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STUDIES ON WEED CONTROL IN SUGARCANE AND ALLELOPATHIC 
EFFECTS OF EUCALYPTUS ON FIELD CROPS 

Ejaz Ahmed Khan Ph.D. Scholar 
Department of Agronomy 

Faculty of Agrieulture 
Gomal University 

D. I. Khan. 

Dr. Muhammad A'I'Iaz Khan, Advisor 

ABSTRACT 

Different herbicides were evaluated for the control of the weed Conyza slricta in 

sugarcane planted at different geometrical pattems under agro-ecological conditions of 

I. Khan during 2000-2001 and 2001-2002. The experiments were conducted in 

randomized complete block design with split plot arrangement with treatment 

replicated thrice. Main plots comprised of various planting geomelries whereas sub plots 

were of herbicidal treatments. Weed parameters recorded were population, height, 

branches, leaves, fresh and dry weight per single weed plant. Sugarcane parameters 

recorded were stalks stool", height, weight with and without top. slem girth and Inter

nodes per cane and yield in Ions per hectare. Benefit cosl ratio (BCR) was computed for 

determining economic benefit. Means of various parameters depicted that planting 

geometries Significantly differed weed and sugarcane. The planting geometry of 

triple rows al120 em produced the highesl in the weed populalion and gave 

the highest yield of 58.2 t ha-' as compared 10 other geometries used in this study. All 

the herbicides signi1icanUy decreased weed population and increased cane yield ha-' 

compared to control. The herbicide Oleuran MA60 alone gave the highest cane yield of 

59.33 t ha-' at planting geometry of triple rows at 120 em and t ha-' when 

averaged across geometries. The control gave Significantly lowest yield of 33,381 ha-'. 

The herbicide Dieuran MA60 gave the highest benefit cost ratio (BCR) of 2.19 and the 

highesl gross income of Rs, 51,9131- at planting geometry of triple row at 120 em, The 

lowest BCR ratio of 1 with the lowest gross income of 36,164/- was depicted in 

the control on the same planting geometry. It is suggested that for obtaining economic 

yield firom sugarcane at D, I. Khan. it may be planted at triple rows 120 em apart with 
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application of Dlcuran MA60 30 days after planting for control of Conyza slricta. 

Eucalyptus has become an Integral part of agro-forestry. It is notorious for having 

allelopathic effsicts on growth 0/ agricultural crops growing In its vicinity. The allelopathic 

effects of Eucalyptus camaldulensis leaf extracts were evaluated on the growth 

parameters of cotton and maize with the objective to develop recommandation for 

growing these aops dose to eucalyptus The different extrects were preparad by 

soaking, boiling and crushing leaves in water. All the eucalyptus leaf extracts 

significantly reducad seed germination and other growth parameters of both the crops 

compared to control. Soaked extract ellt1ibited the highest decrease in root and crushed 

extract in shoot growth parameters of maize, In cotton, root and shoot growth 

parameters except length, the highest decrease was LelU"",,, by crushed 

soaked extracts, respectively. The boiled extract decreased germination of maize 

and cotton to 66 and 57% respectively compared to and 97% germination In control. 

It is recommended that maize and cotton may not be planted very close to eucalyptus 

trees due to likely adverse effects on seed germination and other growth parameters. 
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Part-I 

Weed Control in Sugarcane (Saccharum officinarum L) 



CHAPTER 1 

Introduction 

1.1 Imporlance of Sugarcane 

Sugarcane (Saccharum officinarum L.) belongs to family Gramineae/Poacaae. It 

probably originated in New Guinea and from there it spread to the rest of the world. It is 

one of the most important and leading cash crops of Pakistan. It provides major raw 

material input for the domestic sugar industry. It provides income to the grower and 

employment for numerous farm workers throughout the year. About 30 % of the cane is 

crushed in sugar mills, 60% used for making unrefined sugar, and about 10% is retained 

as seed. A small quantity is also produced for chewing. Cane stem is used in the 

manufacture of gur, shakar, and sugar, and cane tops as fodder for animals when there 

is scarcity of green fodder in winter. The byproducts of the sugar industry are bagasse, 

molasses, lilter-cake, wax. is used in the manufacture of paper. 

hardboard, and livestock feed as well as fuel for boilers. Molasses is used in the 

manufacture of alcohol, livestock feed, and fertilizer. Filter-cake is a rich sourca of 

organic matter and macro and micro nutrients. Sugarcane wax obtained from filter-cake 

is used in the manufacture of shoe polish. 

It is a of tropical region, but the dimate and agro-ecological conditions in 

Pakistan are very suitable for the economical production of sugarcane. Sugarcane is 

now planted in all the provinces of Pakistan. In 2000-2001 sugarcane was planted in 

Pakistan on an area of 9608 thousand hectare with production of 43606.30 thousand 

Ions. Pakistan ranks fifth in Ihe world on the basis of land planted to sugarcane, But the 

average yield of sugarcane is about 45.4 t ha" (Anonymous, 2000-01) which is much 

low as compared 10 other sugarcane growing countries around the wortd such as 

Burma, Malyasia, Morocoo, Cuba, USA and India, 

In NWFP, famners plant sugarcane on vast acreage due developed sugar 

industry and lucrative income generated by gur making, In Dera Ismail Khan sugarcane 

is planted on a V!!lilt.al:t'el:lge Under the command area of Chashma Right Canal 

in D. I. Khan, there is a scope for vertical and horizontal increase in the production of 



sugarcane. In 2000-01, an area of 105,9 thousand hectares was under sugarcane in 

L Khan that produced a total cane yield of 4784.4 thousand tons. 

1,2 Importance of Weed Control in Sugarcane 

There are several reasons for low cane yield and low sucrose recovery from the 

sugarcane in Pakistan, Out of weed infestation in sugarcane fields is a major 

limiting factor in the economic production of sugarcane in Pakistan, The weed can and 

do cause large losses of agriculture production, and increase the cost of production is 

indisputable, Holm (1 ) ctaimed that more labor was used for the weeding of 

agricultural crops worldwide than any other human activity. This probably remains true 

for many sugarcane growers in D. I, Khan (NWFP) Pakistan, 

Weeds affect the sugarcane yield in many ways. Weeds are plants that are 

harmful to all the environments, Some are even poisonous, These useless plants 

occur in field and compete with crop for soil nutrients, moisture, light and 

carbon dioxide and reduce the yield both qualitatively and quantitatively, This 

competition leads to substantial harvest losses, increasing production costs. Weeds 

also intensify the problems of diseases and insect pests by serving as their alternate 

hosts, 

There is no simple method to control weeds of all forms, Different kinds of 

~'"Q', economical and environmental factors influence the choice of control method 

to be The old practices are being revised and integrated with 

biological agents planting patterns, Millhollen (1984) observed 

herbicides, 

that heavy 

infestation of weeds in sugarcane field reduced cane yields by more than 50%. Different 

weeds spades can cause variable and the time of removal of weeds is more 

important Singh and Singh (1988) reported 50% yield in spring crop of 

sugarcane due to weeds. Gupta (1960) discovered that weed infestation in sugarcane 

fields alone cause more than 75% yield losses. Makhdome (1987) reported that 15-30% 

reduction in yield of sugarcane due 10 weeds is not uncommon, 

In Pakistan hand weeding and intercultivation with bullocks driven plough are still 
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practiced eldensively. The weed control strategy with old traditional ways is not effective 

and the higher wages of laborers has made it impracticable, The introduction of new, 

highly effective hertlicides has revolutionized the wead control in sugarcane fields. 

Significant increase in yield of sugarcane over the weedy check has been obtained by 

the use of hertlicides for weed control (Hidayat-u-Rehman at 13/, 1989; Afzal at 131.1998; 

Zain Ullah at 131. 1990;). Sunderarajan et ai, (1991) compared oxyfluorfen 100-600 g ha" 

and twice hand weeding for controlling weeds in sugarcane. They reported that all the 

weed control treatment inaeased yield as compared to the weedy check. 

Researchers have discovered that hertlicides applied alone are comparatively 

less effective than applied as mildure. The enhanced activity has been attributed to the 

synergistic effect of the hertlicides in mixture. There are also reports that some 

hertlicides are more effective than the others in controlling weeds in sugarcane. Pandilla 

et al. (1986) reported that diuron applied as pre-emergence was more effective than 

Gizaprim in controlling weeds in sugarcane, Kanwar et al. (1992) found atrazine and 

2,4-0 controlling wide spactrum of weeds in sugarcane, They also observed that 

atrazine and 2,4-0 when applied in combination produced effective control of Cyprus 

rotundus and gave the maximum yield of 59.7 t ha", whereas atrazine @ 2,25 kg 

producad the maximum cane yield, Several factors cause variation in the action of 

hertlicides, It is a known fact that introduction of new weed into aop plants usually prove 

eldramely damaging. A new weed Conyza stricta (local name Oaryai booli) has been 

observed very common recantly infesting sugarcane fields and inflicting enormous 

growth and yield losses to sugarcane in D. L Khan. 

1.3 Brief Botany of Conyza stricta 

The weed Conyza sfricta is iocally called daryai booti. Its English name is bitter 

weed. It is an annual weed with deep lap root system belonging to the family 

composilae. It has an erect, leafy, 10-150 an stem which is un-branched at the but 

much branched above. Leaves are alternate, numerous, narrow, oblanceolate, petiolate, 

oftsn deciduous the outer linear least, the upper sessile, It has stiff hairs on slem at 

least 2·3 mm. It has numerous tiny, racemose or cymose flower heads on the branches 

forming elongated panicle with single axis. Female florets are usually 25-45, involuae, 
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glabrous 2-4 x 0.5-1 mm yellow. The ad1enes are 1 mm with numerous slender white 

bristles at one end, flat Germination period is February to April with flowering and 

fruiting from May to September. II remains in the throughout sugarcane growing 

period and reduces yield because its seed production is very high and tall stem helps 

in the dispersal of small seed. It is very common weed both in plains and hills of Punjab, 

Sindh and NW.F.P., Astor, Skardu, Gilgitand Kashmir. 

1.4 Aims of Thesis 

The work presented in this thesis is comprised of two parts. The first part is about 

the d1emical control of Conyza slricta through planting geometry and applying 

d1emicals. The second part shows the allelopathic effect Eucalyptus aqueous extract 

on the growth of cotton (Gossypium hirsulum L) and maize (Zea mays L.). 

Weeds can easily and effectively be controlled by appropriate planting geometry 

Conventional methods of planting sugarcane in single 60 em apart are not convenient 

for weed control, as it becomes difficult to intercultivate. The sugarcane rows 

planting system facilitates intercultural and earthling up of the crop freely and 

conveniently without doing damage crop roots. Due to sufficient space between the 

row-strips tractor and bullocks drawn implements may be used effectively with saving 

time and labor. Sugar cane row strip planting permits systematiC planting and handling 

of inter-crops. Application of herbicide can be done easily in spaced rows. In row strips, 

crop growth, circulation of air and light gets sufficiently improved. Planting in strips 

allows effective stubble shaving and the crop ratoon better. Jt was observed that wild 

animals also could not damage the crop due to their free movement or rest between the 

crop strips. ElqJelimants were conducted during 2000-02 with the aims listed below: 

1. To determine a planting geometry that reduces competition from Conyze 

stricta with sugarcane and produces maximum cane yield. 

2. To find out a herbicide or blend of herbicides whid1 control Conyza slricla 

and have no adverse effect on the sugarcane. 
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3. To find out a combination of planting geometry 

produces maximum yield and is cost effective. 

herbicide that 

4. The second part consists of experiments on the allelopathic of 

Eucalyptus (Eucalyptus camaldulensis L) on the growth of cotlon and 

maize (Zea mays L). The aim was to find out the suppressing 

effects of Eucalyptus (E camaldulensis L) plantation in or around 

cotlon and maize fields. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Effect of Planting Geometry on Sugarcane 

Bnlante (1953) planted cane variety POJ-2878 at 90 x 33,33 em (33,330 

plants ha''). 90 x 50 cm (22,220 plants ha"l, and 90 x 62,5 cm (17,776 plants ha"l 

The highest yield in both plants and ratoon crops was obtained from the closest 

spacing, In another experiment with the same variety, the furrow interval was 1 

meter and plant densities were 25,000, 30,000, 35,000 and 40,000 ha", the highest 

yield was obtained from 30,000 plants ha''. 

Yousuf and Muhammad (1 obtained the highest cane yield with the 

planting densities of 75,000 ha", planted at the beginning of March, Early 

March planting at about 1 ,25,000 selts ha" resulted in reduced cane yields, but late 

planting at the increased rate gave higher yields, Early planting resulted in reduced 

than late planting. In another experiment with seed 60,000 to 1,00,000 

setts ha'" the highest cane yields were obtained form the plots planted with 

1 ,00,000 setts ha", 

Locsin (1954) conducted an experiment in which sugarcane variety H,37-

1933 was planted at row spacing of 100 and 1 em, The highest plant cane 

yield was obtained form the crop planted at apart rows followed by 100 apart. 

Setts were planted horizontally in single lines. 

Bains (1960) studied the effects of spacing on the juice quality of both plant 

and ratoon crops fertilized with 320 kg nitrogen ha". Spacing distances were 30, 60 

and 90 em and seed rates were 60,000,75,000 and 90,000 ha", The dressing effect 

of nitrogen on sucrose content and purity was more at the beginning of season but 

became less lately, and was also less with wider spacing and in raloon crop, 

Urgal (1966) studied the influence of planting rates of 3 to 6 setts m" at 

furrow distances of 80 to 1 cm on cane and sugar yield of varieties Co.421 , 



CO.527 & Phil. 53-33, The highest cane and sugar yields were obtained from the 

variety Co.421 planted at a row spacing of 100 cm and increased with planting 

density. Yields of PhiI-53-33 and CO.527 were inversely related to furrow spacing 

and increased with the planting density, but differences were largely non-significant. 

