso post-mordentado, se
puede visualizar que el 68,5 % de las especies tienen
buena respuesta a la capacidad tintérea. Las especies
en cuestion son las siguientes: Anthemis coluta,
Chenopodium album, Convolvulus arvensis, Dysphania
ambrosioides, Erodium cicutarium, Hirschfeldia incana,
Lepidium draba, Medicago sativa, Pimpinella anisum,

Polygonum  aviculare, Rumex crispus, Taraxacum
oficinale, Salsola kali var. kali y Sisymbriurm austriacum

En cuanto al predominio cromético, se puede
destacar que durante el proceso post-mordentado, el
color amarillo es dominante en un 58% de las especies
(Fig. 4). En el proceso pre-mordentado el color
predominante es el marron palido con un 32% de las
especies (Fig. 5) y en el proceso mordentado directo la
paleta de colores es mas reducida y limitada a los
siguientes colores: amarillo, amarillo palido, marrén
amarillento claro y marrén palido (Fig. 6)

Proceso Post mordentado

'”—l

s AMARILLO

5 AMARILLO ROJIZO

= AMARILLO OLIVA
MARRON AMARILLENTO

s AMARILLO PALIDO

® MARRON PALIDO

Fig. 4. Gréafico de predominio de colores en proceso post-mordentado

Proceso pre mordentado

® AMARILLO
= AMARILLO PALIDO
MARRON MUY PALIDO

® AMARILLO OLIVA
= MARRON AMARILLENTO CLARO

= MARRON PALIDO

Fig. 5. Gréfico de predominio de colores en proceso pre mordentado
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Proceso mordentado directo

= AMARILLO

= MARRON AMARILLENTO CLARO

= AMARLLO PALIDO
m MARRON PALIDO

Fig. 6. Gréafico de paleta de colores reducida

Tratamiento con modificador bicarbonato de
sodio (Tabla 1).

Se analizd la variabilidad en la saturacion
cromética comparando los colores con ambos
tratamientos. Podemos afirmar que el 58% de las
especies intensifica su saturaciéon con el uso del
modificador bicarbonato de sodio en el proceso
mordentado directo, en el proceso pre-mordentado han
variado un 37% de las especies, mientras que en el
proceso post-mordentado es casi nula su variabilidad,
representada por el 2 %. Las especies ruderales de
Dysphania ambrosioides, Chenopodium album 'y
Anthemis coluta, se manifiestan con homogeneidad en
el color al uso del modificador y presentan las
saturaciones mas elevadas de color. Se observan en la
figura 3 y se destacan con la referencia # en la tabla
N° 1, como especies con excelente potencial tintéreo.

Tratamiento con modificador sulfato de hierro
(Tabla 1)

El uso del modificador sulfato de hierro generd
una gama de colores muy amplia dentro de los
siguientes colores: amarillo oliva, marrén, marron muy
palido, marréon oliva claro, oliva, oliva- grisaceo, oliva
grisaceo oscuro, oliva-palido, verde griséaceo claro y
verde grisdceo oscuro.

En el proceso post-mordentado se obtienen los
tonos de méaxima saturacion, por lo tanto, se sugiere el
uso del modificador sulfato de hierro mediante dicho
proceso. En las figuras 7-15, se pueden observar los
colores de las especies sugeridas y destacadas en este
trabajo con potencial tintéreo obtenidos sobre fibra de
lana merino.

V. DiscusioN Y CONCLUSIONES

Del total de 171 resultados de los procesos de
tincion obtenidos, mediante el tratamiento del MVT de

19 especies que constituyen la diversidad floristica de
las hierbas ruderales de la ciudad de Comodoro
Rivadavia surge lo siguiente: Anthemis coluta L.
(Manzanilla cimarrona) es una especie destacada, en
nuestra experiencia el color que brinda es amarillo
intenso, utilizando las ramas y hojas sin mezclar con
otras especies. De acuerdo a Marzocca (2009), en
Santiago del Estero y Catamarca han logrado colores
semejantes empleando alumbre como mordiente.
Roquero & Coérdoba (1981), han trabajado con An-
themis tinctorea, en Espana obteniendo color amarillo
brillante de sus flores y si deseaban lograr color kaki
empleaban como modificador &cido acético. Cannon &
Cannon (2003) también trabajaron con A. tinctorea, y
registraron colores amarillos con alumbre semejantes a
los de A. coluta y modificaron con Cromo y Cobre
ampliando la gama cromética. Claramente el género es
prometedor por sus cualidades tintéreas. Medicago
sativa L. (Alfalfa) en nuestra investigacion ha expresado
mayor intensidad de color mediante el proceso
mordentado directo y la tonalidad es amarillo. Es
importante saber que el empleo de esta especie no
requiere pre-mordentado afirma Marzocca, A. (2009) su
utilizacion en tintes naturales, es coincidente con
nuestros resultados. Otra especie con potencialidad es
Erodium cicutarium (Alfilerillo), si bien no tiene maxima
saturacion, alcanza una intensidad considerable
durante el proceso mordentado directo. Marzocca, A.
(2009) afirma su utilizacion en tintes naturales
coloreando de amarillo. Marrubium vulgare L. (Malva
rubia) si bien no se destacd en nuestra investigacion, la
cual brindé marrén pélido durante los tres procesos de
mordentado, es nombrada por Marzocca (2009) donde
afirma el potencial tintéreo de sus flores y también los
tallos. En el caso de Rumex crispus L. (Lengua de
vaca), los colores méas destacados fueron en
mordentado directo y post y los colores fueron
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amarillos. Segun Dominguez y colaboradores las raices
contienen tanino y un colorante amarillo. Martinez
Crovetto, los cazadores recolectores de Chubut usaban
las raices y tefifan lanas de ese color. Lo expresa en su
libro Marzocca (2009). Burgess (2011) también empled
esta especie, pero a diferencia de nuestra experiencia y
la expresada por Martinez Crovetto, utilizé la raiz para
dar color rosa suave. En Colombia, esta especie es
citada para obtener colores amarillos, usaron las hojas
y no emplearon mordientes Corradine Mora (2014).
Dean (1999), trabajdé con esta especie y obtuvo una
amplia paleta de colores, de las hojas logro tonos de
amarillos y verdes mientras que de las hojas obtuvo una
gama de marrones y rojizos. Polygonum aviculare L.
(Sanguinaria), segun Marzocca (2009) las hojas de esta
hierba brindan una sustancia colorante azul utilizada en
China para tefir seda. En nuestra experiencia, es una
de las especies destacadas por la intensidad de su
saturacion amarilla. Chenopodium album L. (Quinoa),
especie que en procesos de mordentado directo y pre
mordentado han brindado amarillo intenso, sin
embargo, Marzocca (2009) afirma que las hojas se
usaban en Hungria para tefir los cueros de color rojo.
Dysphania ambrosioides (L) Mosyakin & Clemants
(Paico), segun publica Marzocca (2009), que el
professor Ortiz Garmendia afirma que Reszczuski
realizd ensayos con partes aéreas obteniendo tintes
amarillo canario en seda y amarillo liméon en hilo y
algodon, mostaza en lana, tonos que se tornaban mas
vivas con el uso de amoniaco enfrio. En nuestra
experiencia el amarillo que brindd es muy intenso, es la
especie que mantuvo la misma saturacion durante los
tres procesos y que bajo la aplicacion del modificador
de color también mantuvo su saturacion. Taraxacum
officinale F.H. Wigg. (Diente de Ledn), esta especie fue
trabajada por Dean (1999) y realiz6 tintes con las flores
Unicamente y también otro tinte son las flores y hojas,
los tonos fueron muy similares en la gama de amarillos
y verdes con el uso de modificadores. Nuestros
resultados en base a flores y hojas, muestran que la
saturacion del color es intensa en proceso
post-mordentado y con el modificador sulfato de hierro
obtenemos verde grisaceo oscuro, gris oliva claro y
oliva-grisaceo se acuerdo a los tres tratamientos. Las
especies destacadas con mayor potencial tintéreo de
Convolvulus arvensis, Hirschfeldia incana, Lepidium
draba, Pimpinella anisum, Salsola kali var. kali y
Sisymbrium austriacum, que fueron estudiadas en este
trabajo, no han sido nombradas en la bibliografia
consultada como usadas para tal fin. Consideramos
que este aporte al conocimiento es innovador y amplia
el abanico de especies prometedoras. Lo expuesto
anteriormente, determina que en la diversidad floristica
ruderal urbana de Comodoro Rivadavia se encuentran
presentes recursos muy valiosos, disponibles en gran
cantidad para su utilizacion en actividades artesanales
tintoreras. Ello permite el desarrollo de
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emprendimientos tintoreros, mediante el uso de
recursos sustentables, de excelentes cualidades, sin
intervenir con la diversidad autéctona de la region
patagoénica, conservando y protegiendo el patrimonio
floristico natural.

Contribucién de los autores

SG realizé la direccion general del proyecto,
planificacion y sistematizacion de los procesos. Todos
los autores participaron en la recoleccion del MVT,
lecturas bibliograficas sobre experiencias previas. MS
realizé los procesos mediante el tratamiento pre-
mordentado. LC realizé los procesos mediante el
tratamiento  mordentado directo. AC realizd los
procesos mediante el tratamiento post-mordentado.
Todos los autores participaron en la confeccion de
muestrarios y definicion de colores con el uso de las
tablas Munsell. SG realizd la determinacion especifica
del MVT, confeccion de las tablas, analisis de
resultados, preparacion de figuras y graficos, toma
fotogréfica testimonial de los procesos, de las especies
en campo y de las lanas tenidas. Todos los autores
participaron en la interpretacion de resultados y SG
realizé la redaccion integral del manuscrito.
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Knowledge and Attitude of Farmers of Small-
Scale Dairy Farming at Dhaka, Bangladesh

Arifur Rahman %, Mahabbat Ali °, Md. Uzzal Hossain °, Mustasim Famous ©, Md. Ahsan Habib *
& Sabuj Kanti Nath *

Abstract- The major purpose of this research study was to
determine dairy farmer’s knowledge and attitude towards dairy
farms and also to explore the relationships between each of 12
selected characteristics of the dairy farmers and their
knowledge and attitude towards dairy farming. The study was
conducted in 5 Thana's under Dhaka district. The populations
of dairy farmers in five Thana's were 182 and sample size was
58 (random sampling method used). An interview schedule
was used for data collection. The data were collected during 5
May to 5 August 2019. Scales were developed in order to
measure the variables. Majority of the farmers (36.2%) had
medium knowledge and 34.5% farmers had low and 29.3%
had high knowledge on dairy farming. Regarding attitude, the
study showed that about 50% of the respondents had high
favorable attitude, 43.1% of the respondents had unfavorable
attitude and 6.9% of the respondents had Neutral attitude
towards dairy farming. Age, level of education, annual income,
Organizational participation, training received, extension
media contact, Cosmopolitans, herd size and Annual recurring
expenditure of the dairy farmers had significant positive
relationship and problem faced by dairy farmer had negative
significant relationship with their knowledge on dairy farming,
while land holding and milk production had no significant
relationship with their knowledge on dairy farming. The
findings of the study revealed that vast majority of the farmers
(70.7%) had low to medium knowledge on dairy farming.
Attitude of the farmers is not up to mark. A proportion of 50
percent of the farmers had high favorable attitude towards
various aspects of dairy farming.

Keywords. knowledge, attitude, sample size, variables.

[. INTRODUCTION

n Bangladesh, livestock is one of the most potential
sub-sectors  of agriculture  which plays an
indispensable role in promoting human health and
national economy of the country. Based on the dairy
cattle population, Bangladesh has secured 15th position
among the top dairy cattle populated countries in the
world (FAO, 2012). Dairy sector provides to nearly the
triple benefits of nutritive food, supplementary income
and productive labor to farm families (Singh R.V 2002).
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Livestock production systems in our country have been
mostly primitive and unorganized. Over 70% of the milk
produced in our country is by landless small and
marginal farmers who own one or two animals. Dairying
definitely  offers itself as a prospective farm
diversification means with immense commercial
potential (Balaraman, 2004). It can be easily assumed
that with the increase in the adoption of improved dairy
practices the per capita availability of milk will increase.
This undoubtedly requires change the attitude of
farmers towards adopting improved dairy practices to
get maximum profit. It is also required to speed of
knowledge dissemination and adoption by dairy
entrepreneurs (A.K. Singh, 2000).large attitude of dairy
farmer forms and essential end for the better
implementation and success of dairy development
programme. Keeping this in view an attempt was made
to ascertain the level of attitude 'of farmers towards
improved dairy practices (Suresh, 2004). It is as above
context; study was planned to investigate the exiting
level of knowledge and attitude of dairy farmers towards
improved of dairy practices of these milk producers will
help to planner and dairy development agencies which
can make positive effort in the development of dairy
enterprise. The present study was, therefore, designed
to know the socio-economic and psychological
attributes of the selected dairy farmers. and to
determine the level of knowledge towards improved
dairy practices of selected dairy farmers.

II.  MATERIALS AND METHODS

The research was led at Mohammadpur,
keraniganj, Jatrabari, Mirpur & Savar Thana under
Dhaka district. These Thana's were purposively
selected. This was because Dairy farmers more in this
area than other area. Sample of The dairy farmers under
selected five Thana’s were considered as the population
of the study. The total sample size stood at 58.
Moreover, a reserved list of 7 dairy farmers was
prepared for use when the dairy farmers under sample
were not available during data collection. The dairy
farmers under selected five Thana’s were considered as
the population of the study. A list of dairy farmers who
are currently producing milk was prepared with the help
of Department of livestock services and its field staffs.
The number of dairy farmers of the selected five Thana's
was 182 which constituted the population of the study.
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About 30 percent of the population was selected
proportionally from the selected Thana's as the sample
by following random sampling method. Thus, the total
sample size stood at 58. Moreover, a reserved list of 7
dairy farmers was prepared for use when the dairy
farmers under sample were not available during data
collection.

For the purpose of data collection, a semi-
structured interview schedule was used. It was prepared
keeping the objectives of the study in mind. The
interview schedule contained both open and closed
form questions. Direct and simple questions and
statements were included in the schedule to collect data
on the selected dependent and independent variables.
Data were collected through personal interviewing by
the researcher herself through face to face interview.
The study was purposively conducted in the Dhaka
district of Bangladesh. Before starting collection of data,
the researchers met with department of livestock
services (DLS) in order to explain the objectives of the
study and requested them to provide necessary help
and co- operation in collection of data. As a result, there
was no problem to collect data. The researcher made all
possible efforts to establish rapport with the
respondents so that they could feel comfortable to the
questions which contained in the schedule. All possible
efforts were made to explain the purpose of the study to
the respondents and their answers were recorded
sincerely. Collection of data took 90 days from 5 May to
5 August 2019.

The different characteristics of the dairy farmers
might have impact on their knowledge and attitude
towards dairy farm practices. These characteristics were
like age, education, land holding, annual income,
Organizational  participation,  Training  received,
Extension contact, Cosmopoliteness, Herd size, Annual
recurring expenditure, Milk production, problem faced
for dairy farming were the main center of the study.
Measurement of all the factors of the dairy farmers and

their knowledge and attitude towards dairy farming are
discussed in the following sub sections:

a) Age

It refers to the chronological age of the
respondents (in years) rounded to the nearest whole
number at the time of interview. It was ascertained by
direct questioning and a unit score was given to each
year. Age of a respondent was measured in terms of
years from birth to the time of interview which was found
on the basis of response (Adnan, 2016).

b) Statistical Analysis

The data were analyzed in accordance with the
objectives of the study. Qualitative data were converted
into quantitative data by means of suitable scoring
technique wherever necessary. The statistical measures
such as range, means, standard deviation, number and
percentage distribution were used to describe the
variables.  Initially, Pearson’s  Product Moment
Coefficient of Correlation (r) was used in order to explore
the relationships between the concerned variables. One
percent (0.01) level of probability and five percent (0.05)
level of probability were the basis for rejecting any null
hypothesis throughout the study. The SPSS computer
package was used to perform all these process

[11. RESULTS AND DISCUSSION

The purpose of this section is to explore the
relationships of the selected characteristics of the dairy
farmers with their knowledge on dairy farming.
Pearson’s Product Moment co-efficient of correlation (r)
was used to test a null hypothesis concerning the
relation between any two variables. Five percent (0.05)
and one percent (0.0l) level of probability was used as
the basis for rejection of a null hypothesis. Results of the
test of co-efficient of correlation between each of the
selected characteristics of the farmers and their
knowledge on farming are shown in table 4.16.