Freeman (1968) planted sugarcane varieties C.P.29-116, C,P-36-111 and 

CP,-50-48 at row spacings of 107, 122, 1 152 & 168 cm, Yields, juice percentage 

and Blix were determined for plant cane and first and second ratoon, The mean 

cane yield from 107 cm apart row was significant, higher than from other row 

spacing except 137 cm, Stalk yields were reduced at row spacing greater than 107 

cm, in Cp, 29-116 and greater than 137 em in CPo 36-111 and Cp, 52-48, No 

significant relationship was observed between spacing juice quality. 

Boyce (1968) staled on the basis of results obtained from a plant crop of 

sugarcane in a row spacing experiment that there was a linear yield response to 

decreasing row spacing of 5.63 tons cane ha" (45%) for every 30 em decrease in 

row width, over the range em to 857.5 em. This increase in yield was associated 

with higher population of thinner and lighter stalks. 

Mathur and Bhadauria (1968) planted cane in single rows (90 em apart) and 

double rows (90-30-3Q..90 em) with three levels of nitrogen. In plant crop higher 

planting rate resulted in greater number of tillers and millable cane, but did not 

significantly increase weight yields. The highest cane and sugar yields were 

obtained from Single row planting receiving the highest rate of nitrogen, Ratoon 

crops from these treatments received uniform nitrogen application, Cane and sugar 

yields in ratoon were produced by release of single row medium nitrogen plant crop, 

The besl economic retum came from plant and ratoon crops with high nitrogen and 

low seed rate treatments, 

Matheme (1972) obtained higher cane yield from 90 em and 105 em apart 

row than from 108 em apart. In case CVL 6025 small significant yield increases 

were obtained from planting rates higher than recommended rate of two running 
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stalks plus 10 percent overlap, but for CP.61-37, the results were variable. 

Correlation of stalk population with yields was significant. Stalks were thinner and 

shorter in narrow rows. Correlation of stalk diameter, weight and length with yield 

was not significant. 

Metheme (1973) stated that heavier planting rate gave small but significant 

increases in plant cane yields in one trial but not in other. Consequently large 

increases in cane yields were obtained by reducing the row width. Increases of 37.5 

to 50 t ha"' were obtained from rows spaced at 90 to 105 em apart, compared with 

standard rows 180 em apart. Narrower row spacing did not affect the sucrose 

content of the cane. 

Panje (1974) studied the effects of seed rate on crop formation, yield of 

square-planted sugarcane and output of buds per planted bud. After fifteen and a 

half months the stalk population ha"' reached nearly the normal 100,000 even when 

buds were planted at 90x90 em. At this spacing the propagation ratio of buds 

produced to buds planted increased 172:1. It was suggested that in commercial 

seed production, 2-budded selts could be planted at this spacing, if good growing 

conditions were provided; the ratio could be increased to about 200: 1. 

Kanwar and Sharma (1974) conducted an experiment to study \he effect of 5 

inter row spacing (60, 90, 120, 150 and 180 cm) on tiller mortality, stalk population 

and yield of sugarcane cv. BL-4 at seed rate of 50,000 3-budded selts ha"'. The 

effect on ratoon crop was also studied. It was observed that tiller population was 

higher in closer spacing. With increase in inter row spacing there was a reduction in 

tiller mortality, which were 57, 37.5, 34.1, 26.1 and 18.9 percent at spacing of 60, 

90, 120, 150 & 180 cm respectively. Although the tiller populations was significantly 

higher at 60 em spacing, the differences in stalk population for 60,90,120 and 150 

cm spacings in the plant and ratoon crop were not significant. Wider row spacings 

produced thicker canes than narrow spacing. The difference in yield for 60, 90, 120, 

150 cm spacing were not significant but 180 cm spacing gave the lowest yield. The 

sucrose content in 90, 120, 150 and 180 cm spacings was higher than in 60 cm 
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spacing. 

Metheren (1974) obtained higher yields from rows spaced 50 em or 110 cm 

compared to rows spaced normally at 180 em. In another experiment in which rows 

were spaced at 90 cm, 180 em, or double rows at 381 cm with 180 em space 

between the rows, the highest yields were obtained with the double row but 

management was more difficult than with narrow rows. Ramos (1975) reported that 

cane sugar yields were significantly Increased when rows were spacad 90 em 

apart as compared to 150 em spacing. 

Bull (1975) compared the performance of unselected seedlings with thaI of 

commercial cultfvars at several planting densities (5-32 setts/m2
) and inter-row 

spacings (25-140 em) to determine whether sugarcane has genetic potential to 

exhibit increased productivity at high stalk populations. Reduction of inter row 

spacing from 140-50 cm Significantly increased the yield of some culUvars in an 

irrigated field trial. About 7 percant of an unselected seedling population planted at 

high density (32 setts/m2
) the plot culture performed better than commercial cultivars 

planted at the same or a lower (5 selts/m2
) density. Clones, which gave superior 

yields at high planting density. were not significantly better than other seedlings or 

commercial clones when grown at conventional planting density. 

Eiland et 8/ (1978) compared nine varieties for three years and observed that 

the harvesting losses and performance efficiency in the cane plant were dependent 

on stalk erectness and diameter. Small diameter stalks with high populations caused 

lower harvesting losses than thick stalks. 

Gascho and Shih (1978) planted sugarcane variety CP-55-357 in rows 

spaced at 50, 100 and 150 em apart to determine the effect of high plant population 

on yield of biomass. cane, sucrose and total sugar. Differences in yield between row 

spacing lended 10 be larger in ratoon than in the plant crop. Stalk population 

differences were larger, decreased with the time but remained significantly different 

at harvest. An intermediate spacing of 100 cm resulted in only slightly higher yield 
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than 50 cm spacing. 

Parasad at al (1979) conducted an experiment in which sugarcane variety 

CO, 1148 was used as a test variety. They noted that when the initial population 

was increased by reducing the inter row spacing of 60 em, the yield increased 

significantl yin late planted crop. The response to close row spacing in February 

planted crop was not pronouncad. The percentage of sucrose was not affected by 

either of the treatments. 

Irvine and Benda (1980) stated that 10 em between plants at 186 em spaced 

rows produced significantly higher yield of biomass, net cane and sugar ha" than 

row spacing of 76 and 1 cm, 

Singh et al (1981) compared the results of three planting methods and two 

planting densities. Vertical planting with sprouted selts gave higher cane yield than 

horizontal planting with non sprouted selts (control), However, the highest cane 

yield was obtained from horizontal planting with sprouted setts, Spacing the rows at 

60 em apart gave higher yield than spacing at 90 cm, 

Singh at al (1982) performed an experiment in which sugarcane cultivar 

Co, 1148 was planted in row spa cad al60 or 90 cm apart, receiving nitrogen at 37,5. 

75 or 150 kg ha", The highest yields (75,3 t ha") were obtained from cane spaced 

60 em apart rows, receiving nitrogen at the highest rate, Yields at the same spacing 

with kg nitrogen ha" were 70,9 to 74,5 t ha", The treatment had no appreciable 

effect on juice quality. 

Arceneaux (1984) found that cane yields from plots planted with seed pieces 

less than five-eyes were significantly lower than from those planted with seed pieces 

of It was further observed that the yields of cane from plots planted with 

whole stalks were lower than from those planted with segment stalks, Locsin and 

Gultermo (1953) compared different spacings for sugarcane variety POL-60l6. The 

spacings were 100 em between the rows with eight plants and four hills of two plant 
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m" of row, 30 and cm, between the rows with four plants m" of row and 90 

between the rows with eight plants and four hills of two plants m" of row, The first 

three spacing provided 80,000 plants 

sugar yields were non-significant. 

and the last two 88,000, Differences in 

Mahmood (1988) obtained the highest number of miliable cenes from plots 

planted in the pattern of 4 row strips 90 em apart as against the lowes! from plots 

planted in the pattern of double row strips 120 em apart, The highest cane yield was 

recorded in plots planted in the pattern of 4 row strips 90 em apart (129,12 t ha") as 

against 126,90, 125,17, 120.42, 109,83, 108,72 and 92.27 t ha" for the cane 

planted in the pattern of triple row strips 90 em apart, 4 row strips 120 em apart, 

double row strips 90 em apart, triple row strips 120 cm apart, single row strip 60 cm 

apart and double row strips 120 em apart, respectively, The sucrose content in cane 

juice was not affected significantly by any of the treatment II ranged form 13,67 to 

15,28 percent. 

2,2 Effect of Herbicides on Weeds in Sugarcane 

Peng (1980) conducted an experiment on herbicides screening in Taiwan and 

reported that isouron and DPX-410 at 1.5-2 kg ha" pre-emergence gave excellent 

control of the main grass weeds in all different climatic and soil types, Gesapex at 

2.4 kg ha", Karmex at 1,2 kg ha", Sencor at 1.4 kg ha", 2,4-0 at 1.4 kg ha" 

controlled weeds except Dela (Cyprus rotundus) for two months after planting, He 

further reported an increase in soil moisture content and increase cane yield with 

application of Gesapex and 2,4-0, 

Ponnuswamy and Sankaran (1982) reported an effective weed control with 

the application of oxyfluorfen at 0.125 and 0,188 kg ha" , 2.4-0 at 1 kg and 

combination of atrazine + 2,4·0 in controlling all annual weeds, Oxyfluorfen + 2,4-0 

increased the growth and yield of sugarcane, The conventional method of 1 hoeing 

with 2 hand weeding at 40 days and 60 days after planting was also comparable 

with these herbicide treatments, 
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Chambers (1983) reported that in leading sugarcane growing countries of the 

wond, the use of herbicides in cane crop has assisted in replacing 

mechanical/manual system. Research work has indicated sugarcane to be tolerant 

to many of the common groups of herbicides and both soil (pre-emergence) and 

foliage (post· emergenca) selective could be used. author however, expressed 

his notion that no single chemical would give effective control of all weeds species 

under the different climatic conditions. Therefore, combination of mixtures of two or 

more herbicides could be employed and in this connection, he has 

combination of triazine group with phenoxy type like 2,4·0 aminA 

Dhoble and Khuspe (1983) revealed that wide row spacing of 120 em 

improved grow1h characters and dry matter accumulation. Row spacing of 90 and 

120 em did not produce any significant differential effects on yield of cane, sucrose 

and CCS percentage. 

Turner (1983) reported that Eptam super - sanfener R 25788) and 

later sutan plus (butylate + R25788) gave good control of Cyprus esculentus and 

grasses in sugarcane while the control of C. rotundus was superior to that obtained 

with other treatments. The effectiveness of weed control was not affected by the 

planting operation but it was essential for the chemicals to 

soil for good weed control. 

incorporated in the 

Tilley (1984) reported that in pre-emergence trials during 1982·83, a number 

of herbicide treatments provided effective control of Euphorbia heterophylla in 

sugarcane. In post·emergence treatments, when the heterophylla was in seedling 

stage, 2,4·0 at 3.6 kg a.1. ha", 2,5-Tat 0.6 kg a.i. ha" and Ametryne at 4.0 kg a.1. ha' 

1 gave excellent control without any injury to cane crop. 

Patel at a/ (1985) reported that efficient weed control was obtained either with 

4 hand weedings or 2 applications of kg Asulox-40 ha" + 1.4 kg. Actnl OS at 30 

and 90 days after planting. All these treatments gave significant increases in cane 
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and sugar yields over the weedy control. 

Padilla et al (1986) reported that 4 and 6 kg diuron ha" applied pre-em. were 

conSistently more effective than the same rates of Gesaprim in controlling a weed 

flora consisting mainly of grasses Cyperus rotundus. Manual weeding was the 

least and chemical the most cost effective method. 

P .. ,r .. ? and Cunlino (1987) observed during 3 in sugarcane cv 60-5. 

C87-51 and TV 7616 using the following Ametryn formulations IPICI and Oxxon 

(Italian), Chemlimpex (Hungarian) and the standard Gesapex 80. The new 

formulations controlled Rottboellia exa/tata (R cochinchinensis) better than Gesapex 

with Oxxon being the most effective. TV 7616 was the sugarcane variety most 

susceptible to Ametryn, particularly the IPICI formulations, but it had largely 

recovered 30 days after treatment 

Hidayat-ur-Rahman a/ (1989) compared Gizapex combi, Stomp, Tribunil 

hand weeding for weed control at NWFP Agricultural University, Peshawar, 

Herbicides application gave significantly higher control of weeds than hand 

weeding. The mixture of Gizapex combi. Stomp and Tribuni (6kg+1kg+1kg) 

produced the highest yield of 64 t ha" compared to 32 t ha" in the weedy check. 

Sinha el al (1990) conducted 3 years research trials at Bihar, India on a 

sandy loam soil, asulox 40 (asulam) + ISO platoK (2,4-0) at 8A + 1.25 liters ha". 

asulam + Actril-D (Ioxynil) at 8.4 + liters and reported that Gramoxone 

(Paraquat) - Femoxone (2,4-D) at 2.5 lilers and 1.8 kg ha" gave effective control of 

weeds of sugarcane CV B No. 91 and yields comparable to hand weeding and trash 

mulching, Alltreatmenls were superior to the un-weeded control. Sucrose % in juice 

was not influenced by either herbicide or cultural treatments, 

Zainullah el al (1990) evaluated 6 different herbicides viz: 2.4-0, Gizapex 

combi, Arelon, Bladex plus, Tribunil and Djcuron for control of weeds in sugarcane 

at Sugar Crops Research Institute, Mardan. They reported that 2,4-D and Gizapex 

combi gave the best control of weeds and produced the highest cane yield of 66 and 
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61 t he'l, respectively as compared to the 39.6 t ha" in the control. 