Table 1: The Pearson’s correlation showing relationship between dependent (Knowledge of the farmers towards
Dairy farm) and independent variables

Value of Co- C
o Table Value Significant at
efficient 56 df
Dependent Variable Independent Variable Correlation
0.05% 0.01%
level level
Age .309*
Education .683**
Land holding -.057
Annual Income 535**
F?%Wledgf gf dthe Organizational B87**
armers —towards — cairy Participation
farming
Training received 814** 0218 0.335
Extension Media Contact .898** ' '
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Cosmopoliteness

523**

Herd Size

.530**

Annual Recurring
Expenditure

539**

Milk Production

77

Problem Faced for Dairy

farm

-.299*

* Significant at 0.05level ,** Significant at 0.01 level

a) Relation between age and knowledge of the farmers
towards dairy farming

Computed value of the co-efficient of correlation
between age of the farmers and their knowledge on
dairy farm was found to be .309 (table 1). The findings
indicated that the age of the dairy farmers was
insignificant. So, there is no relationship of age of the
farmers with their knowledge on dairy farming. Roy
(2006) found that age of the farmer had no significant
relationship with their knowledge on dairy farming.
Similar result was observed by Anu (2016), Monalesa
(2014), Khan (2005), Islam (2005) and Rahman (2004) in
their respective studies.

b) Relation between education level and knowledge of
the farmers towards dairy farming

Computed value of the co-efficient of correlation
between education level of the farmers and their
knowledge on dairy farming was found to be 0.683**
(table 1). Based on the above findings, it can be
concluded that education of the dairy farmers was
positively significant. So, there is a positive relationship
of education of the farmers with their knowledge on
dairy farming. Similar result was observed by Rahman
(2015) and Monalesa (2014) in their respective studies.

c) Relation between land holding and knowledge of the
farmers towards dairy farming

Computed value of the co-efficient of correlation
between farm size of the farmers and their knowledge
on dairy farming was .057 (table 1). Based on the above
findings, it can be concluded that of the dairy farmers
was negatively insignificant. So, there is no relationship
of land holding of the farmers with their knowledge on
dairy farming. Similar result was observed by Monalesa
(2014) & Chowdhury (2014) in their respective studies.

d) Relation between annual income and knowledge of
the farmers towards dairy farming

Computed value of the co-efficient of correlation
between annual income of the farmers and their
knowledge on dairy farming was 535** (table 1). The
findings indicated that the annual income of the dairy
farmers was positively significant. So, there is positive
relationship of annual income of the farmers with their
knowledge towards dairy farming. Similar result was
observed by Rabby (2014) & Amin (2006) in their
respective studies.

e) Relation between organizational participation and
knowledge of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between organization participation of the farmers and
their knowledge on dairy farming was 0.687** (table 1).
The findings indicated that the organization participation
of the dairy farmers was significant. So, there is positive
relationship of organizational participation of the farmers
with their knowledge on dairy farming.

) Relation between Training received and knowledge
of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between Training received of the farmers and their
knowledge on dairy farming was found to be 0.814**
(table 1). The findings indicated that the Training
received of the dairy farmers was significant. So, there is
positive relationship of organization participation of the
farmers with their knowledge on dairy farming.

g) Relation between extension media contact and
knowledge of the farmers towards dairy farming
Computed value of the co-efficient of correlation
between extension media contact of the farmers and
their knowledge on dairy farming was found to be
0.898** (table 1). The findings indicated that the
extension media contact of the dairy farmers was
positively significant. So, there is positive relationship of
extension media contact of the farmers with their
knowledge on dairy farming. Similar result was observed
by Anu (2016), Rahman (2015), Monalesa (2014) and
Chowdhury (2014) in their respective studies.

h) Relation between cosmopoliteness and knowledge
of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between cosmopoliteness of the farmers and their
knowledge on dairy farming was found to be 0.523**
(table 1). The findings indicated that the
cosmopoliteness of the dairy farmers was significant.
So, there is positive relationship of cosmopoliteness of
the farmers with their knowledge on dairy farming.

i) Relation between Herd size and knowledge of the
farmers towards dairy farming
Computed value of the co-efficient of correlation
between herd size of the farmers and their knowledge
on dairy farming was found to be 0.530** (table 1).
Based on the above findings, it can be concluded that
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herd size of the dairy farmers was positively significant.
So, there is a positive relationship of herd size of the
farmers with their knowledge on dairy farming. Similar
result was observed by Monalesa (2014) & Chowdhury
(2014) in their respective studies.

J)  Relation between Annual recurring expenditure and
knowledge of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between Annual recurring expenditure of the farmers
and their knowledge on dairy farming was found to be
0.539** (table 1). The findings indicated that the Annual
recurring expenditure of the dairy farmers was
significant. So, there is positive relationship of Annual
recurring expenditure of the farmers with their
knowledge on dairy farming.

k) Relation between Milk production and knowledge of
the farmers towards dairy farming

Computed value of the co-efficient of correlation
between Milk production of the farmers and their
knowledge on dairy farming was found to be 0.177
(table 1). The findings indicated that the Milk production
of the dairy farmers was insignificant. So, there is no
relationship of Milk production of the farmers with their
knowledge on dairy farming.

) Relation between problems faced for dairy farming
and knowledge of the farmers towards dairy farming
Computed value of the co-efficient of correlation
problem faced for dairy farming of the farmers and their
knowledge on dairy farming was found to be -
0.299*(table 1).The findings indicated that problem

faced for dairy farming of the dairy farmers was
negatively significant. So, there is negative relationship
of problem faced for dairy farming of the farmers with
their knowledge on dairy farming. Similar result was
observed by Rahman (2015) and Monalesa (2014) in
their respective studies.

m) Relationship between the selected characteristics of
the respondents and their attitude towards dairy
farming

To examine the relationship of the nine selected
characteristics of the respondents with their attitude
towards dairy farming was the purpose of this section.
The twelve selected characteristics were: age,
education, land holding, annual income, Organizational
participation, Training received, Extension contact,
Cosmopoliteness, Herd size, Annual recurring
expenditure, Milk production, and problem faced for
dairy farming. These nine selected characteristics were
the independent variables while attitude towards
tobacco cultivation was the dependent variable of this
study.

Pearsons product moment correlation co-
efficient (r) has been used to explore the relationships
between the selected characteristics of the respondents
with their attitude towards dairy farming. Five percent
(0.05%) and one percent (0.0l %) level of probability was
used as the basis for rejection of a null hypothesis.
Results of the test of co-efficient of correlation between
each of the selected characteristics of the farmers and
their attitude towards dairy farming are shown in table
4.17.

Table 2: The Pearson’s correlation showing relationship between dependent (attitude towards dairy farming) and
independent variable

Value of Co- Table Value
Dependent Variable Independent Variable efficient Significant at 56 df
Correlation 0.05% 0.01%
Age .328*
Education .545**
Land holding -.065
Annual Income .639**
Attitude towards dairy farming Organizational 700%*
Participation
Training received 702%*
Extension Media .802**
Contact
Cosmopoliteness 493** 0.218 0.335
Herd Size A64**
Annual Recurring .523**
Expenditure
Milk Production 124
Problem Faced for -.222

Dairy farm

* Significant at 0.05level, ** Significant at 0.01 level
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n) Relation between age and attitude of the farmers
towards dairy farming

Computed value of the co-efficient of correlation
between age of the farmers and their attitude towards
dairy farming was found to be .328* (table 2). The
findings indicated that the age of the dairy farmers was
significant. So, there is positive relationship of age of the
farmers with their attitude towards dairy farming. Similar
result was observed by Monalesa (2014) and Amin
(2006) in their respective studies.

0) Relation between education and attitude of the
farmers towards dairy farming

Computed value of the co-efficient of correlation
between education of the farmers and their attitude
towards dairy farming was found to be 0.545** (table 2).
The findings indicated that the education of the dairy
farmers was positively significant. So, there is positive
relationship of education of the farmers with their
attitude towards dairy farming. Similar result was
observed by Rahman (2015) in his study.

p) Relation between land holding and attitude of the
farmers towards dairy farming

Computed value of the co-efficient of correlation
between farm size of the farmers and their attitude
towards dairy farming was found to be -.065 (table 3).
The findings indicated that the farm size of the dairy
farmers was negatively significant. So, there is no
relationship of land size of the farmers with their attitude
towards dairy farming. Similar result was observed by
Monalesa (2014), Rabby (2014) and Amin (2006) in their
respective studies.

q) Relation between annual income and attitude of the
farmers towards dairy farming

Computed value of the co-efficient of correlation
between annual income of the farmers and their attitude
towards dairy farming was found to be .639** (table 2).
The findings indicated that the annual income of the
dairy farmers was positively significant. So, there is
positive relationship of annual income of the farmers
with their attitude towards dairy farming. Similar result
was observed by Rabby (2014) & Amin (2006) in their
respective studies.

r) Relation between organizational participation and
attitude of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between organization participation of the farmers and
their attitude on dairy farming was found to be 0.700**
(table 2). The findings indicated that the organization
participation of the dairy farmers was significant. So,
there is positive relationship of organization participation
of the farmers with their attitude on dairy farming.

s) Relation between Training received and attitude of
the farmers towards dairy farming

Computed value of the co-efficient of correlation

between organization participation of the farmers and

their attitude on dairy farming was found to be 0.702**
(table 2). The findings indicated that the organization
participation of the dairy farmers was significant. So,
there is positive relationship of organization participation
of the farmers with their attitude on dairy farming.

t) Relation between extension media contact and
attitude of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between extension media contact of the farmers and
their attitude on dairy farming was found to be 0.802**
(table 2). The findings indicated that the extension
media contact of the dairy farmers was positively
significant. So, there is positive relationship of extension
media contact of the farmers with their attitude on dairy
farming. Similar result was observed by Anu (2016),
Rahman (2015), Monalesa (2014) and Chowdhury
(2014) in their respective studies.

u) Relation between cosmopoliteness and attitude of
the farmers towards dairy farming

Computed value of the co-efficient of correlation
between cosmopoliteness of the farmers and their
attitude on dairy farming was found to be 0.493** (table
2). The findings indicated that the cosmopoliteness of
the dairy farmers was significant. So, there is positive
relationship of cosmopoliteness of the farmers with their
attitude on dairy farming.

v) Relation between Herd size and attitude of the
farmers towards dairy farming

Computed value of the co-efficient of correlation
between farm size of the farmers and their attitude on
dairy farming was found to be 0.464** (table 2). Based
on the above findings, it can be concluded that farm
size of the dairy farmers was positively significant. So,
there is a positive relationship of herd size of the farmers
with their attitude on dairy farming. Similar result was
observed by Monalesa (2014) & Chowdhury (2014) in
their respective studies.

w) Relation between Annual recurring expenditure and
attitude of the farmers towards dairy farming

Computed value of the co-efficient of correlation
between Annual recurring expenditure of the farmers
and their attitude on dairy farming was found to be
0.523* (table 2). The findings indicated that the Annual
recurring expenditure of the dairy farmers was
significant. So, there is positive relationship of Annual
recurring expenditure of the farmers with their attitude on
dairy farming.

x)  Relation between Milk production and attitude of the
farmers towards dairy farming
Computed value of the co-efficient of correlation
between Milk production of the farmers and their attitude
on dairy farming was found to be 0.124 (table 2). The
findings indicated that the Milk production of the dairy
farmers was insignificant. So, there is no relationship of
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Milk production of the farmers with their attitude on dairy
farming.

y) Relation between problems faced for dairy farming
and attitude of the farmers towards dairy farming

Computed value of the co-efficient of correlation
problem faced for dairy farming of the farmers and their
attitude on dairy farming was 0.222 (table 2). The
findings indicated that problem faced for dairy farming
of the dairy farmers was negatively significant. So, there
is negative relationship of problem faced for dairy
farming of the farmers with their attitude on dairy
farming. Similar result was observed by Rahman (2015)
and Monalesa (2014) in their respective studies.

V.

Knowledge of the farmers had significant
positive relationship with their education, annual income,
organization participation, training received,
cosmopoliteness, herd size, annual recurring
expenditure. While knowledge of the farmers had
negatively significant with their dairy farming problem.
Therefore, it may be concluded that it would be a wishful
thinking to improve the overall situation of knowledge by
taking care of the factors related to the increase of
knowledge among the farmers.

CONCLUSION
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On-Farm Hormonal Oestrus sSynchronization
and Mass Insemination Technique of Dairy
Cattle in Sidama, Ethiopia

Debir Legesse Belay * & Sandip Banerjee °

Abstract- This study aimed to evaluate the efficiency of oestrus
synchronization and mass insemination under the action
research and development intervention. For the evaluation, a
total of 126 and 883 dairy cattle were taken under action
research and development intervention, respectively. The
result of estrus response (90%) in action research was
somewhat higher than the result obtained from development
intervention (87.2%). The number of Al services per conception
in action research was (1.75) lower than the development
interventions (2.36). The result of conception was higher
(68.4%) under action research than the development
intervention (42.2%). The result further revealed that both in
action research and development intervention conception
significantly (P<0.05) affected by genotypes. Conception was
higher in the 2nd parity both in action research and
development intervention. The BCS was higher (P<0.05)
among the cattle with a higher conception rate. Conception
also significantly varied across cows’ age, with higher values
observed among those aged between 5 to 7 vyears.
Conception rate was a significant (P<0.05) difference among
the time of insemination, with higher results observed between
10 to 15 hours after the onset of estrus. Results from action
research and development intervention indicated a possibility
to improve the conception rate by 16.2%. Therefore,
appropriate animal selection, semen quality, and the time of
insemination need to be considered for a successful estrous
synchronization and Al program.

Keywords: action research, synchronization, ai, dairy
cattle, conception rate, sidama.

l. INTRODUCTION

rtificial insemination (Al) is a proven bio-
Atechnique, used globally to improve the genetic

makeup and efficiency of  reproduction
performance in cattle (Noakes, 2009). However, the Al
service in Ethiopia was not successful in improving the
reproductive  performance of the dairy industry
(Sinishaw, 2005). Due to poor heat detection, the timing
of insemination, embryonic mortalities, inadequate
infrastructure and poor management system the
efficiency of the Al service in Ethiopia is one of the
lowest among the developing countries (Shiferaw et
al., 2003). According to Haileyesus (2006), the average
number of services per conception (NSPC) among local
and crossbreed cows was 2.54 and 2.38, respectively.

Author a: South Agricultural Research Institute, Hawassa Agricultural
Research Center, Hawassa, Ethiopia. e-mail: debirlegese@gmail.com
Author o: Hawassa University, College of Agriculture, Hawassa, Ethiopia.

One of the ways to overcome the challenges of
low conception rates and less efficient Al service is by
using hormones for estrous synchronization, thus
facilitating the practical use of artificial insemination, and
this can positively influence the productive, and
reproductive efficiency of dairy cattle (Murugavel et
al., 2010). The use of reproductive hormones can help in
the planning of Al in a way that coincides with planned
parturitions in a specific period. Thus to synchronize the
estrus cycle of catlle, PGF2a or its analog is a
commonly used hormone, the functionality of which
depends on the presence of at least a functional corpus
leuteum (CL) in the diestrus stage of the estrous cycle (7
to 17 days of the «cycle) (Cordova-lzquierdo et
al., 2009).

To overcome such constraints, estrus
synchronization combining with artificial insemination
(Al) was introduced as a tool to improve the
reproductive performance of cattle (Cordovaet al.,
2009). To this effect, the benefit of using such a
technological option is an approach to improve
desirable animal genetic materials. Therefore to boost
the dairy industries and to alleviate the problems of the
aforementioned gaps, evaluation of the effect of
Prostaglandin on estrus synchronization of dairy cattle
under small holders’ conditions is indispensable.
Therefore, the objectives of the study were to evaluate
the success associated with estrus synchronization and
mass insemination at development intervention, re-
evaluating the technology through action research, and
draw recommendations for the sustainable application
of this technology in the study area.

[I.  MATERIALS AND METHODS

a) Description of the Study Areas

The study was conducted at Arbegona and
Bensa districts of Sidama zone, Southern Region.
Geographically, Sidama zone is situated between the
coordinates of 5045' and 6045' N latitude and 38039
and 38029' E longitude with altitude ranging from 1100
to 3500 m asl. The rainfall pattern of the zone is a
bimodal type with a small rainfall amount during
February to April followed by the main rainy season from
July to September. It has diverse agroecology classified
as highlands, midlands, and semi-dry lowlands covering
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30%, 60%, and 10%, respectively. The farming system of
the zone is characterized as a mixed type of crop and
livestock farming and endowed with different livestock
resources such as cattle, sheep and goats, equines,
and poultry.

b) Evaluation  of  Synchronization —and  Mass
Insemination in Development Intervention

The performance of the Oestrus synchronization
and mass Al program assessed using secondary data
from the respective Agricultural Office of Bensa and
Arbegona districts. A total of 883 dairy cattle data
included in the study. For this evaluation, oestrus
response, conception rate, and number of services per
conception are taken as dependent variables. Likewise,
the independent variables were genotype, parity zero to
multiparas, BCS (1 to 9 scale) following Nicholson
(1986), age of animals, insemination time, and bull
semen. For comparing of action research conducted by
Irrigation Value Chains for Ethiopian Smallholders
(LIVES) projects of International Livestock Research
Institute (ILRI) project and development interventions
carried out by each district of BoA compared with
results from action research activities conducted in the
same area.

c) Evaluation of Estrous Synchronization and Mass Al in
Action Research

In the experiment, A total of 126 cows selected
from Bensa district based on the presence of receptive
corpus luteum and absence of pregnancy upon rectal
palpation, parity (1% to 5" level), in good health status,
and BSC (1 to 9 scale) following Nicholson (1986), and
treated with a single injection of PGF2a (5 ml Lutalyse™)
hormone. At the end of the study period, hormone
response after injection of PGF2a, conception rate (CR),
and the number of services per conception determined
(NSPC) as dependent variables. The independent
variables/factors were genotype, BCS, age of cows,
parity of cows, time of Al, and bull itself.

d) Heat Detection and Insemination Procedure

Before the commencement, farmers were
trained about how to detect estrus/heat in their breeding
females. The cows were inseminated according to AM/
PM method as suggested by Peter (2004). One well-
experienced and trained inseminator was assigned for
insemination to avoid any ambiguity of differences
arising due to the efficiency of the inseminators. The
inseminator through rectal palpation assessed the stage
of estrus when the animals were brought to the Al
center. The cows inseminated after they showed signs
of standing estrus (heat) that ranged between 24 to 120
hours post-PGF2a administration with frozen semen
(100%) of Holstein Friesian bulls.

e) Data Analysis
The efficiency of estrus synchronization and the
association between CR, number of service per
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conceptions, and determining factors such as location,
BCS, parity, breed, age, time of insemination, and bull
IDs were analyzed using the chi-square test. The
variation between groups was considered significant
when the P-value was less than 0.05. CR and NSPC
compute according to the method suggested by
(Sharifuzzaman et al., 2015).