Das and Borthakur (1991) compared Gramoxone, Atrazine , Atrazine + 2,4-

D, Atrazine + Oicamba, 2,4-0, Saturn and Taurus for weed control in sugarcane in 

trials conducted at Jorhal in 1985-87. Sugarcane Co-740 was planted. Weed 

species Borrelia hispida and Agerelun conyzoids were the most dominant, 

accounti ng for and 21.72% of infestation respectively. All herbicide treatments 

reduced hispida and Aconyzoids infestation but atrazine + dicamba gave the besl 

weed control (73,36%) and highest sugarcene yields. 

Johari and Singh (1991) reported that normal cultivation (4 hoeing and 6 

hand weeding), either pre-emergence Atrataf (atrazine) at 1.5 kg ha" or Sencor 

(metribuzin) at 1.5 kg combined with post emergence 2,4-0 at 1 kg resulted in 

maximum yields of sugarcane cullivar Co-1148 of 81.94,78.24 and 72.34 I cane ha' 

" respectively. Yield increases over Ihe weedy conlrol were 84, 76 and 63% 

respectively. Increased number and length of mill able canes together with 

decreased OW of weeds were responsible for enhancement in yields. Normal 

cultivation enhanced leaf chlorophyll levels. The use of herbicides did not affect 

sugarcane quality. 

Pandian et a/ (1991) reported sugarcane weeds were best controlled by 

using pre-emergence atrazine at 2 kg ha" + 1 hand weeding 45 days after planting, 

Sundararajan al (1991) conducted field trials and compared oxyfluorfen 

100-500 g ha", two hand weeding for the control of weeds (85,9% perennial 

grasses, 77% annual grasses and 6.4% broad leaf weeds in sugarcane and also 

reported all weed control treatments increased the height of sugarcane over weedy 

control, 

Yin (1991) reported that pre emergence herbicides were adopted by the 

Taiwan cane industry during the 1950s when rural labor becomes scarce. In the 

19705 post emergence herbicides were widely used. Currently the most common 

herbicides are alrazine and diuron (post emergence) and ametryn dalapon, 2.4-0 
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and paraquat (post emergence). During the fallow period glyphosate is used to 

control annual and perennial weeds. 

Kanwar et al (1992) evaluated weed control in spring planted sugarcane at 

the PAU Sugarcane Research Station Jaliandhar. The treatments included at 

1 kg ha-1 + 0.5 kg paraquat and 1 kg 2,4-0 amine pre-em, and 56 days after planting 

( DAP), atrazine 2 kg pre-emergence alone or followed by 1 kg 2,4-D days after 

planting, atrazine at 1 kg pre-em. followed by glyphosale at 1 kg 49 DAP and 2,4-0 

at 1 kg and alanchlor at 2 kg pre-em. They revealed that atrazine and 2,4·D 

controlled a wide spectrum of weeds and when used in combination, gave effective 

control of Cyperus rotundus and gave the highest yield of sugarcane (59.7 t ha,l) 

Liu et a/ (1992) reported that pre·em. application of Arsenal. S. at 0.1-0.15 kg 

a. L ha,l in spring planted sugarcane or post-em. application @ 0.2-0.4 kg in 

autumn planted sugarcane, resulted in good control of annual and perennial weeds. 

Millholon (1992) studied that itch grasses was removed from cane crop after 

30, 60 or 180 days of interference. After 30 days interference, it reduced sugar yield 

by 7%. After 60 days interference, it reduced sugar yield by 17% and after 180 

interference, it reduced sugar yield by over 19%. Their study indicated that itch 

grass must be removed from sugarcane well before 30 days of interference. 

Saini at a/ (1992) conducted field trials on silty day loam at Ralampur, 

Himachal Pradesh. In 1984·86 using a split plot deSign 10 study the economic 

profitability of following weed management treatments in sugarcane cv. Coj. 64 and 

Co 1148 and unweeded control, hand weeding 6 times (weed free plot), and pre·em 

atrazine at 1.52 2.5 kg ha". Greater weed control efficiency (99.5%) and 

sugarcane yields were recorded in hand weeded plots. ultimately resulted in 

greater gross returns however, the net returns and benefit/cost were significantly 

more with atrazine at 2.4 kg cv Co 1148 produced significantly greater net returns 

and benefit/cost ratios when compared to cv. Co;. 64. Irrigated plots gave 

approximately 1.6 and 3.3 fold greater net returns over un-irrigated treatments 

during the first and second year respectively, 
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Saini and Chakor (1992) reported that atrazine at 2.5 kg ha" gave beller 

weed control and increased extraction percentage, sucrose content, purity 

coefficient, available sugar content and commercial cane sugar yield compared with 

sugarcane from not weeded plots. 

Buragohain (1993) conducted field lrials on weed control and reported that 

greatest millable cane population and cane yield were obtained with pre-sowing 

application of atrazine al1 kg ha" + hoeing al60 and 120 days atier sowing. 

Chauhan and Singh (1993) conducted field trials and the effects of pre

emergence alrazine at 2.0 kg ha" and melribuzln at 1.0 kg followed by either 2,4-D 

+ paraquat (at 1 kg) 65 trash mulching 35 DAS and hoeing 3 times al 35, 65 

and 95 DAS for weed control in sugarcane. The results revealed thai all weed 

control treatments reduced dry weight compared to control. Atrazine at 2.25 

kg resulted in the highest cane yield. 

Landry et e/ (1993) reported that field trials were conducted at 6 sites in 

Unbumbulu to investigate the control of Cynodon deety/on, C, plectoslaehyus and 

Dlgitaria longiflora/ora in sugarcane (initially in ratoon using shields of various 

forms). A battery driven sprayer based on the commercial Knapsac sprayer 

was constructed with plastic shields 10 project both the operators and ratooning 

cane. A program of minimum tillage was undertaken when the grasses were sprayed 

with glyphosate as a pre-sowing grass eradication trealment and as a land 

preparation technique. The cost saving on sowing wes 50% and the estimated cane 

yield was almost double when compared with that obtained by conventional 

methods of land preparation. Therefore, it was concluded that successful control of 

creeping grasses can be expected 10 give Ihe small grower substantial increase in 

yield and projected nel income. 

Mann and Chakor (1993) conducted field tlials. The effects were evaluated of 

trash mulching at 7500 kg ha", hand weeding and atrazine at 0.75-2.25 kg ha" for 
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weed control in sugarcane, All weed control treatments increased the cane yield and 

reduced the weed OW from untreated control. 

Mehra at a/ (1993) conducted field study to determine the efficiency of weed 

control by pre-em, Application of 0.75 or 1,0 kg ha" isoproturan and 0,75 kg ha" 

pendimethaline and 1.31 kg ha" methabomzthiazuron and hoeing twice at 30 and 

60 DAS, Results indicated that post-emergence application of 1,0 kg ha" 

isoproturon was the best herbicide treatment in terms of wheat grain yield and cane 

yield (56,3 t ha") due to higher weed control efficiency, 

Millholon (1993) reported that pre-emergence pendimethalin and prodiamine 

at 3,4 kg ha" for both and post-emergence asulam at 3,7 kg ha", gal/e better control 

of itch grass in sugarcane, Mixture of pendimethalin With metribuzin or terbacil gal/e 

more efficient control of Johnson grass, 

Richard and Griffin (1993) conducted field trials on sugarcane, They applied 

post-em, asulam 3,7 kg ha" alone and in mixtures with OSMA 1.7 kg and MSMA 1.7 

kg ha", Johnson grass injury symptoms appeared sooner when asulam was applied 

in mixtures with either DSMA or MSMA, but Johnson grass control 4 weeks after 

treatment was similar to that resulting from asulam applied alone, Cane and sugar 

yield were increased by 56 and 58%, respectil/ely when compared with the weedy 

control. 

Honyal and Radder (1994) conducted field trials to el/aluate the efficacy of 

isoguard plus isoproturon at 1,25-2.5 kg ha" pre-em, and 1 ,75 kg post em, 2,4-D 

and alrazine al 2,5 kg pre-em. and hand weeding 30 and 45 days after planting for 

control of weed flora in sugarcane, They reported that atrazine and 2,4-D galle best 

wead control efficiencies and highest cane and sugar yields, 

Mehra et a/ (1994) reported that glyphosate at 0.8 to 1 kg ha" alone post-

emergence and with a 3% solution of urea was I/ery ef/ectille against Johnson grass 

and gal/e significant increase in cane yield. 
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Saini and Chakor (1994) conducted field experiment They treated sugarcane 

plots with 1.5, 2.5 kg ha" atrazine, compared with the unweeded plots. 

Treatment with atrazine @ 2,5 kg ha" gave best weed control and increased cane 

yield. 

Shafi et af (1994) conducted field experiment to detenmine the comparative 

effect of herbicide Gesapax combi at 3.75 kg ha", U-46-0 fluid at liters and 

hand weeding on weed control and cane yield at Faisalabad. They reported that all 

the chemicals gave significantly better control as compared to the weedy 

control, Gesapax combi 80 WP occupied the top position followed by hand weeding. 

They observed that the application of Gesapax Combi 80 WP, Basta 205 Land U-

46-0 fluid, showed 75%, 70%, 40% and 17% weed control respectively as 

compared to the weedy control. Increases in cane yield were recorded on an 

average of 65.54 and 50 t ha" with application of Gesapax combi 80 WP, Basta 205 

Land U-46-0 fluid, respectively as compared to the control yield of 41 t ha·'. Hand 

weeding plots the maximum cane yield of 68 t ha" but its use was found to be 

uneconomical and labor intensive as compared to Gesapax combl 80 WP. 

Christoffoleti et (1995) astaiesllEId the effects on control of Brachiaria 

decumbents and Cyperus rotundus In sugarcane treated with 1,2 kg teburthiuron, 

2.4 kg ametryn or hoeing, of including a groundnut crop in the rotation and treating 

this with 0.89 kg he" trifluralin, 2.4 kg alachlor or hoeing. Results indicated that pre

plant, incorporated lrifluraiin gave good control of B, decumbents in ground nul and 

also reduced incidence in the subsequent sugarcane crop Pre-em. Alachlor gave 

moderate control of Cyprus rotundus in ground nut, but also reduced infestation in 

the succeeding sugarcane crop, 

Hacker €It (1995) used Hoe 095404 {3-(dimethoxypyrlmidiflyli 1-(2-
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ethoxyphenoxysulfofly1 )-Urea} which is a new sulfonylurea herbicide with a wide 

efficacy spectrum and application window for the control of dicotyledonous weeds 

and in cereals, rice and sugarcane, They used Hoe 095404 between 10 and 

120g a,1, ha" depending on the application method, application timing, grow1h 

stages of the weeds, weed spectrum 10 be controlled and target crop, Hoe 095404, 

an inhibitor of acetohydroxyacid synthesis, possesses favorable environmental and 

tOxicological properties, such as low mammalian and toxicity, high soil 

adsorption and moderate to fast degradation in soil. No negative effects on following 

rotational crops have been observed so far In stUdies Including effects on re

cropped oilseed rape after post-emergence application In spring In In 

Germany, 

Kuntohartono (1995) conducted experiments to assess the efficacy of 

3.2 kg ha" tebuthluron, 0,8 kg c!omazone, 3,0 kg dlmethametryn, 0.96 kg 

glyphosate + ammonium sulfate, 2.0 kg fenoxaprop-ethyl, O.S kg fJufosinate 

ammonium, 3,0 kg dlclofop-methyl, 4.0 kg thiazopyr, 1,98 kg pendlmethalln and 0.5 

kg fJuazlfop butyl, applied pre-em" or early or late post-em. and 0.8-3.2 kg 

tebuthiuron and 0.75-3,0 kg dlmethametryn, applied pre-em + post-em. For control 

of To/tboellia cochinchinensis and to asses effect on sugarcane cv. PS 80847, 

Results indicated that best control was achieved with 0.8 kg ha" terlbuthluron and 

1 kg dlmethametryn applied 1 +28 days after planting (pre + post-em) and that 

these treatments caused no phyototoxic symptoms In the crop. 

Lelbbrandt (1995) showed that herlblcides with a base of glyphosate 

(Isopropylamine salt of glyphosa\e) or sulfate (trimesium salt of glyphosate) 

produced consistent kill rating for Cynodon spp. and products such as MSMA 

(720glliter monosodium methane arsenate) and (1960 g/kg sodium trlchloro 

acetate) In combination, controlled Digitalia abyssinica, The Cynodon species 

investigated Included C. dacty/on and C. p/ectosfachyus, the fomrer being both 

stoloniferous and rhizomatous and the latter stoloniferous only, D. abyssinica is a 
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rhizomatous species. Different application techniques such as controlled droplet 

applicators were compared with the conventional manually operated knapsack 

sprayers. In addition, certain physical operations intended to enhance product 

efficacy were tested. These included rotavating or slashing, wilh herbicide 

application commencing after sufficient re-growth had occurred. Tests extended 

from early 10 lale summer to determine seasonal influence on control measures. 

Trials were conducted in a semi controlled environment as well as under fallOW 

conditions, and in plant and ratoon cane fields. Results indicated that creeping 

grass control in sugarcane can be improved by making specific changes to current 

recommendations. Observation in heavily infested fields indicated that good grass 

control and minimal cane damage could be achieved by slashing cane and spraying 

the grass after a suitable period. 