Total No.cows service
NSPC =

Total No.cows conceived

CR- Number ofcows/ heifers pregnant

- : _ *100
Number ofcows/ hefer sinse min ated

[11. RESULTS AND DISCUSSION

a) Performance of QOestrus Synchronization and Mass
Insemination

The rate of oestrous response to hormone
treatment, measured as the percentage of females that
showed oestrus out of the total treated animals under
regular development intervention by the responsive BoA,
was comparable to the result obtained in action
research activity. The rate of Oestrus response in action
research and development intervention presented in
Table1. The result of response rate in action research
was 90%, somewhat higher than with that of
development intervention (87.2%), still, it was lower than
those reported by Azage et al. (2012) (97.7%) in Dale
district and Tewodros et al.(2015) (98.9%) in Fogera
district. The rate of estrus response of action research
and development intervention was slightly similar to
Adebabay et al. (2013) (89.3%) in Bahir Dar milk shed,
however, it was higher than from the reported of Bekana
(2005) 82%. The differences in estrus response among
the studies attributed to body condition score, age of
the animals, breeding season, no-cyclic animals, and
disease (Tewodros et al., 2015).

In the current study, interval to oestrus response
after PGF2a in action research was shown slightly
longer than that of regular development intervention
(Table 1).The present finding was higher than those
reported by Hamid (2012) 57.9 hrs in Siltie, and
Adebebay et al. (2013) 51 and 50 hrs in Bahirdar;
however it was lower than those reported by the report
of Azage et al. (2012) 13 to 154 hours in Hawassa-Dilla
milkshed, and Million et al. (2011) 70.67 hours for Boran
cattle. This longer or shorter estrus response interval
most likely due to poorly developed ovaries and early
stages of CL during the administration of PGF2a.

b) Conception Rate and Number of Service per
Conception

As shown in Table 1, there was an enormous

variation between conceptions under action research

(57.45%) and development intervention (42.2%) of the

current study districts. However, the conception rate



both in action research and development intervention
was better than that reported by Adebabay et al. (2013)
13.3 % in Bahir Dar and Desalegn (2008) 27% in
Ethiopia. In contrast, the rate of conception was lower
with the preliminary results of mass synchronization in
SNNPR (62.2%) and Tigray (62%) reported by (Azage,

2012).
The average NSPC in action research was lower

than that of development intervention (Table 1). The

number of service per conception result under action
research was lower than those reported by Hyleyesus
(2006) for the local (2.54) and crossbreed (2.38) cattle,
but it was higher than what was described by (Menal et
al., 2011; Nibret, 2012) 1.25 and 1.3, respectively, but it
was in line with the report (1.75) of Sharifuzzaman et al.
(2015). Negussie (1992) also indicated that high NSPC
is associated with poor semen quality, semen handling,
and insemination practices.

Table 1. Oestrous response, oestrus interval,conception rate and number of service per conception

Oestrus response

Oestrus interval

Variabl No. cow R (9 NSP
ariables 0. COWS (%) (hrs.) CR (%) SPC
Development intervention 883 87.2 62.1+2 42.2 2.36
Action research 126 90 61.1x1.2 58.4 1.75

Factors affecting the performance of Conception rate

a) Effect of Genotype

In  development intervention, the rate of
conception (CR) was a significant difference (P=<0.05)
among the genotypes, but, in action research, there was
no significant difference among the local and crossbred
cattle. Irrespective of the studies, the conception rate of
crossbred is higher than the local cattle. The lower
conception rate among the native cattle attributed to the
silent heat observed in zebu cattle (Azage et al., 1989).
The difference among the reports might be the time of
insemination, heat detection efficiency, breeding
season, proper semen handling, and intrinsic factors of
the cow itself. Similar studies made by Mollal (2011) and
Shikder (2011) in his report CR depends mainly on skills
of the inseminator, accurate estrus detection, quality
and quantity of spermatozoa in semen, proper semen
thawing procedure, and placement of semen in the
uterus.

b) Effect of Parity and Age

The results of conception in development
intervention did not differ (P>0.05) among the parties,
but significant (P<0.05) variation observe in action
research (Table 2). The performance of conception was
higher among the cows aged between 5 to 7 years; this
roughly corresponds to the second and third parity of
the cows and decreases as the parity number
increased. The finding of the results was in line with
several other studies that reported that the conception
was better among the cows at the second parity (Miah
et al, 2004; Khan et al, 2008; Bhattacharyya et al.,
2009). The present result showed that as animals' age
increases, the CR shows a negative trend, this may be
associated with lactation stress, and also that the older
cows tend to gain weight, thereby reducing the chances
of fertility. Irrespective of all the above conditions about
poor CR among the older ages in cows align with the
studies by Gebregziabher (2005), it indicated that
reduction in the probability of conception with increased
age of the cow attributed to the exposure of the cows to

different reproductive diseases, older cows and post-
partum anoestrus.

c) Effect of Body Condition Scores

Conception rates both in action research and
development intervention were significantly <P0.01)
affected by the BCS (Table 2). A similar study by
Grimard et al. (2003) indicates that the effectiveness of
the Al depends on the BCS of the cows. Shamsuddin et
al. (2001)and Emebet (2007) also stated that animals
with optimum body conditions at insemination had
better fertility than those with poor or higher BCS. The
variation can be non-genetic factors viz. availability of
feed source, season, and year besides assessing the
optimal body condition for a particular breed. Studies by
Bo et al. (2003) and Hossain (2013) indicated that sub-
optimal BCS could be a fallout of poor nutritional status
that is often observed among the cattle grazing on
degraded pastures, especially in the tropics.
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Table 2: Effect of parity, age and body condition scores on conception rate

Development intervention

Action Research

Variables No.of animals CR% Variables No. of animals CR%
Genotypes Genotypes
Crossbred 53 54.72 Crossbred 41 68.42
Local 723 41.3° Local 85 53.3°
Parity Parity
0 132 37.12¢ 1 26 57.78
1 59 42.42 2 36 69.42
2 164 4822 3 21 66.7°
3 221 4252 4 19 36.8°
4 and above 200 40.52 5 11 36.4°
Age Age
3to4 124 37.1° 3to4 17 52.9°
5t07 379 50.132 5t07 68 70.6°
Above 7 273 33.7° 8and 9 28 32.14°
BCS BCs
45 200 33° 4.5 28 25°
5 428 42.8° 5 49 65.3°
55 94 53.22 55 16 68.7°
6 54 53.72 6 20 802

Where,®° P<0.05 across column

d) Effect of Time of Insemination

The results of studies both in action research
and mass insemination indicated that conception rate
was higher (P<0.05) when the cows were inseminated
within 10 to 15 hrs. intervals after the onset of estrus,
indicating the validity of AM/PM approach, however, the
CR lower when insemination done after 20 hours of
estrus (Table 3). Although the appropriate time of
insemination in both studies was between 10 to 15
hours of the onset of estrus, the differences as observed
could be associated with several non-genetic factors as
mentioned ahead. Probably this interval was too short
for the time of ovulation. A similar report by Mufti et al.
(2010) indicated that the conception was higher when
inseminated between 10 to 14 hours after the onset of
estrus, but lower CR observed among the cows
inseminated earlier or later the above mentioned period.
The observations are in close accordance with the
findings of Miah et al. (2004) indicate that if insemination
is carried out later than 22 hours results in poor
conception. The variation in conception rate among
different studies could be due to inaccuracy of heat
detection, time and season of insemination, skills of the
AIT. A Study by Sinishaw (2005) also indicated that
animals should inseminate within 24 hours of the onset
of heat because late and early insemination may
influence the CR of cows.

e) Effect of Bull

Conception rate was a significant variation
between bulls ID itself inseminated to the responded
cows and higher conception rate observed in bull
numbers 10-264 and 10-293 (Table 3). The difference
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might be related either due to the level of skill and
experience difference of Al technicians on the thawing
method, site of semen deposition and heat detection
error or quality of the semen, etc. A study by Mufti et al.
(2010) indicated that the effect of thawing at different
periods of interval influenced the conception rate
significantly. Other studies also reported that the quality
of frozen semen has a significant result on CR
(Shamsuddin et al., 2001; Anzar et al., 2003).



Table 3: Effect of time of insemination and bull itself on conception rate

Development intervention

Action Research

Variables N.O' of CR% Variables N.O' of CR%
animals animals
Time of Insemination Time of Insemination

4.9-10 248 432 5.4-10 33 48.5°
11-15 315 492 11-15 49 76.6°

16 to 20 112 412 16 to 20 22 43.2°
>21 101 17.8° >21 9 20.7°
Bull ID Bull ID

10-202 76 502 10-264 64 64.2°
10.204 323 43.62 10-218 24 502
10-217 118 44,92 10-293 25 564
10-218 61 21.3°

10-232 198 41.92

Where,?°¢P<0.05 across column

) Estrus Detection Time

After PGF2a administration most of the cows'
estrus sign was observed during the night than days
(Figure 1). The observations are in line with the findings
of Bekana et al. (2005), who reported that in Fogera
cattle, most of the estrus signs observe during the
cooler hours of the night. Higher CR also observed

60 54.7

50
40
30
20
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0

PERCENT

when the Al was carried out before noon, indicating that
CR was better when Al was conducted at cooler hours
of the day (Nordin et al., 2004). Proper detection of
estrus is difficult, especially when the cows exhibit
during the night hours, thus unless or until the cows
monitored regularly to assess the time of standing heat
and Al (Aulakh, 2008).

—@— Local

001-600am 601-1200am 1201-1800pm 1801-2400pm

Figure 1: Estrus Detection time

[V. CONCLUSION AND RECOMMENDATIONS

The rate of oestrus response (90% of the case)
in action research was slightly higher than the result
obtained from development intervention (87.2% of the
case). The rate of conception (58.4%) in action research
was higher than that of the development intervention
(42.2%). Therefore, result from action research and the
development intervention Al service with estrus
synchronized indicates a possibility to improve the
conception rate by 16.2%. The average NSPC under
action research was lower (1.7) than that of the
development intervention (2.36). The conception rate in
action research was higher in the 2"parity, while the
same was higher in the 2"parity under the development
intervention. Appropriate timing of insemination in action
research and development intervention was 10 to 15 hr.
after the onset of estrus. However, conception was lower
when insemination carried out after 15 hours of Al. In
conclusion, the action research result revealed that the
efficiency of development intervention carried out by

BoA significantly improved if proper synchronization and
Al practices have to be place before the
commencement of the program. Animal selection
(appropriate age, BCS, and parity), breeding season,
heat detection efficiency, and farmers’ awareness to
detect heat and on-time bringing of cattle for
insemination, presence of Al technicians at station
should be duly considered for effective synchronization
and insemination.
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Abstract-  Weed interference decreases okra (Albelmoschus esculentus (L.)Moench) yields.
Weeding is mostly manual with drudgery and cost, unlike the use of herbicides. Herbicides
identified for okra productivity are few and scarce. Objectives of this experiment are to evaluate
the tolerance and development of okra to three frequently used herbicides. But achlor, diuron
and atrazine+alachlor, at 2.0, 3.6 and 3.3 kga.i./ha, respectively, were screened for weed control

in okra. Hoe-Weeded (HWC) and un-weeded plots (WDC) served as controls. Data collected
were subjected to statistical analysis. Okra establishment was in the order of 91.8% (HWC)>

89.0% (butachlor)> 86.8% (WDC)> 70.8% (atrazine+alachlor)> 51.9% (diuron). But achlor at
2.0kg a.i./ha was safe on okra. Diuron at 3.6kg a.i/ha was severely (7.8) phytotoxic, while
atrazine+alachlor at 3.3kg a.i./ha was moderately (4.4) phytotoxic on okra, on 0-10 scale. Shoot
biomass of 7.35g/plant in okra grown in butachlor treated plots were similar to 7.90g/plant in
HWC, and greater than 1.4g/plant in diuron treated plots, 3.5 and 3.45g/plant in
atrazine+alachlor and WDC, respectively. The herbicides had better weed control than WDC.
Butachlor had no phytotoxic effect on okra and had okra establishment and shoot biomass

comparable with HWC and should be listed for weed control in okra production.
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Assessment of Butachlor, Diuron and Atrazine
+ Alachlor for Weed Management in Okra

Obiazi, Christian Chukuka

Abstract- Weed interference decreases okra
(Albelmoschus esculentus (L)Moench) vyields. Weeding is
mostly manual with drudgery and cost, unlike the use of
herbicides. Herbicides identified for okra productivity are few
and scarce. Objectives of this experiment are to evaluate the
tolerance and development of okra to three frequently used
herbicides. But achlor, diuron and atrazine+alachlor, at 2.0,
3.6 and 3.3 kga.i./ha, respectively, were screened for weed
control in okra. Hoe-Weeded (HWC) and un-weeded plots
(WDC) served as controls. Data collected were subjected to
statistical analysis. Okra establishment was in the order of
91.8% (HWC)> 89.0% (butachlor)> 86.8% (WDC)> 70.8%
(atrazine+alachlor)> 51.9% (diuron). But achlor at 2.0kg
a.i./ha was safe on okra. Diuron at 3.6kg a.i./ha was severely
(7.8) phytotoxic, while atrazine+alachlor at 3.3kg a.i./ha was
moderately (4.4) phytotoxic on okra, on 0-10 scale. Shoot
biomass of 7.35g/plant in okra grown in butachlor treated plots
were similar to 7.90g/plant in HWC, and greater than
1.4g/plant in diuron treated plots, 3.5 and 3.45g/plant in
atrazine+alachlor and WDC, respectively. The herbicides had
better weed control than WDC. Butachlor had no phytotoxic
effect on okra and had okra establishment and shoot biomass
comparable with HWC and should be listed for weed control in
okra production.

Keywords: herbicide screening, o©Okra establishment,
weed control.

[. INTRODUCTION
O kra (Albelmoschus esculentus (L.)Moench) is a

highly nutritive fruit vegetable which is rich in

vitamins, iron and iodine, yet its growth and
development is greatly limited by weed interference,
particularly at the early growth stage. Adeyemi et al.
(2014) reported that uncontrolled weed interference in
okra resulted in 50.1% okra fresh pod yield loss. Manual
weeding is the popular weed management strategy in
okra production in most places. The use of herbicides is
a convenient weed control method under large—scale
operation. Dittmar & Stall (2019) reported that herbicides
tagged for use in okra production are severely limited.
Pendimethalin as a suitable herbicide for okra
production in the rainforest ecological zone of Asaba,
Nigeria has been reported by Obiazi et al. (2020).
However there is still need to identify many more
herbicides for weed management in okra. Among some
herbicides that are frequently used for weed control in
the rainforest zone of Nigeria are butachlor, diuron and a
combination of atrazine+alachlor. Butachlor is a pre-

Author:  Department of Agronomy, Delta State University, Asaba
Campus, Asaba, Nigeria. e-mail: ciciobiazi@gmail.com

emergence herbicide generally recommended for weed
control in upland or paddy rice production. Butastar
used in this study has butachlor as active ingredient and
it is the first listed herbicide for upland or paddy rice.
Butachlor is also recommended in combination with
some herbicides as post emergence spray and is
reported to control most annual weeds (NACWC, 1994).
(Konlanet al. (2016) noted that diuron suppresses
weeds for a prolonged period in pineapple, plantain,
banana, sugarcane, yam and cassava. Diuron, is an
effective broad-spectrum herbicide for both annual
grassy and broadleaf weeds in pre and post-emergence
control. NACWC (1994) reported that atrazine + alachlor
are recommended for weed control in maize, a
commonly cultivated crop, at the rate of 25 - 3.0
kga.i./ha in Nigeria. This study was therefore set up to
identify more herbicides for okra production by
evaluating the selectivity on okra and weed control
efficacy of butachlor, diuron and atrazine+alachlor, that
have been found to effectively control weeds in widely
cultivated crops in the rainforest ecology.

II.  MATERIALS AND METHODS

a) Experimental Site

The field experiment was conducted in the
Teaching and Research farm of Department Agronomy,
Forestry and Wildlife, Delta State University, Asaba
Campus, Asaba, Nigeria in the rainy seasons of 2013
and 2014. Asaba lies within latitude 6° 14'N and
longitude 6° 49'E in the rainforest zone of Southern
Nigeria.

b) Procurement of Seeds

A commonly grown early maturing local okra
cultivar, Ozigolo, which was used for the study, was
purchased from Oki market in Agbor, Delta State,
Nigeria.

c) Land Preparation Experimental Layout and Design
The land preparation was done manually with a
total of fifteen plots marked out. Each plot measured 2
m by 2 m with 1 m between plots and 1.5 m separating
replicates. The experimental treatments consisted of
pre-emergence application of butachlor at 2.0 kg a.i./ha,
diuron at 3.6 kg a.i./ha and atrazine + alachlor (1:1)) at
3.3 kg a.i./ha. Plots hoe-weeded at 3 and 6 Weeks After
Sowing (WAS) and weedy check which involved non-
removal of weeds throughout the experiment served as
controls to compare the pre-emergence herbicide
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treatments and estimate the loss in growth due to
uncontrolled associated weeds. Hoe was used to
remove weeds in plots designated for hoe-weeded
control at three and six WAS. Five treatments of the
study were laid out in a Randomized Complete Block
Design (RCBD) and replicated thrice.

d) Seed Protection and Plant Protection Treatments

The seeds were soaked overnight in water and
air dried under shade to enhance germination. The air
dried seeds were dressed with Apron star at the rate of
10 g Apron star per 4 kg of seeds. Apron star which
contained both insecticide and fungicide was for
protection of okra from pests and diseases, its active
ingredients are  200/Kg Metalaxyl-M,  20g/Kg
Difenoconazole and 200g/Kg Thiamethoxam
(Syngenta, 2017).