Luscombe at a/ (1995) reported that RPA 201772 is a novel herbicide; it 

provides excellent selective control of both grass and broad-leaf weeds in maize 

and sugarcane when applied pre-emergence or early pre-plant at the relatively low 

rates of 75 g ha" to 140 g ha·'. 

Mascarenhas et a/ (1995) set up an experiment at the EPAMIG Experimental 

Station, Prudente de Morais, MG, on 24 March 1994 with sugarcane cv. RB-72454, 

planted in a humid galley silt clay low land soil of pH 5.S. 1-halosulfuron (4. 0.5% 

Tallow amine surfactant) and 2.4-0 (control) applied post-emergence at 260 liters 

hs" with a hand held constant pressure sprayer when the crop plants were 65 em 

tall. DUring herbicide application, 15 to 30 em high purple nuts edge plants were 

terminating their vegetative growth and beginning to flower. Weed control evaluation 

was done at 1 30, 60 and days after herbicide application, by counting the 

number of live weed sprouts in 0.2 m2 plots, Results showed that halosulfuron al a 

rate of 131 9 ha'" gave belter than 90% weed control 90 days after application. 

Viability perfonned in tubers collected 20 em deep 90 days after herbicide 

application showed that halosulfuron rates of 93.75, 112.5 131.25 g ha" 
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reduced viable tubers by 47.7, 52.7 and 60.7%, respectively. T"",~~ results were 

significantly better than those obtained with 2,4-0, which reduced viably tubers by 

only 23%. Halosulfuron appeared to selective to sugarcane and caused no injury 

symptoms such as necrosis or stunted growth. 

Mehra et af (1995) conducted field trials on weed control on sugarcane. They 

reported that simazine and atrazine at 1 kg ha", metribuzin at 1.4 kg ha-' and diuron 

1.6 kg ha-' as pre-emergence treatment to sugarcane gave significant reduction in 

dry matter accumulation of weeds compared to the untreated control. 

Selim al af (1995) evaluated the effectiveness of sugarcane pesticide 

management practices on movement of atrazine, metribuzin and a. zinphos-methuyl 

mi surface runoff and subsurface flow from sugarcane fields in South Louisiana. 

data are to quantify waler quality benefits and effectiveness of 

management practices (BlyIPs) on reducing non-point source pollutants from 

herbicides and insecticide applications. Three types of chemical applications were 

carried out, a full broadcast (high treatment), a 3S-inch band treatment These data 

an important implication of BMP of agricultural chemicals for sugarcane. 

Sarjit et af (1995) compared me!ribuzin at 0.70, 1 and 1.40 kg ha·'. pre-

em, or post-em, days after planting (DAP) and atrazine pre-em. or post-em at 1 

kg for chemical weed control in sugarcane var. CoJ 64 in field trials on alluvial 

sandy loam at Jaliandhar during 1991-94. Hand weeding twice 30 and 60 days 

after planting was used as the control treatment of the herbicide treatments. 1.40 kg 

metribuzin post-em. gave the highest weed control efficiency (69.3% compared with 

81.5% for the control treatment). All post-em treatments with melribuzin effectively 

controlled annual grasses and broad-leaved weeds and caused severe scorching of 

Cyperus rotundus. Pre-em Metribuzin application (1 and 1.4 kg) gave a 

significantly higher number of millable canes, and better cane an sugar yields. 

21 



Thakur et al (1995) conducted field trials on sugarcane and reported that 

highest cane yield (11t33 t ha'l) and commercial cane sugar (14.76%) yields were 

obtained with pre-emergence application of Sencor at 1 kg ha" plus mulching with 3 

t trash ha" 45 days after emergence. 

Afghan (1996) reported that post-emergence application of Gesapax Combi 

1.S5 kg ha',+2,4_D at 0.65 kg ha"+triton 100 at 0.60 ha,l exhibited effective 

control of both broad leaved and grassy weeds in sugarcane and also resulted in a 

high marginal rate of retum (157%), stripped cane (77t ha") and sugar yield (11.6 t 

ha'\ 

Constantine et al (1996) carried out experiment to detennine the efficiency 

and phytotoxicity of isouron, compared to traditional herbicides. They reported that 

isouron @ SOO g he" or 1000 g ha" gave 1 00% weed control and did not result in 

visual symptoms of phytotoxicity to the sugarcane 

Marion (1996) conducted field trials In cote d'ivoire In 1991-93 to asses the 

efficacy of products containing acetochlor, atrazine, aclonifen or ametryn, 

clomazone, diuron, hexazinon, metazachlor, metolachlor + lerbutryn, metribuzin and 

tebuthiuron, applied alone and in various combinations, for pre-em. weed control in 

sugarcane. Results indicated that weed control equivalent or belter to that achieved 

with the reference, ametryn + atrazine was achieved with many of the treatments, It 

is concluded that there is potential for extending the range of herbicides currently 

used for weed control in sugarcane in Cot d'ivoire. 

Naidu et al (1996) conducted field experiment to detennine the most 

profitable and effective integrated method of weed control, It was reported thai 

application of the pre-emergence translocated herbicide at 1.0 kg ha"+2,4-

22 



D kg ha" was more effective in reducing weeds and improving sugarcane yield. 

Olea et (1996) carried out a survey in 1992 (2,4-D, MSMA, asulam, 

glyphosate, dalapon, TCA, paraquat, ametryn and picloram). New products for use 

post-planting appearing in the market are considered and include lhose in the 

sulfonylureas group. For newly products gave disappointing results. Future 

strategies for weed management in sugarcane are discussed and comprised; use of 

total herbicides; use of pre-emergence herbicides; and newly systems of crop 

management. It was concluded that the disappearance of some herbicides in the 

sugarcane area of Argentina is a sign of adoption of new weed management 

strategies which include a new herbicide spectrum. Owing to criteria to preserve the 

environment, products which do not serve this purpose will cease to be 

commercialized. II was suggested that sugarcane management in the area must be 

re-planned according to new techniques and means of weed control, which might 

include the use of non-selective herbicides in pre-planting treatments or use of 

special application eqUipment, and thai all these will require economic investment. 

Rao and Yeerenna (1996) carried out field studies during 1992-94 at Bihar, 

Kamataka, India, to investigate the efficacy of atrazine (2.5 kg ha''), 2,4-0 (2.5 kg 

ha"). isoguard and isoproturon (1.25, 1.875 and 2.5 kg ha"), or hand weeding 

thrica in sugarcane (cv. Sanjeevini Co-7219). Atrazine and 2,4-D were equally 

effective as hand weeding, and resulted In lower dry weight of weeds. Isoguard 

proved inferior to the other herbicides used in the study, in 

parameters, and was at par with the unweeded check, 

of growth and yield 

Songwu et al (1996) carried out the trials at 3 sites in Taiwan to assess the 

efficacy of new herbicides and herbicides combinations for the control of weeds in 

sugarcane. Butisan Simetazachlor or AC 448 gave 70-85% control, although 

transient cane damage occurred in clay soil, good control was achieved with early 

post-em, ametryn + Garlon itriclopyr bulotyl in sandy loam and this combination 
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controlled Cyperus rotundus in clay soil. In trials in sandy loam in 1990-91. pre-em, 

treatments performed than earty perennial weeds and butralin also showed 

promise for weed control without crop injury, In trials in sandy loam in 1993-94, 

Cadre AC 263, 222. (+)-2-(4-isopropyl-4-methyLsoxo-2-imidazolin-2-yl)-5-

methylnicolinic acid gave good control of grassy and broad leaved weeds without 

damaging cane, It is concluded that a wide range of herbicides and mechanical 

methods are needed for control but some of the new herbicides 

and combinations showed promise. 

Silva et af (1996) conducted field trials to asses the efficacy and selectivity of 

50-200 g ha" f1azasulfuron applied as single or split treatments. Sequential 

application was better tolerated than single applications, with 90% control of 

Cyperus rotundus and Cypel!'Us eseulentus. Cyperus eS(;U1E~ntLtS achieved 28 days 

after treatment Control Cenehrus esehinatus was good but control of 

Cynodon dac/y/on was poor. 

Singh et af (1996) conducted field studies to determine the effectiveness of 

weed control in sugarcane by mechanical, chemical and checmial + mechanical 

methods and by trash mulching. The major weeds in experimental plots included 

Cyperus rotundus and Chenopodium album L They reported that planting. a 

pre-emergence spray with at 1 kg ha"+trash mulching 3 t ha" 45 days 

after planting was recommended as these control the weed 

population by 75% compared with the untreated control. 

Toor et af (1996) conducted field trials to asses the efficacy of hand weeding 

30 + 60 days after planting. Weeding 30 days after planting + t ha" trash mulch 

45 days after planting, pre-emergence alrazine + 10 kg or 3,5 t trash mulch 

both 45 days after planting, 2 kg pre-emergence alrazine + hoeing 60 days after 

planting 1 kg pre-emergence metribuzin + hoeing days planting for weed 
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management of broad leaved and grassy weeds and Cyperus rotundu5 in 

sugarcane. Results indicated that hand weeding and integrated measures gave 

lower weed DM and higher weed control efficiency than applying herbicides alone. 

lowest weed DM and highest weed control efficiency was achieved with 

weeding + mulching; metribuzin + mulching gave the highest average yield of 57.7 t 

ha-'. 

Dario e/ al (1997) conducted field trials to determine the efficiency of 

flazasulfuron on weed control in sugarcane. product was applied under pre and 

post-emergence conditions at doses of 50, 75, 100 and 150 gal ha-'. The result 

indicated thaI falzasulfuron was highly efficient in contrOlling weeds. 

Dickmann (1997) reported that oxadiargyle is active pre-emergence 

herbicide on both annual monocotyledons and dicotyledons weedS and effective 

dose as 50-150 g a. i. ha-'. 

Goadall (1997) applied herbicide to Chromo/alma odoreta thickets in two 

phases, the first broadcast sprays at 100 liters water ha" and the second a spot

spray on missed plants four months later. Triclopyr at 480 g Ute(' aj. was effective 

at 0.25% vlv, providing more than 95% control. Indigenous seedlings 

were killed by the spray and saplings were defoliated. Seedlings underneath 

odorets thickets were not affected and benefited once the weed was killed herbicide 

and machinery costs made the technique marginally more expensive than treating 

infestations With manual labor, but technique was 11 times faster per treated 

hectare. 

Lewis (1997) conducted pre-emergence trials to screen newly developed 

herbicides for the control of ongoing weed problems within the Jamaican 
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industry. Observation on population densities and IiIler heights taken with plots 

treated with flurochloridone (Racer) and acetochler (Relay) to test their efficacy 

against the weed flora showed some unsatisfactory effects. In each plol, six primary 

tillers from the four inner rows were measured from soil level to lap and a count of 

the number of primary sprouts per meier taken. Analysis of variance on the data 

showed that tiller heights and population densities within plots treated with Racer 

alone, or with Racer and Relay combined were Significantly lower than those 

recorded within plots treated with Gesapax combi (ametryn + "Ir,,,,iln .. \ 

Loper and Mason (1997) conducted field trials on sugarcane. Eight 

sugarcane varieties (B41227, BJ 701 BT 74209, B 80689, BT 7714, BT 7748, 

7782 and B 8075) were subjected to four pns-emergence herbicide treatments viz. 

Oxadiazon, Oxadiargyl. Pendimethalin, and Metribuzin. Pendimethalin and 

metrtbuzen in successive rotations two locations in Trinidad, Significant 

herbicides X variety interactions were found to yield and cane quality in the first 

ratoon and for weeds control and crop growth in the second ratoon. Metribuzin was 

the most effective and pendimethalin the effective for weed control at both 

locations. Overall, weed populations were higher for the slower growing varieties BT 

7748 and B 80689 and lower for the fast growing BT 7714 and BT 74209 growth and 

yield parameters suggested that oxadiazon was better suited than metrtbuzin for use 

in B 41227 and BT 7748, although weed control was Significantly better with 

metribuzin. Similar weed control levels were obtained for oxadiazon and oxadiargyl, 

although the effects on growth and yield may have varied for the same variety, 

Olea et al (1997) described a management program for the control 

perennial weeds, with special reference to Cyperus spp., Sorghum halepense and 

Cynodon spp. in sugarcane in Argentina. The program consists of the renovation of 

the area immediately after harvesting the sugarcane crop, followed by a period 

waiting for the weeds to grow and application of non-selective herbicides in the 

summer. The planting of the next crop is delayed by one however, it is argued 
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that the economic advantage gained by controlling the weeds, which would normally 

compete with the cash crop, outweighs the loss of one crop. It is suggested that the 

program is particularly suitable for planting sugarcane in February-March, when 

preparation is required. A schematic representation of the program is presented, 

showing when to carry out each management. The herbicides include glyphosate 

applied al ploughing, for all 3 weeds, and ayloxyphenoxypropionale and 

cyclohexadione herbicides for the grasses. Information is presented on the best time 

for herbicide application, based on weed phySiology. The suggested glyphosate 

dosage is Iilers for Cynodon. Notes are also provided on application and post

application management. 