Cypermethrin was used at the rate of one ml per
litre of water to spray the okra plants against pests at 3,
5and 7 WAS.

e) Seeding and Thinning of Seedlings

Three okra seeds were sown per hole at an
average depth of two cm on the flat at a spacing of 50 x
50 cm, resulting in 16 stands per plot and 40,000
stands/ha. At 3 WAS the okra seedlings were thinned to
one seedling per stand after taking the phytotoxicity
readings.

) Application of Fertilizer

The sandy loam soil had pH value of 5.9 and
6.0 and total N of 1.1 and 1.0 g/ kg in 2013 and 2014,
respectively. Fifty kg of N/ha was applied using urea as
the source of nitrogen, 50% of the fertilizer was applied
at three weeks growth stage while the second dosage
was applied three weeks later.

g) Herbicide Application

A CP knapsack sprayer, delivering 265 I/ha
fitted with polijet nozzle, was used to apply the
herbicides.

h)  Experiment Duration

The experiment was established on the 10th of
May in 2013, while in 2014, the planting of okra and pre-
emergence application of the herbicides was carried out
on the 6th of May, 2014. The experiment studied the
growth of okra as affected by pre-emergence
application of butachlor, diuron and atrazine+alachlor
for eight weeks.

i) Data Gathered
i. Phytotoxicity Rating
Phytotoxicity rating on okra seedlings was taken

at three weeks after sowing using the scale of 0-10
where 0 means no damage and 10 denotes total kill.

ii. Okra Establishment
Okra establishment was taken at eight weeks
after sowing by counting all the established stands per
plot.

© 2021 Global Journals

iii. Okra Growth Parameters

The okra growth parameters taken at eight
weeks after sowing were number of leaves per plant,
number of branches per plant, stem diameter at 10 cm
height, stem height and shoot biomass. Data on the
effects of treatments on okra growth were taken from
four tagged stands located in central rows of each plot;
the mean for the four measurements represent the okra
growth response in each plot.

iv. Weed Conitrol Efficacy

Effects of treatments on weed control efficacy of
the tested herbicides were assessed by taking data on
weed biomass at 4, 6 and 8 WAS using a quadrat of 50
cm by 50 cm dimension. The quadrat was randomly
placed within the plots in two locations per plot. All the
weeds within the quadrats were collected, dried in the
oven at 70 °C to constant weight. Dry weeds were
weighed using Citizen Electronic Balance with maximum
capacity of 2 000 g.

The weed control efficacy for each of the
treatments was calculated based on the method used
by Prachandet al. (2015) as shown below:

WCE % = WD ¢ — WDt x 100
WD ¢ 1

Where,

WCE = Weed Control Efficacy (%)

WDc = Weed biomass (g/m?) in weedy control plot
WDt = Weed biomass (g/m?) in treated plot.

j)  Statistical Analysis

Data concerning okra establishment and weed
control efficacy were transformed to square root scale of
vV x+0.5 and analyzed as suggest by (Little & Hills,
1978). Data obtained with respect to the treatments
were subjected to analysis of variance and treatment
means separated using Least Significant Difference
(LSD) tests at 5 % level of probability.

[11. RESULTS

a) Phytotoxicity

The pre-emergence herbicide applications had
significant phytotoxic effect on okra plants at 3 WAS
(Table 1.0). Okra grown in plots that received pre-
emergence application of butachlor at 2.0 kg a.i./ha did
not display any phytotoxic effect; the outlook of the okra
plants compared with the ones grown in un-treated plots
in 2013 and 2014. Okra grown in plots treated with
diuron at 3.6 kg a.i/ha had the highest average
phytotoxicity values of 7.8, this value was significantly
greater than 4.4 observed in okra grown in in plots
treated to atrazine + alachlor (1:1) applied at 3.3 kg
a.i./ha. Atrazine + Alachlor used at 3.3 kg a.i/lha was
less injurious to okra plant than diuron used at 3.6 kg
a.i./ha in this study. Okra showed high sensitivity to pre-
emergence application of diuron used at 3.6 kg a.i. /ha.



Table 1. Effects of pre-emergence herbicide applications on the phytotoxicity, number of leaves per plant, stem

height and stem diameter of okra plants

Phytotoxicity No. of leaves  Stem height Stem dia.
Treatment Rating at / plant at (cm) at (cm) at
3 WAS 8 WAS 8 WAS 8 WAS
2013
Butachlor at 2.0 kg a.i./ha 0.0c 7.3b 78.1a 2.4ab
Diuron at 3.6 kg a.i./ha 7.8a 40c 20.0d 0.7¢c
Atr +Ala at 3.3 kg a.i./ha 4.8b 5.7bc 55.5b 1.8b
Hoe-weeded at 3 and 6 WAS 0.0c 11.0a 52.1b 3.1a
Weedy 0.0c 7.0b 36.9¢c 0.8c
SE = 0.54 1.21 3.48 0.41
2014
Butachlor at 2.0 kg a.i./ha 0.0C 9.7a 67.8a 2.3a
Diuron at 3.6 kg a.i./ha 7.7a 7.3a 28.2¢c 1.0b
Atr +Ala at 3.3 kg a.i./ha 4.0b 70a 21.0c 2.1a
Hoe-weeded 0.0c 93a 57.0a 2.9a
Weedy 0.0c 93a 41.7b 0.9b
SE = 0.59 1.48 5.25 0.44
Average
Butachlor at 2.0 kg a.i./ha 00c 85b 73.0a 24a
Diuron at 3.6 kg a.i./ha 78a 57c 24.1d 09c
Atr +Ala at 3.3 kg a.i./ha 44b 6.4c 389c 20b
Hoe-weeded 0.0c 102 a 54.6 b 30a
Weedy 0.0c 82b 39.3¢c 09c
SE = 0.55 0.75 2.21 0.21

Means within a column followed by the same letter(s) in the same year do not differ significantly at 5% level

of probability using LSD.
WAS = Weeks After Sowing

Dia = Diameter, Atr +Ala =Atrazine +Alachlor, Hoe-weeded = Hoe-weeded at 3 and 6 WAS

b) Number of leaves per plant

Number of leaves per plant ranged from 4.0 to
11.0 (Table 1.0). In 2013, okra grown in plots that were
hoe-weeded at 3 and 6 weeks after sowing had
significantly greater number of leaves per plant (11.0)
than what was obtained in any other treated plots (4.0 -
7.3) in 2013, but in the 2014, all the treatments had
similar number of leaves which ranged from 7.3 to 9.7.
On the average, number of leaves per plant in hoe-
weeded (10.2) was similar to 8.5 in butachlor treated
plots but greater than what was obtained in diuron and
alachlor + atrazine treated plots, 4.0 -5.7 and 7.0 - 7.3,
in 2013 and 2014, respectively (Table 1).

c) Stem height

Plants of okra in butachlor treated plots were
the tallest in 2013 and 2014 with heights of 78.1 cm and
67.8 cm in 2013 and 2014, respectively (Table 1.0). In
2013, okra grown in diuron treated plots were
significantly the shortest in height of 20.0 cm and these
were even significantly shorter than what was obtained
in weedy plots (36.9 cm). In 2014, shortest okra plants
were in plots that received pre-emergence application of
atrazine + alachlor at 3.3 kg a.i./ha (21.0 cm). On the

average, stem height as shown in Table 1, were in the
order of butachlor (73.0 cm) > hoe-weeded (54.6 cm) >
weedy (39.3 cm) = atrazine + alachlor (38.3 cm)
>diuron (24.1 cm).

d) Stem diameter

The stem diameter differed significantly due to
different weed control methods applied in both years
(Table 1). The thickest stem among the pre-emergence
herbicide treatments of 2.4 cm in 2013 and 2.3 cm in
2014 were found in plots treated with butachlor at 2.0 kg
a.i./ha. The thinnest stems of 0.70 cm in 2013 and 1.0
cm in 2014 were found in plots treated with diuron at
3.60 kg a.i./ha. The average stem thickness ranged from
0.9 cm (weedy control and diuron) to 3.0 cm (hoe-
weeded plots). That of butachlor of 2.4 cm was similar
to that of hoe-weeded plots.

e) Okra establishment

Method of weed control had significant effect on
average percentage okra establishment (Figure 1).
Mean okra establishment ranged from 43.8 % (diuron at
3.6 kg a.i/ha) to 97.9 % (un-weeded in plots). Okra
grown in hoe-weeded plots had the highest mean
establishment (92.6%) which was similar to what was
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obtained in un-weeded plots (91.7%) and plots treated
with butachlor at 2.0 kg a/i/ha (90.6%), these were
significantly better than the establishment level of okra
plants grown in plots treated to atrazine + alachlor (1:1)
used at 3.3 kg a.i./ha (75.0%). Okra grown in plots
treated with diuron at 3.6 kg a.i/ha had the least
average establishment level of 53.2% at eight WAS.