Richard (1997a) evaluated the effectiveness of tillage thrice, herbicides, or 

tillage + glyphosate (2.24 or 3.36 kg ha·l ) to control Cynodon daely/on in fallow 

fields used for sugarcane (cv. CP-70-32 1 and CP-74-3 83). Tillage at 3 to 4 weeks 

intervals between row formation in lale May and planting in late September/early 

October reduced C. dactylon infestations in newiy planted sugarcane in December 

44-51 %. Tillage + glyphosate (3.36 kg ha") were more effective than tillage only, 

and as effective as Iillage + glyphosale on reducing C. daely/on infestation. The 

application of atrazine (3.36 kg ha'\ or sulfometuron (0.14 and 0.28 kg ha,l) to 

newiy formed rows in late May did not reduce the need for tillage or an application of 

glyphosale during the fallow period, but imazapyr (1.12 kg ha") did. Sugarcane 

shoot population in December was similar for all treatments, despite differences in 

weed infestation (11-94%). However, sugarcane stalk number and height and 

sugarcane and sugar yield in the following year were greatest when glyphosate 

(3.36 kg ha"') was applied twice or combined with atrazine (3.36 kg ha-') or 

metnbuzin (1.68 kg ha") when tillage was followed by glyphosale and in one year 

when imazapyr (1" 12 kg ha") alone was applied to newly formed rows. 

Richard (1997b) in field studies conducted in Louisiana from 1987 10 1990 

evaluated soil and foliar-applied herbicide treatments for the control of seedling 
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Johnson grass (Sorghum halepense) in the interim between row formation and the 

planting of followed sugarcane fields approximately 90 days later. Soil surface 

applications of melribuzin al1680 g aj. ha", pendlmethalin .. alrazine each al2240 

g ha"' terbacil 1680 g a.L ha"', and sulfometuron at 35 9 ha"' followed by a 

surface application of alrazine at 2240 9 a.L he"' did not conSistently control 

seedling Johnson grass until the crop was planted. Rhizome Johnson grass 

populations originating from seedling Johnson grass that the fallow 

treatments were lowest in the newly-planted crop when sulfomeluron al140 to 280 g 

a.i. ha"', particularly as a sequential traatment alone or as a splil treatment at 2% by 

volume following applications of metribuzin, terbacH, and pendimelhalin or trituralin 

with atrazine. Sugarcane shoots populations in the autumn after planting and sugar 

yields at Ihe of the crops first growing season were highest where fallow 

treatments minimized Johnson grass development. These treatments also provided 

broad-spectrum control of other seedling weeds, the residues of which influenced 

crop development. 

Sinha et a/ (1998) conducted field trials In which was given 60, 

120 or 180 kg N ha"' and 6 weed control treatments, comprising 1 kg ha" of pre" 

emergence atrazine or metribuzine plus 1 kg post-emergence OJ kg pre

emergence oxyfluorfen plus 2,4-D, 2 hand weeding. hoeing at monthly intervals, and 

unweeded controls. Hand weeding gave the lowest weed dry weight Of the 

herbicide treatments, metribuzin .. 2,4-D gave the most effective weed control. Cane 

yield increased with increasing N rate and was highest with hand weeding or 

metribuzin .. .<,'I-U, 

Smith (1998) conducted surveys to determine the herbicide use and weed 

management practices and reported that US growers predominantly depend on 3 

herbicides, atrazine makes up 31 % of all use, is applied on 89% of the crop 

acreage while pendimethaline and 2,4-D each make up 16-17% of the market and 

are each used on .qu-';:)u'ro the acreage. 
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Viviani et al (1998) reported that Isoxaflutole is a novel herbicide for broad 

leaf and grass weed control in corn and sugarcane. 

Honyal and Yandagoudar (1999) conducted field study on sugarcane. They 

reported that cane yield was 102.1 t ha" without weed control as against 112 t with 

2.5 kg isoguard (pre-em), 144.0 t with 2.5 kg pre-em. Atrazine and 145.71 t with 

hand weeding, the atrazine also gave the lowest weed number and dry weight at 

harvest 

Philbrook e/ al (1999) reported that BAY MKH-3586 (a photo synthesis 

inhibitor) has demonstrated excellent activity against many major annual 

dicotyledonous weeds and annual grasses in maize and sugarcane. BAY MKH 3586 

can be applied either pre-emergence or post-emergence. 

Alam (2000) noted that various herbicides reduced the fresh weight and dry 

weight of Conyza slrie/a. 

Masood (2000) found that application of Gizapex reduced branches and 

leaves of Conyza slrida plants. Ancom alone and in combination with 2,4-D was 

more effective in spraying for vegetative growth. Gizapex also reduced the plant 

height, branches and number of leaves, fresh and dry weight of Conyza slriela. 
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CHAPTER 3 

MATERIALS AND METHODS 

The efficacy of different herbicides alone and in different combinations was 

evaluated for the control of newly introduced weed Conyza stricta in sugarcane planted 

at different geometrical patterns under agro-ecological conditiOns of D. I. Khan during 

2000-02. The experiments were conducted at the Department of Agronomy, Faculty of 

Agriculture, Gomal University, D. I. Khan. (NWFP), Pakistan. 

The experiment was laid down in a randomized Complete Block Design with 

split plot arrangements with three replications during 200()"01 and repeated during 

2001-02 to confirm the reliability of the results. The geometrical pattems were kept as 

main plots whereas the herbicide treatments were allotted 10 the sub-plots with a sub

plot of 5 x 3.6 m2 in the successive year of studies. Bolh geometrical pattarns and 

herbicides treatments were assigned at random to the experimental units according to 

procedure laid down by Steel and Torrie (1980). 

3.1 Sugarcane variety 

The sugarcane crop variety Co-1148 was obtained from a progressive farmer of 

the area for the first year of study and from the first year experiment, the seed was 

taken for the second year of experimentation. 

3.2 5011 and weather 

The same piece of land was used for the successive years of experimentation. 

Soil sample up 10 a depth of 30 cm was taken from the experimental site and analyzed 

at Agricultural Chemistry Laboratory, Agricultural Research Institute. Dera Ismail Khan. 

The soil was clay loam having an electrical conductivity of 1300 pH 7.4, organic 

matter 0.68%, Phosphorus a (ppm), Potassium 110 (ppm), CalCium and Magnesium 

(meq/l), Carbonates Nil (meqll), HCO:! 5.1 (meqll). Sodium (meqIL) and lime 

15.5%. 

3.3 Fertilizer managemant 

Fertilizer was applied @ 17()"11 ()"11 0 kg NPK ha·1 The P and K along with one 



Ihird N were applied at sowing, while Ihe remaining N wes top dressed in two equal 

splits wilh each al Ihe completion of genninalion and tilleling. Nitrogen, phosphorus 

and potash were applied in the fonn of urea, (46%N), diammonium phosphale (18% N, 

46% P20S) and sulphate of potash (50% K), respectively. 

3.4 Herbicides 

Ancom or diuron is a selective pre or post-emergence herbicide in wettable 

powder fann, II is a substituted urea herbicide inhibitng Ihe electron transport in 

photosynthesis. Ancom controls a wide range of broad leaf weeds and gresses in many 

crops, It is a systemic herbicide, which is absorbed by the foliage or roots to which it is 

applied, enter Ihe cell sap and is transloceted to other parts of the piant It is 

manufactured by Ancom Bernard, Malaysia. 

Glzapex is also a selective herbicide in a wettable powder fonn, It contains 

atl1iZine and amelryn, Bolh these herbicides are also electron transport inhibitors, It is 

very useful in controlling weeds growing wilh crop, Its application al proper dosage in 

Ihe young genninating canes suppresses weeds wilhoul injuring canes, Gizapex is 

manufactured by Syngenta (Pak) Limited, 

Dlcuran MA-80 WP is also a selective herbicide. Selective herbicides are Ihose 

chemicals, which when used on plants of different kinds. will kill or injure some species 

and cause little or no harm to other, It contains chlortiluran and MCPA (2 melhyl-4-

chlorophenoxyacetic acid), II is used for Ihe control of many types of broad leaf weeds. 

Chlortiluran is also a substituted urea herbicide, while MCPA is an auxin type herbicide. 

This compound is used in cultivated agliculture and in pasture and range land 

application. II is manufactured by Ihe Giba Geigy (Sygenta) Pakistan (Pv\) Limited .. 

Herbicides were applied post emergenca 30 days 

the traatments through out the study, 

3.5 Plant protection measures 

planting at \he same date to all 

Gane set were dipped in Benlate solution (2%) as prophylactic measure against 

seed and soil bome diseases. Heptachlor was applied @ 3]5 liler ha·1 with first 

irrigation after planting to control white ants (Micro/ennes obesi Hel and Tennes 

obesus Ramb). The attacked insect pests like borer, pyrilla etc. were under economic 
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lhreshold level and hence no pesticide was applied. 

3.6 Management of Irrigation 

Irrigation was applied when needed. Each irrigation was of 10 em depth. 

During the cropping season, no natural calamil1l occumsd. The meteorological 

data for the experimental period during bolh lhe year of experimentation was obtained 

from lhe Arid Zone Research Station, Dara Ismail Khan and is presented in Appendix 

A, B, and C). 

3.7 Experimental Detail 

Design: Split plot design 

Main Plots: Planting geometries (03) 

1. Single rows 60 centimeter apart 

Double rows 90 centimeter apart 

3. Triple rows 120 centimeter apart 

Sub Plots: Herbicides 

Herbicidal Traalments: 

T, - Control 

T2 -.Ancom 80 WP alone 

N-(3,4-dichlorophenyl)-N. 

N-dimelhylurea. 

T3 - Gizapex alone 
Co. (".v 

08 

no herbicide 

2-( ethylamino )-4-(lsopropytamino )-6-(methylthio )-1.3, 5-triazine 

T.- Dicuran alone 
M ffb.:> 

(2-methyl-4-chloro-phenoxyacetic acid) 

3.00 kg ha"' 

Ts- Ancom + Glzapex ~",Jv. 
Ta - Ancom + Dicuran MA60 WP 

T7 - Gizap~curan MA60 WP 

Ts - Ancom + Gizapex + Dicuran III/~ f <.> 
(/2.\\.1, . 

Data on sugarcane and weed parameters were recorded according to the 
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standard procedure laid as under. 

3.8 Observation recorded on weed parameters 

3.8.1 Weed population 1m.;!) 

Number of plants m·2 of weed (Conyza slriela) were counted in each plot and 

divided by the area of the plot to lind out the number of stricte weed m'2 

3.8.2 Plant height (cm) 

Ten randomly selected C. stricte plants in each treatment were measured In 

centimeters from the soil surface to the growing tip of the shoot and then averaged. 

3.8.3 Number of branches ptanr1 

Branches 01 ten randomly selected C. s/nets plants were counted in each 

treatment and then averaged. 

3.8.4 Number of leaves plant,1 

Leaves of ten randomly selected Conyza stricta plant in each treatment were 

counted and then averaged, 

3.8.5 Fresh weight plant·1 (g) 

Ten randomly selected Conyza s/riefa plants were harvested, weighed and then 

averaged. 

3.8.6. Dry weight plant,1 (g) 

Ten randomly selected Conyza stricta weeds were harvested. Firstly plants 

were sun dried and then oven dried at eDGC to a constant dry weight and then 

averaged. 

3.9 Observation recorded on sugarcane parametera 

3.9.1 Stalksatoor1 

The total number of stalks In each plot were recorded and divided by the 
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number stools in the plot to lind out the number of stalks per stool, 

3.9.2. Plant height (em) 

Ten randomly selected stalks at their physiological maturity in each traatment 

were measured from the soil surface 10 the growing lip of the shoot To find out an 

average height per plant, the tolal height was divided by ten, 

3.9.3 Single cane weight (kg) with top 

Ten randomly selected canes along with tops at their physiological maturity in 

each treatment were harvesled and weighed, and the total divided by ten to find out the 

single cane with top weight 

3.9.4 Single cane weight (kg) without top 

Ten randomly selected canes without top at their physiological maturity in each 

treatment were harvested and weighed, and than averaged, 

3.9.5. Stem girth (em) 

AI physiological maturity, stem girth of 10 randomly selected canes was 

measured with vemier caliper in centimeters and then averaged, 

3,9.6. Internodes eane,1 

AI harvest, inter-nodes of ten randomly selected canes from each treatment 

were counted and than averaged, 

3.9.7. cane Yield ton he" 

All millable stripped canes yield of each plot was weighed and then converted 

into ton per hectare, 

3.10. Benefit cost ratio (BeR) 

The benefit cost ratio was calculated by dividing the gross income by total 

expenditure, (CIMMYT, 1988), 

All the recorded data were subjected to the analysis of variance techniques 
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appropriate to 1I1e design. For each lreit, 2-year data were pooled for statistical 

analysis. The means were compared using Fishers protected Significant 

Difference procedure laid down in Sleel and Tome (1980). 
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CHAPTER 4 

RESULTS AND DISCUSSIONS 

Weeds are the plants which are harmful to the total environments. Some are 

even poisonous, These useless plants occur in every field, compete with the crop for 

nutrients, moisture, light and carbon dioxide, and reduce the yield both qualitatively 

and quantitatively, This competition leads to substantial losses, increasing production 

costs. Weeds also intensify the problem of diseases and insect pests by serving as 

their altemate hosts, 

There is no simple method to control weeds of all forms, Different kinds of 

social, economical and environmental factors influence the choice of method to be 

used, The old practices are being revised and integrated with the chemicals, biological 

agents and planting geometries, Different herbicides alone and in combination were 

evaluated at the Department of Agronomy, Faculty of Agriculture, Gomal University, 

D. I. Khan for the control of weeds in sugarcane planted at different planting 

geometries during the year 2000-2001 and 2001-2002, The results are presented in 

this chapter. 

4.1 Effect of Planting Geometries and Herbicides to Control Conyza sldcts In 

Sugarcane. 