Among the pre-emergence herbicides, the highest
average okra establishment was in butachlor of 90.6 %
which was significantly greater than 70.8 % observed in
plots treated to atrazine + alachlor (1:1) which was also
significantly greater than 53.2 % establishment level in
plots that received pre-emergence application of diuron
at 3.6 kg a.i./ha.

100 a
90

80 -

OKRA PERCENTAGE ESTABLISHMENT

kga.i./ha ai./ha

Butachlor2.0 Diuron3.6kg Atr+Ala(1:1)
3.3kgai./ha

WEED CONTROL METHOD

Hoe-weeded Weedy control

Figure 1: Effects of pre-emergence herbicide applications on okra percentage establishment per plot
(Values are averages for 2013 and 2014)
Values with similar letter do not differ significantly at 5% level of probability using LSD.
Atr+ala = Atrazine + Alachlor, Hoe-weeded = Hoe-weeded at 3 and 6 weeks after sowing, Weedy = Un-weeded

throughout the experiment.

) Shoot biomass

Pre-emergence herbicide applications had
significant effect on okra mean shoot biomass.
Maximum average okra shoot biomass (7.9 g/plant) was
produced on plots hoe-weeded at 3 and 6 WAS. The

least okra shoot biomass (1.4 g/plant) was produced on
plots sprayed diuron at 3.6 kg a.. /ha. Mean shoot
biomass were in the order 7.9 g/plant (Hoe-weeded) =
7.4 g/plant (butachlor) > 4.7 g/plant (atrazine +
alachlor) 3.5 g/plant (weedy) >1.4 g/plant (diuron).

bc

O R, N W b U1 OO N 0 O

OKRA SHOOT BIOMASS (g/plant)

ai./ha ai./ha

Butachlor 2.0kg Diuron3.6kg Atr+Ala(1:1)
3.3kgai./ha

WEED CONTROL METHOD

Hoe-weeded Weedy control

Figure 2: Effects of pre-emergence herbicide applications on okra shoot biomass.
(Values are averages for 2013 and 2014)

Values with similar letter(s) do not differ significantly at 5% level of probability using LSD.
Atr+ala = Atrazine + Alachlor, Hoe-weeded = Hoe-weeded at 3 and 6 weeks after sowing, Weedy = Un-weeded

throughout the experiment.
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g) Weed biomass

All the weed control treatments had less weed
biomass than un-weeded control plots at four, six and
eight WAS in 2013 and 2014 (Table 2.0).

The three herbicides had similar weed biomass
at 4 WAS which ranged from 1.6 to 2.4 g/m? and these
were similar to 1.2 to 2.3 g/m? obtained in hoe-weed

plots and were significantly less than 21.2 - 21.4 g/m?

observed in un-weeded plots. At 6 WAS the herbicide
treatments had 11.2 -17.6 g/m* weed biomass which
were significantly less than 70.3 — 73.5 g/m? recorded in
un-weeded plots. At 8 WAS each of the herbicide
treated plots had greater weed biomass each year than
what was observed in the respective hoe-weeded plots.

Table 2: Effects of pre-emergence herbicide applications on weed biomass and weed control efficacy in okra plots
between four and eight weeks after planting

Weed biomass

(@/m? Weed control efficacy (%)
Weeks After Sowing Weeks After Sowing
Treatment
4 6 8 4 6 8

2013
Butachlor at 2.0 kg a.i./ha 1.8b 17.5b 61.6b 915a 75.1 bc 401 b
Diuron at 3.6 kg a.i./ha 1.6b 11.2b 54.3b 925a 84.2 a 48.6b
Atr + Ala at 3.3 kg a.i./ha 1.9b 15.3b 59.1b 91.0a 78.2ab 441 b
Hoe-weeded 1.2b 18.3b 12.2c 943 a 710c 90.3a
Weedy 21.2a 70.3a 102.8a 00b 0.0d 00c
SE =+ 1.63 4.02 4.79 4.43 2.91 5.36
2014
Butachlor at 2.0 kg a.i./ha 2.4a 17.6b 65.4b 88.8a 76.0 a 41.0b
Diuron at 3.6 kg a.i./ha 1.8b 15.5b 63.9b 91.6a 789a 424 b
Atra + Ala at 3.3 kg a.i./ha 2.1b 16.8b 67.0b 90.2a 771 a 39.5b
Hoe-weeded 2.3b 21.4b 14.4c 89.3a 70.8a 87.0a
Weedy 21.4a 73.5a 110.8a 00b 00b 00c
SE + 1.27 4.25 5.53 5.91 5.38 2.29

Means within a column followed by the same letter(s) in the same year do not differ significantly at 5% level

of probability using LSD.
WAS = Weeks After Sowing

Dia = Diameter, Atr +Ala =Atrazine +Alachlor, Hoe-weeded = Hoe-weeded at 3 and 6 WAS

h)  Weed control efficacy

All the chemical weed control treatments had
similar outcome at 4 WAS. Weed control efficacy of the
pre-emergence herbicides was better than what was
recorded in the weedy check at 4, 6 and 8 WAS (Table
2.0).

The response of okra to the pre-emergence
application of the herbicides followed the same trend in
WCE in the two years.

[V. DiISCuUsSION

The phytotoxic effects on okra, okra stands
survival, number of leaves per plant, stem diameter and
shoot biomass in butachlor treated plots were not
significantly different from hoe-weeded plots. In
assessing the performance of okra in butachlor, diuron
and atrazine + alachlor, used at 2.0, 3.6 and 3.3 kg a.i.
/ha respectively, diuron significantly (p< 0.05) reduced
(survival) number of okra seedlings per plot, number of
leaves per plant, stem diameter and shoot biomass.
Diuron was injurious to the okra plant; the plant showed

sensitivity to the pre-emergence application of diuron at
the rate of 3.6 kg a.i./ha. Butachlor had no phytotoxic
effect on okra plant at the rate of 2.0 kg a.i./ ha. It must
have only suppressed weed and not cause any
detrimental effect on the crop hence it produced shoot
biomass that was similar to that produced by hoe-
weeded check. Adigun, et al. (2018) reported a
successful use of butachlor at 2.0 kg a.i./ha in okra
production.

Okra had greater number of leaves per plant,
stem height and stem diameter at eight weeks after
sowing in butachlor treated plots than in plots treated
with diuron and atrazine + alachlor, this is probably
beyond the case of competition between surviving
weeds and okra for plant growth resources in the
environment. At the time of terminating the experiment
(eight weeks after sowing) the three herbicides applied
pre-emergence had similar average weed control
efficacy of 40.1 — 48.6 % in 2013 and 39.5 — 42.7 % in
2014, as well as similar average weed biomass of 54.3 —
616 and 63.9 - 67.0 g/m? in 2013 and 2014,
respectively, yet the average stem height and stem
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diameter of okra plants in diuron were significantly less
than what was observed in okra grown in butachlor and
atrazine + alachlor treated plots. This observation points
to an instance of diuron being more phytotoxic to okra
than butachlor and atrazine+alaclhor. It is not a case of
the quantum of weeds competition with the okra to
cause depression in the performance of okra. The
injurious effect of pre-emergence herbicides were more
expressed in okra plants grown in diuron treated plots
than those grown in atrazine + alachlor treated plots.
The more injured a plant is, the less it is able to grow
vigorously. Okra plants in butachlor treated plots grew
vigorously while those grown in the other two grew with
lesser vigor, hence the okra biomass was highest in
butachlor treated plots followed by the ones grown in
atrazine + alachlor and the least are the ones grown in
diuron treated plots.

V. CONCLUSION

The fact that diuron and atrazine + alachlor
showed phytotoxicity at 3.6 and 3.3 kg a./ha,
respectively, does not close the possibility of the use of
the two herbicides in okra production. The herbicides at
certain lower rates may be less or non-phytotoxic on
okra and still sufficiently suppress weed interference for
an appreciable growth and yield of okra; such trials are
therefore suggested. Butachlor had no phytotoxic effect
on okra and had suitable growth performance in the pre-
emergence application of the herbicide since it tolerated
pre-emergence application of butachlor at 2.0 kg a.i./ha
and provided okra establishment, shoot biomass and
stem diameter comparable with plots hoe-weeded at
three and six weeks after sowing, it also provided a
significantly better weed control than weedy check. It is
therefore recommended that butachlor should be one of
the pre-emergence herbicides considered for weed
management in okra production in Asaba in the rain
forest ecology of Nigeria.
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The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques for writing a good quality Science Frontier Research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of science frontier then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind dfter intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.

© Copyright by Global Journals | Guidelines Handbook .

XV



20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

(ol olNe]

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

O Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

O Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
O Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

O Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."

© Copyright by Global Journals | Guidelines Handbook .

XIX



Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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