4,1.1. Conyza stricts Plant Population 

The data presented in the Table 4,1.1.1 revealed that standard method of 

sugarcane planting diferred significantly from the two newly introduced planting 

geometries, These both methods significantly reduced the weed denSity found in 

sugarcane as compared to the routine method (60 cm apart rows). The most efficient 

weed control was found when sugarcane was planted in triple rows using 120 cm strip, 

These results indicate that only adoption of sugarcane planting geometry of 120 

em apart can suppress Conyza slricla by about 58% over the routine sugarcane 

planting pattem. The double rows cane in 90 em strips also Showed its superiority over 



routine method of cane planting. efficient weed control which resulted using 

improved planting geometries over the routine method (60 cm apart rows) might be 

due to increased competitive efficiency of cane plants over weed plants to utilize more 

plant nutrients. light, water etc. which resulted in less balance of these to utilized by 

Conyza slrieta plants. II can be concluded from these results that the use of planting 

geometries techniques in sugarcane husbandry is helpful in suppressing the Conyza 

striela weed. 

It is quite evident from the results shown in Table 4.1.1.1 that herbiCides 

Significantly reduced number of weeds over control. In case of herbicides alone 

application, the Dicuran Significantly reduced the number of weeds and proved to be 

the besl herbicide when compared with Ancom and Gizapex combi applied as alone. 

However. its effects did not differ significantly from the effects shown from Gizapex 

combi alone application. Ancom application as alone showed the least control over all 

other treatments but it was found belter over control. So Ancom is an inferior herbicide 

Dicuran and G!zapex combi. Although combined application of Ancom + Gi2:apE!X 

comb! + Dicuran proved to be the best weed control among a/l the treatments but. it is 

only 5% superior to that of Dicuran alone application. These results suggest that 

application of either Gizapex or Dicuran can efficiently control the Conyza strieta in 

sugarcane. It seems uneconomical to apply the test herbicides in combination to 

control the newly found broad leaf weed Conyza sttiela. 

Table 4.1.1.1 shows that interection between planting geometries and herbicide 

application was also significant The highest weed denSity was recorded in the plots 

where no herbicide was applied where sugarcane was planted routinely. It is 

interesting that use of planting geometry techniques had suppressing effects on 

Conyza stricta. The planting geometry of 120 cm having triple rows showed 29% 

weeds mortality over single rows 60 cm apart. The trend to control Conyza sttieta 

through interaction of herbicides and planting geometries suggested that Dicuran 

application in alone along with adopting triple rows planting geometries was very 

efficient way of controlling this weed in sugarcane. Moreover. Dicuran applied in 

blended application with Gizapex combi + Ancom proved to be the best in triple rows 

planting geometry. 
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Our results collaborate with the results obtained by Peng (1984a. b, c. d, e, f), 

Smith (1978), Rahim and Malik (1988). Fasihi and Malik (1989 c). Rao (1992). Ahmed 

et al (1994) Afzal et (1995) who reported higher weed control efficiency with 

blended application of herbicides. These results are also in conformity with Mehra al at 
(1993), Millholon (1993) and Afghan (1996) who obtained effective control of both 

narrow and broad leaf weeds by blending Gizapex Combi with 2,4-D and Triton 100, 
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Table 4.1.1.1 Cony.za stricta population (m·2 
) as affected by herbicides In 

sugarcane planted under different geometrical pattern during 

2000-02 in D. I. Khan. 

Planting Geometries 

Single Rows Double Triple Herbicide 
Herbicides 

at SO cm Rows 90em Rows 120 means 

apart em apart 

Control 21,16b 16,83c* 20.55a' 

Ancom alone B.OOd 6.B3d 4.83e 6.SSb 

Gizapex Combi BO WP 
3. 83etg 3,00eg 2,33tghi 3.0Scd 

alone 

Dicuran MA60alone 3.B3e1g 2.66efgh 2.00ghi 2.83cd 

Ancom+Gizapex 
4.B3e 4.33el 2.B3efgh 4,00c 

Combi 

Ancom+Dicuran MA60 3.66efg 3.00efg 2.5Ofghi 3,05cd 

Gizapex Combi + 
2.83efgh 

Dicuran MA60 
2.5Ofhi 1.66ghi 2.33d 

Ancom + Gizapex 
2.00ghi 0,66hi 0,331 LODe 

Combi+ Dicuran MA60 

Planting geometry 
a.5Ba 5,52b 4.16c 

means 

• Values sharing a common leiter in the respective category are not significantly 

different by LSD test at 5% probability. 

LSDo 05 for planting geometries 0.83 

LSDo,05 for herbicides 1.09 

LSDo05 for interaction 1,80 
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4.1.2. Conyza strieta plant height (em) 

Plant height is an important growth parameter. Weed plant can get more height 

If It Is healthy and as a result will be more competitive to vigorous growth. The 

weed plant height data for the 2 study was combined and analyzed. 

A thorough study of the (Table 4.1,2,1) indicated that sugarcane planting 

geometry were statistically different in affecting the weed plant height. The smallest 

(11,21 em) weed plant height was recorded in the planting geometry oftriple rows 120 

cm apart, and was at par with 90 cm apart double row which was significantly lower 

than the weed plant height obtained in the other planting geometries 60 cm apart 

in this study, The more splice between sugarcane decreased competition 

between sugarcane plants and weeds and as a result better growing sugarcane plants 

overshadowed the weed plants and prevented them from gaining height. The highest 

plant height was meiasu In planting geometry of single rows 60 cm apart, The 

lesser row spaces offered greater competition from weed for nutrients and space 

resulting in taller of Conyza stricta plants, 

When averaged across planting geometries and (Table 4,1,2,1), the 

lowest weed plant height was obtained in the treatment where 

Ancom+GIzapex+Oicuran was used in blended form, This treatment was significantly 

(P=O,05) different from other treatments except GIzapex+Olcuran In reducing the 

weed plant height All the treatments significantly reduced weed plant height 

as compared to the weed plant height in the weedy check, The weedy check produced 

weed plants with the tallest weed plant height of 32,56 cm, It was evident from the 

data that herbicide mixture was more efficrent in reducing weeds plant height as 

compared to the herbicides used alone. 

Comparing herbicides same level of planting geometry, the tallest weed 

plants of 39.5 cm were Obl"'!f'1/ed in the planting geometry of single rows 60 cm apart. 

The highest reduction in weed plant height was caused by herbicides treatment of 

Ancom+Gizapex+Oicuran, Comparing herbicides the least effective in reducing plant 

height of weed, wes the herbicide Ancom when applied alone. The reduced weed 

plant height obtained in the treatment where herbicide blend was used may be the 
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result of enhanced suppression of weeds in the early growth stage as compared to 

Ihese herbicides alone. The enhanced activity of the mixture may be the 

synergistic in mixture. 
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Table 4.1.2.1 Conyza stricta plant height (cm) as affected by herbicides in 

sugarcane planld under different geometrical pattern during 

2000-02 in D. I. Khan. 

Planting Geometries 

Herbicides 

Control 

Ancom alone 

Gizapex 80 WP alone 
c.~' 

Dicuran MA60 alone 

Ancom+Gizapex 

Combi 

Ancom+Dicuran MASO 

Gizapex Combi+ 

Dicuran MA60 

Ancom + Gizapex 

Combi + Dicuran 

MASO 

Planting geometry 

means 

Single Rows 

at 60 cm 

39.50"" 

16.17 

14.00 

12.50 

12.00 

11.S7 

11.00 

6.00 

15.S0a 

a common 

different by LSD test at 5% probability. 

LSDo.05 for planting geometries 

LSDo.05 for herbicides 

LSDo.05 for interaction 

ns = Non significant 

Double 

Rows 90cm 

apart 

31.3"" 

12.00 

11.33 

11.17 

9.50 

1000 

9.50 

7.00 

12.73b 

2.07 

2.28 

Triple Rows 

120 cmapart 

26.83ns· 

9.17 

8.67 

9.33 

10.33 

8.33 

7.67 

11 b 

non significant 
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Herbicide 

means 

32.56a 

12.44b 

11.33bc 

11.00bc 

10.61bc 

10.17bc 

9.78cd 

7.5Sd 



4.1.3. Number of branches planr1 of Conyza sfrlCti!I 

The branches planr1 is important weed growth parameter. A weed plant that 

more branches will be more competitive than a weed plant with fewer branches. A 

weed with more branches will take more space, will have more photosynthetic activity. 

Therefore, il will lake more nutrients and moisture from the soil, which will inversely 

affect the crop growth and yield. 

The data on number of branches planr1 of two years was analyzed combined. 

The planting geometry means averaged across herbicides in Table 4.1.3.1 indicated 

that there were significant (P=O.05) differences in the planting geometry in affecting 

the number of branches per weed plant. 

The minimum (2.08) number of branches weed" plant were recorded in the 

planting geometry of triple rows 1 cm apart that was statistically at par with the 

branches per weed plant produced in the planting geometry of double rows 90 cm 

apart. The highest numbers of branches per weed plant were observed in the planting 

geometry of single rows 60 em apart which produced 2.56 branches per weed plant. 

All the herbicides Significantly reduced (P=0.05) the number of weed branches 

as compared to control. The maximum number of branches per weed plant (2.83) 

were harvested in the weedy check. The combination of herbicides 

Ancom+Gizapex+Dicuran caused maximum reduction in number of branches per 

weed plant. It produced signmcantly lesser weed branches per weed plant (1.56) as 

compared to all the other herbicides used in this study. The other efficient Herbicides 

were Gizapex and Dicuran. Increased reduction in number of branches per weed plant 

in the blended application of Ancom+Gizapex+Dicuran may have been due to the 

synergistic effect of the three herbicides in combination. All other herbicide treatments 

were statistically at par with each other in reducing the number of branches per weed 

plant 

The interaction effects of herbicides with the planting geometry are given in the 

Table 4,1.3.1. A perusal ofthe data depicted that the highest reduction in the number 

of branches (1.33) per weed plant were recorded in the treatment 
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Ancom+Gizapex+Oicuran at the planting geometry of double rows 90 cm apart which 

registered only 1,33 branches weed" plant The maximum number of branches per 

weed plant (3,50) were in the weedy check at the planting geometry of single rows 60 

em apart, 

Increased spacing between sugarcane strips reduced competition between 

sugarcane plants and weeds, As a result good growth in the early stage due to 

decreased competition for space nutrients and light made the sugarcane plants to 

overgrow the weed plants that may have caused reduction of weed branches. 
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Table 4.1.3.1 Number of branches plant,1 as of Cony.z:s stricts affected by 

herbicides in sugarcane planted under different geometrical 

pattern during 2000-02 In D. I. Khan. 

Planting Geometries 

Single Double Triple Rows Herbicide 
Herbicides 

Rows at Rows 90 120 em 
means 

60 em cm apart apart 

Control 3.50a 233 bede' 

Aneom alone 2.67 be 2.00 cdefg 1.67 efg 2.11b 

Gizapex 80 WP alone b 1.83 defg 1.83 defg 217b 
~. 

Dieuran MA 60 alone 2.50 bed 2.50 bed 2.19 bedef 2.39b 

Aneom+Gizapex 
2.33 bede 2.00 edefg 2.67 be 2.33b 

Combi 

Ancom+Dicuran MASO 2.50 bed 2.00 cdefg 2.67 be 2.39b 

Gizapex Combi+ 
2.33 bede 2.33 beda 1.83 defg 2.17b 

Dicuran MA60 

Aneom+ 

Combi + Dicuran 1.83 defg 133 9 1.50 fg 1.5Sc 

MASO 

Planting geometry 
2.56a 2.08b 2.08b 

means 

a common 

different by LSD test at 5% probability. 

LSDo.05 for planting geometries 0.2S 

LSDo.05 for herbicides 0.37 

lSDo.05 for interaction 0.65 
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4.1.4. Number of leaves plant,10 f Con)'%a stricta. 

Leaves are food manufacturing factories. More leaves per weed plant mean 

more photosynthesis. As a result the weeds would take more nutrients from the soil 

affecting the supply to crop plants. Data on number of leaves per weed plant for the 

successive years was combined and pooled analysis was carried out. 

Planting geometry means averaged across herbicides (Table 4.1.4.1) showed 

that there were statistically significant (P=0.05) differences among the planting 

geometry in affecting the number of leaves per weed plant. The highest reduction in 

the number of leaves per weed plant was obtained in the planting geometry of triple 

rows 120 cm apart that was statistically different from the number of leave per weed 

plant counted in other planting geometries used in this study. The highest (60.69) 

number of leaves were harvested in the planting geometry of single rows 60 cm apart 

thai was statisticelly par with planting geometry of double row 90 em apart. The 

highest number of branches at smaller row spacing resulted in increased competition 

between the weeds and crop plants at ear1y growth stage suppressing the crop growth 

as is evident from the cane height in single rows 60 cm apart In Table 4.2.2.1. 

All the herbicides Significantly reduced the number of leave per weed plant as 

compared to the number of leaves per weed plant in the weedy check (Table 4.1.4.1). 

The blended mixture of Ancom+GIzapex+Dicuran gave the maximum reduction in the 

number of leaves per weed plant, which was Significantly different from all the other 

herbicides used in this study. The number of leaves per weed plant in this treatment 

was the lowest (21.94). The other herbicides in order of efficiency were 

Gizapex+Dicuran and Dicuran alone with 33.11 and 41.22 branches per weed plant, 

respectively. The highest number of (110.90) branches per weed plant were recorded 

in the weedy cheek. 

In the interaction of herbicides with planting geometries in affecting the number 

of branches per weed plant, the highest reduction in the number of branches (17.5) 

was produced by the Ancom+Gizapex+ Dicuran at the planting geometry of triple rows 

120 em apart, though no Significant interaction effect was depicted. The highest 
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number of branches weed" plant was obtained in the weedy check at planting 

geometry of single rows 60 cm apart It is obvious that more space between 

sugarcane strips reduced competition for space and nutrients between weeds and 

sugarcane plants and a better growth of sugarcane plants due to less competition for 

nutrients and space in the early growth stage enabled the sugarcane plants to 

dominate the weed growth. The result was the lower number of branches per weed 

plant. 
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Table 4.1.4.1 Number of leaves plant"1 of Conza stricta as affected by 
herbicides in sugarcane plantd under different geometrical 
pattern during 2000-02 In D. I. Khan, 

Planting Geometries 

Treatments 

Control 

Aneom alone 

Gizapex 80 WP alone 
~"".J 

Dieuran MA 60 alone 

Aneom+Gizapex Ci>~"" 

Aneom+Dicuran ~I) A' 0 

Single Row 

at 60 em 

126.83"" 

66.17 

41.33 

57.67 

43.17 

Gizapex + Dicuran M 1'160 38,50 
ct,.~ 

Ancom + Gizapex~ , 
Dicuran M If 60 < ., 

Planting geometry 
means 

a common 

28,00 

60,69a 

different by LSD test at 5% probability, 

LSDo.05 for planting geometries 

LSDo.05 for herbicides 

LSDo.05 for interaction 
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Double 

Rows at 

120cm 

119,00"" 

53,83 

46,33 

40,83 

66.63 

26,50 

20,33 

56.42a 

9,65 

13,08 

Triple Rows 

at 120 em 

86,830
" 

39,00 

17 

34,00 

31,83 

28,33 

34,33 

17,50 

38.44b 

non significant 

Herbicide 

means 

11O.90a 

66,94b 

50,94e 

41.22cd 

43.44cd 

46.278cd 

33,11de 

21,94e 



4.1.5. Conyza stricta Plant Dry Weight (g) 

Weeds dry weight is a good evidence of the aggressiveness of weeds. 

Increased dry weight would reflect that the weeds were healthy and vigorous. Weeds 

dry weight data recorded for the two years was combined and analyzed statistically 

using analysis of variance techniques appropriate to the design. 

A study of weeds dry weight means (Table 4.1.5.1) showed that sugarcane 

planting geometry significanlly (P=0.05) differed in affecting the weeds dry weight 

when averaged across herbicidal control treatments and years. The planting geometry 

triple rows 120 em apart gave the lowest weed dry weight of 10 g planr' which was 

statistically at par with the weed dry weight in the double rows 90 cm apart and 

significantly lesser than the weed dry weight of 2.54 g produced in the planting 

geometry of single rows 60 em apart. 

It appeared that more space between sugarcane strips reduced competition 

between weeds and sugarcane plants and as a result the sugarcane plants became 

vigorous and better competitive with weeds. Therefore. the weeds had lower dry 

weight in this geometry as compared the planting geometry where lesser spaca wes 

available between rows. 

The herbicides treatments significantly (P=0.05) reduced the weed dry weight 

as compared to the weed dry weight in the weedy check (Table 1 1). The lowest 

weed dry weight was depicted in the treatment where Aneom+Gizapex+Dicuran were 

applied as a blended mixture. It was significantly different from all the herbicides 

treatments used in this study followed by Gizapex+Dicuran treatment that produced 

weed dry weight of 1.94g planr'. The other herbicide treatments were statistically at 

par with each other. The highest weed dry weight per ptant of 3.44 g was obtained in 

the weedy check. 

Comparing herbicide treatments at the same level of planting geometry, it was 

noticed that the highest reduction in weed dry weight was given by 

Ancom+Gizapex+2-4-D treatment at planting geometry of double rows 90 em which 

was statistically at par with other planting geometry of triple rows 120 em apart under 
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the same herbicide regime. The least weed dry weight at double rows 90 cm apart 

might be the optimum spacing where sugarcane plants got minimum competition for 

space and nutrients from the weed plants at ear1y growth stage and made conditions 

unfavorable for weeds growth by shading the row spaces. The highest reduction in 

weed dry weight observed in the treatment where three herbicides were applied as a 

blended mix might have occurred due 10 additive effect of the three on the weed 

growth. Our results validate the reports forwarded by Chauhan and Singh (1993), 

Mann and Chakor (1993) and Mehra et al (1995) who reported that all the herbicide 

treatments reduced weeds dry weight as compared to the weedy check. 
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Table 4.1.5.1 ConYZIl1 stricta dry weight (g) plant·l as affected by herbicides In 

sugarcane plantd under different geometrical pattern during 

2000-02 In D. I. Khan. 

Planting Geometries 

Triple 
Herbicide 

Herbicides Double Single Rows Rows IIOem Rows means 
at60cm 

apart 
120cm 
apart 

Control 4.83a 3.17b 2.33 cd' 3.44a 

Ancom alone 2.67 bc 2.17 cde 2.50. bed 2.44b 

Gizapex 80 WP alone 2.33 cd 2.5o.bcd 1.83cde 2.22bc 
(fl>,>\i'-i{ 

Dicuran MA6o. alone 2.0.0. 2.6o.bc 2.33 cd 2.33bc 

Ancom+Gizapex 
2.50. bed 2.0.0. cde 2.0.0. cde 2.17bc 

Combi 

Ancom+Dicuran MA6o. 2.17 cde 2.17 cde 2.67 bc 2.33bc 

Gizapex Combi+ 
2.17 cde 1.83 cde 1.83 cde 1.94c 

Dicuran MA6o. 

Ancom + Gizapex 

Combi + Dicuran 1 def 1.3 f 1 ef 1.33d 

MA6o. 

Planting geometry 
2.54a 2.19b 21o.b 

means 

• Values sharing a common letter in the respective category are not significantly 

differant by LSD test at 5% probability. 

LSDo.05 for planting geometries 0..27 

LSDo.05 for herbicides 0..40. 

LSDa.oo for interaction 1.42 
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4.1.6 Fresh Weight (g) planr1 of Conyza stricta 

Weed fresh weight gives an evidence that how much vigorous growth do the 

weeds have. Vigorously growing weeds are more competitive. They use more 

nutrients, space, moisture and light. As weeds are more efficient than crop plants, their 

robust growth creates deficiency of the essential nutrients and as a result retard or 

suppress the crop growth 

Weed fresh weight means for the successive years of study were combined 

and combined analysis was carried oul. Means of geometrical pattem are presented in 

(Table 4.1.6.1). The geometrical pattems significantly (P=0,05) differed in affecting the 

weeds fresh weight The highest reduction in the weeds fresh weight was shown in the 

planting geometry of triple rows 120 cm apart which was significantly different from the 

single weed fresh weight registered in the other planting geometries used in this study, 

The highest fresh weight of 9.189 g was recorded in the planting geometry of single 

rows 60 em apart that was significantly higher than the single weed fresh weight 

observed in the planting geometry of double rows 90 cm apart and triple rows 120 cm 

apart used in this evaluation. The highest fresh weight of a single weed plant in the 

planting geometry of single rows 60 cm apart may have been due to the increased 

competition for space and nutrients between weed and sugarcane plants for limited 

supply. and as weeds are naturally more competitive than cultivated plants, therefore. 

they got more fresh weight in this geometry at the cost of reduction in the sugarcane 

growth. 

AI/the herbicides whether used alone or in combination significantly (P=0.05) 

reduced weeds fresh weight as compared to the weeds fresh weight in the weedy 

check (Table 4.1.6.1.), The tank mixture of Ancom+Gizapex+Dicuran produced the 

lowest (3.785 gm") weed fresh weight. which was significanlly lesser than the weed 

fresh weight obtained in other treatments. The second most efficient herbicide 

treatment was Ancom + Gizapex which reduced the weed fresh weight to g plant" 

which was significantly lower than the weed fresh weight recorded in Ancom alone but 

statistically at par with Gizapex alone, Dicuran alone, Ancom+Gizapex and 

Gizapex+Dicuran. The highest fresh weight of 15.167 g per weed plant was depicted 

in the weedy check. 
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As far as the interaction of herbicide with planting geometries is concemed, 

there was no significant interaction effect and all the herbicides treatment behaved at 

par in all the planting geometries in affecting the weed fresh weight the highly reduced 

weed fresh weight of 2,66 g per weed plant was produced by the treatment receiving 

Ancom+Gizapex+Dicuran at planting geometry of triple rows 120 cm apart 

The highest reduction in weed fresh weight in the blend of three herbicides may 

have been due to the synergistic effect of the herbicides in combination and the 

vigorous growth of sugarcane plants at early growth stage on account of less 

competition from weeds for nutrients and space, The triple row strip at 120 em spacing 

significently reduced weeds growth in the absence of herbicide treatment, when 

compared to other planting geometries used in this study, 
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Table 4.1.6.1 Fresh weight (g) plant·1 of COIIYZII strlcfa as affected by 

herbicides In sugarcane planted under different geometrical 

pattern during 2000·02 In D. I. Khan. 

Planting Geometries 

Double Triple Herbicide 
Herbicides Single Row 

Rows at Rows at means 
at 60 cm 

120cm 120cm 

Control 18.50"' 14.67'"' 12.330
" 15.17a 

Ancom alone 9.50 7.83 6.00 U8b 

Gizapex 80 WP alone 8.33 6.50 5.00 6.61 
~, 

Dicuran MA 60 alone 8.34 5.33 4.17 5.94c 

Ancom+Gizapex Combi 7.50 5.17 3.83 5.50c 

Ancom+Dicuran MA 60 7.67 6.50 4.83 6.33c 

Gizapex Combi+ 
8.83 6.67 3.67 6.39c 

Dicuran MA60 

Ancom + Gizapex 
4.83 3.83 2.67 3.78d 

Combi .. Dicuran MA 60 

Planting geometry 
3.19a 7.06b 5.31c 

means 

• Means sharing a common letter in the respective category are not significantly 

different by LSD test at probability, 

LSDo.05 for planting geometries 

LSDo.05 for herbicides 

LSDo.o5 for interaction 
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4.2. Sugarcane parametera 

4.2.1. Number of stalks stoor' 

The number of stalks stoor' is an Important yield parameter. The yield per unit 

area increases with the increase in the number of stalks per stools. The data recorded 

for the number of stalks was statistically analyzed. 

The means of stalks stoor' in Table 4.2.1.1 depicted that the planting geometry 

significantly (P=O.05) differed in affecting the number of stalks per stool. The highest 

(11.93) stalks per slool were harvested in the planting geomellies of triple rows 120 

em apart. This geometry producad significantly higher number of stalks stoor' as 

compared to the stalk stoor1 producad in the other geometries used in this study. The 

planting geometry of single rows 60 cm apart gave the lowest (8.7) number of stalks 

per stool. 

The herbicides significantly (P=0.05) differed in increasing the number of stalks 

stool" as compared 10 the weedy check (Table 4.2.1.1). The highesl (12.11) number 

of stalks per stool were obtained where Ancom+Gizapex+Dicuran was used as a 

blend. This treatment gave significantly more stalks per sloolthan all the herbicides 

used in the study. Herbicide treatmenl Gizapex+Dicuran and Acom+Dicuran gave 

10.88 and 11.11 slalks per 51001 respectively and were slatistically at par with each 

other but significantly different from the Ancom+Gizapex, and Dicuran alone which 

produced 10.00 and 10.22 stalks per stool and were statistically comparable with each 

other. The treatment Dicuran alone was the only herbicide of the three used as alone 

that significantly increased the number of stalks per stool compared to the weedy 

check. The treatments Ancom alone and Gizapex alone failed to increase the number 

of stalks per stool as compared to the weedy check. 

The planting geometry significantly (P::O.05) interacted with herbicides in 

affecting the number of stalks per stool (Table 4.2.1.3). The treatment 

Ancom+Gizapex+Dicuran gave the highest (14.33) number of stalk stool" at planting 

geometry of triple rows 120 em apart. All the herbicides produced I .. ,,, ... , stalks per 

stool in planting geometry of single rows 60 em apart and higher in planting geometry 
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of triple rows 120 cm apart except Gizapex alone which produced the highest (9.67) 

number of stalks per stool in planting geometry of double rows 90 cm apart which was 

statistically at par with stalks per stool In planting geometry of Triple rows 120 cm 

apart. 

The higher number of stalks In the treatment Ancom+GIzapex+Dicuran might 

be the synergistic effect of the herbicides in combination. The highest efficiency of this 

treatment at planting of triple rowa 120 cm apart may be the result of reduced 

competition, because 120 cm between triple row strips provided enough space and 

nutrients for sugarcane plants at early growth stage with reduced competition from the 

weeds. The lowest row spacing 60 cm offered more competition by the weeds with the 

sugarcane plants for space and nutrients and hence got the lowest number of stalks 

per stool. Similar findings were reported by Chaugull and Patil (1983), Suyal and Saini 

(1987), Faslhi and Malik (1989b), Das and Borihakur (1991), Malavia et al (1991), 

Pandian at al (1991), Sharr et al (1994) and Arzal et al (1995). Findings contradictory 

to ours were reported by Peng (1968), Singh and Singh (1988), and Agrawal (1995). 

The difference in results could be attributed to the different weed flora and the 

difference in herbicides. 
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Table 4.2.1.1 Number of stalks stool-1 as affected by herbicides In sugarcane 

planted under different geometrical pattern during 2000"()2 in D.I. 

Khan. 

Planting Geometries 

Herbicides Double 
Single Row Triple Rews 

RewsatgO 

Herbicide 

means' 
at 60 cm at 120 cm 

cm 

Control 717i 8.171 8.50cd' 8.94d 

Ancom alone 8.00ij 9.67gh 9.50gh 9.06d 

Gizapex 80 WP 
~ 8.331 8.83hi 10.83def 9.33d 

alone 

Dicuran MA 60 alone 8.501 10. 17efg 1200bc 10.22c 

Ancom+Gizapex 
8.171 9.67gh 12.17bc 10.DOc 

Combi 

Ancom+Dicuran 
9.83fgh 11.00de 12.50b il.lib 

MA60 

Gizapex Combi + 
9.67gh 10.34efg l2.67b 10.89b 

Dicuran MA60 

Ancom + Gizapex 

Combi + Dicuran 10.50defg 11.50cd 1433a 12.11a 

MA60 

Planting geometry 
B.7Bc 9.92b 11.94a 

means 

• Means sharing a common leiter in the respective category lare not significantly 

different by LSD test at 5% probability. 

LSDo.1J5 for planting geometries 11.93 

LSDo.1J5 for herbicides 0.53 

LSDo.os for interaction 0.91 
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4.2.2. Sugarcane plant height (em) 

The height of plant has direct correlation with cane yield. Taller plants have 

more leaves. Therefore, these can synthesize more food through their larger 

photosynthetic area. The plant weight data for the two years were combined and 

analyzed. 

A perusal of the plant height means in Table 4.2.2.1 revealed that planting 

geometry significantly differed (P=O.05) in affecting the plant height of sugarcane. The 

highest plant height of 315 cm was recorded in the planting geometry of triple rows 

120 em apart, which was Significantly higher than the plant heights obtained in the 

other planting geometries evaluated In this study. The planting geometry of single 

rows at 60 em produced significantly shorter (215.75 em) sugarcane plants. 

All the herbicides whether used alone or in mixture significantly increased 

(P=0.05) the sugarcane plant height as compared to the weedy check throughout the 

study. All the herbicides were statistically at parwith each other in increasing the plant 

height. However, the highest (263.05 cm) plant height was obtained in the herbicide 

mixture of Gizapex+DIcuran followed by Dicuran alone and Ancom+DIcuran with plant 

heights of 262.11 em and 261.B3 em, respeCtively. The lowest plant height in the 

weedy check may be the result of competition offered by the weeds to the sugarcane 

plants for space and nutrients and as that competition was reduced In the herbicide 

treatments, so the sugarcane plants gained more height 

There was no interaction effect of the planting geometry with the herbicide 

treatments In affecting the plant height (Table 4.2<2.1)< However, the highest plant 

height (263.05 em) was shown in the planting geometry of triple rows 120 cm apart 

where mixture of Ancom+Gizapex+Dicuren was used< The synergistic effect of the 

three herbicides may have brought maximum reduction in the competition for 

nulrients, moisture and space from the weeds< These findings are in accordance with 

those of Peng (19B4a,c), Tejada and Saravia (19B4), Rahim and Malik (1988) and 

Sunderjan et I'll (1991) who discovered that all herbicidal treatments increased plant 

height as compared to weedy check. 
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Table 4.2.2.1 Plant height (em I as affected by herbicides in sugarcane planted 

under different geometrical pattem during 2000.02 in D. I. Khan. 

Planting Geometries 

Single Double Triple Herbicide 
HerbiCides 

Row at 60 Rows at 90 Rows at means' 

em em 120em 

Control 126.83115 119,00"" 86.83- 220,39 

Ancom alone 86,17 75.67 39.00 258.38 

Gizapex 80 WP alone 63,83 53,83 35.17 26211 
~ 

Dicuran MA 60 alone 41,33 48.33 34.00 254.72 

Ancom+Gizapex ~. 57.67 40.83 31.83 257,88 

Ancom+Dicuran /III A {.;;. 43,17 6683 28.83 261,83 

Gizapex +Dicuran Mil&> 38.50 26,50 34.33 263,05 

Ancom + Gizapex + 
~' 28,00 20.33 17.50 256,16 

Dicuran ~", II 6 C> 

Planting geometry 
215,75c 237.165b 31004a 

means' 

• Means sharing a common letter in the respective category are not significantly 

different by LSD tes! at 5% probability. 

LSDo,05 for planting geometries 

LSDo,05 for herbicides 

LSDo.05 for interaction 
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11,88 

non significant 

non significant 



4.2.3. Plant weight (kgl with top 

Plant weight is an important yield component Thick canes have more weight 

and naturally have more juice and more yield ha"l. The single cane weight with top 

data was analyzed using analysis of variance technique. 

The study of single cane weight with top shown in Table 42.3.1 revealed that 

planting geometry significantly (P=0.05) differed in affecting the sugarcane single cane 

weight with top. The heaviest cane of 4.03 kg was harvested in the planting geometry 

of triple rows 120 em apart which were significantly heavier than the single cane 

weight with top recorded in the other planting geometries used in this research. The 

lowest single cane weight with top of 2.46 kg was depicted in the planting geometry of 

single rows 60 em apart which was significantly lower than the single cane weight with 

top obtained in the other geometry. 

All the herbicides significantly (P=0.05) increased single cane weight with top 

as compared to the single cane weight with top obtained in the control. The highest 

single cane weigh! with top of 3.48 kg was obtained in the herbicide treatment of 

Gizapex+2-4-D followed by treatments Ancom+Gizapex+Dicuran and Ancom+Dicuran 

with single cane weight of 3.31 and 3.19 kg, respectively. All the herbicide treatments 

were at par statistically except Ancome alone. Gizapex was significantly less effective 

than Glzapex+Dicuran, which produced the heaviest canes. The enhanced action of 

Gizapex+Dicuran may be due to the synergistic effect of the two in combination. 

The interaction of planting geometry with herbicide treatments was statistically 

non-significant. However, considering herbicides at the same level of planting 

geometry, the Gizapex+Dicuran was the best at planting geometry of triple rows 120 

cm apart, Ancom+Dicuran at planting geometry of double rows 90 cm apart and 

Ancom+Gizapex+Dicuran at planting geometry of single row 60 cm apart. These 

results clearly indicate that mixture of herbicide was more effective in increasing single 

cane weight than when they were used alone. 

60 



Table 4.2.3.1 Plant weight (kg) with top as affected by herbicides In sugarcane 

planted under different geometrical pattem during 2000-02 in 0.1. 

Khan. 

Planting Geometries 

Herbicides Single Row 

at 60 cm 

Control 2.96 

Ancom alone 2.33 

Gizapex 80 WP alone 2.58 
e_f.A 

Dieuran MA SO a/one 2.56 

Ancom+Gizapex Combi 2.72 

Ancom+Dicuran MA60 2.42 

Gizapex Combi+ 
2.63 

Dicuran MA60 

Aneom + Gizapex Combi 
2.65 

+ Dicuran MA60 

Planting geometry 
2.48c 

means' 

a common 

different by LSD test at 5% probability. 

LSDo.05 for planting geometries 

LS DO()5 fo r herbicides 

LSDo.05 for interaction 

61 

Double 

Rows at 

DOcm 

2.35 

2.61 

3.02 

3.07 

2.77 

309 

3.04 

3.10 

2.88b 

0.16 

0.34 

Triple 

Rows at 

nOcm 

3.08' 

4.14 

4.10 

3.80 

4.09 

4.08 

4.77 

4.18 

4.03a 

non significant 

Herbicide 

means' 

2.4Se 

3.03b 

3.23ab 

3.15ab 

3.19ab 

3.20ab 

3.48a 

3.31ab 



4.2.4. Plant Weight (kg) With-out Top 

The sugarcane single plant weight without top is the parameter that is of real 

importance 10 the faomer. The data on plant weight without lop was statistically 

analyzed using ANOVA procedure appropriate to the design. 

The single cane weight without top given in Table 4.2.4.1 revealed that the 

planting geometry averaged over herbicides and years significantly (P=0.05) differed 

in affecting the plant weight without top. The highest average single cane weight with 

out top of 3.01 kg was depicted in the planting geometry of triple rows 120 em apart 

which was significantly heavier than the single cane weight without top obtained in the 

other planting geometries used in this study. The planting geometry of double rows 90 

em apart produced heavier canes than the planting geometry of single rows 60 cm 

apart. It is evident from the findings that more spacing between strips reduced 

competition between sugarcane and weed plants for space and nutrients and 

sugarcane plants became thicker as compared 10 the sugarcane plants in narrow 

spacing. 

The planting geometry of single rows 60 cm apart produced the lowest cane 

weighl of 1.73 kg thai was significantly lower than the cane weight produced in the 

wider spacing between strips used in this study. 

All the herbicides except Ancom alone significantly (P=0.05) increased the 

single cane weight without top as compared to the control (Table 4.2.4.1). The 

stripped cane weight produced in treatment where Ancom was used alone was 

statistically at par with the cane weight produced in the weedy check. The highest 

stripped cane weight of 2.48 kg was obtained in the herbicide treatment of 

Ancom+Gizapex followed by Oicuran and Ancom+Gizapsx+Oicuran with 2.43 and 

2.41 kg stripped cane weights respectively. However, all the herbicides were 

statistically at par with one another in increasing the stripped cane weight. The lowest 

single stripped cane weight was recorded in the weedy cheCk. 

There was no significant interaction effect of the planting geometry with 

herbicides in affecting the stripped cane weight. However, comparing herbicide means 
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at the same level of planting geometry, the heaviest cane was obtained in the planting 

geometry of tliple rows 120 cm apart by Gizapex+Dicuran treatment The planting 

geometry of double rows 90 cm apart produced the heaviest canes where 

Ancom+Gizapex+Dicuran was used and in planting geometry of single rows 60 em 

apart by Ancom+Gizapex. II is indicated that wider spacing between sugarcane strips 

decreased competition between weeds and sugarcane plants and therefore, 

sugarcane plants got good growth and development at such spacing. It was also 

apparent that mixture of herbicides was more effective in weed control than when 

used alone. These results substantiate the findings of Suyal and Saini (1981) and 

Shafi at a/ (1994). 
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Table 4.2.4.1 Plant weight (kg) without top as affected by herbicides in 

sugarcane planted under different geometrical pattern during 

2000-02 in D. I. Khan. 

Planting Geometries 

Double Triple Herbicide 
Herbicides Single Row 

Rows at Rows at means' 
at 60 em 

90cm 120cm 

Control 1.43 2.07 2.56" 2.20b 

Ancom alone 1 2,11 3.02 2.23ab 

Gizapex 80 WP alone 1.72 2.18 3.10 2.33a 
~ 

Dicuran MA 60 alone 1.80 2.30 3.13 2.43a 

Ancom+Gizapex Combi 2.05 2.30 3.09 2.48a 

Ancom+Dicuran MA60 1.83 2.32 2,95 2.37a 

Gizapex Combi+ 
1.65 2.15 3,12 2,31a 

Dicuran MA60 

Ancom + Gizapex 
1.72 

Combi+ Dicuran MA60 
2.42 3,10 2.42a 

Planting geometry 
1.73c 2,25b 301a 

means' 

• Means sharing a common letter in the respective category are not significantly 

different by LSD test at 5% probability, 

LSDo.os for planting geometries 

LSDo.os for herbicides 

LSDo.os for interaction 
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0.13 

0.26 

non significant 



4.2.5. Intemodes Planf' 

The numbers of Intemodes signify the ultimate length of cane that is an 

important yield parameter. 

The means in Table 4.2.6.1 disclosed that the number of intemodes per cane 

significanlly (P=0.05) differed among the planting geometry used in this study. The 

highest (18.5) number of intemodes cane"' were observed in the planting geometry of 

triple rows 120 em apart The canes obtained in this geometries had significantly more 

Intemodes than the Intemodes cane"' produced in other planting geometries. The 

lowest number (10.83) of intemodes per cane were secured in the planting geometry 

of single rows 60 cm apart. The highest number of intemodes cane"' in the planting 

geometry of triple rows 120 cm apart may be due to the decreased weed competition 

for space and nutrients offered to the sugarcane plants by the weeds. More space 

among row strips allowed the sugarcane plants to continue normal growth in the 

absence of root and shoot interference from weeds and gained more number of 

intemodes per cane compared to canes in other planting geometries of smaller row 

spacing where competition was advanced by weeds for space and nutrients resulting 

in lower number of Intemodes per cane. 

The herbicides averaged across planting geometries and years (Table 4,2.6.1) 

significantly (p"'0.05) affected the number of intemodes cane"j as compared to the 

number intemodes cane"' produced in the weedy Check, The highest (17,33) number 

of intemodes per cane were recorded in the herbicide blend of 

Ancom+Gizapex+Dicuran, which was significantly higher than the number of 

intemodes per cane obtained in the other herbicide treatments used in this study. 

Other most effective treatments were Ancom+Dicuran and Gizapax+Dicuran with 
f..4A6o I?d'tA.. 

16,55 and 16.00 intemodes per cane respectively. The highest number of intemodes 

per cane in the herbicides treatments used as mixtures was probably due to the 

synergistic effect of these herbicides in mixture. The herbicides interacted significantly 

(P=O,05) with planting geometry in affecting the number of internodes cane"'. The 

mixture of Ancom+Dicuran gave the highest intemodes per cane at planting geometry 

of Triple rows 120 em apart whereas the mixture of Aneom+Gizapex+Dicuran gave the 

highest number of intemodes/cane at planting geometry of Single rows 60 em apart 
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and double rows 90 em apart. Aneom alone under the single row at 60 em apart was 

the least effective. Similar results were reported by Salukhe et al (1990) and Afzal 

(1998). 
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Table 4.2.6.1 Internodes stalk·1 as affected by herbicides In sugarcane planted 

under different geometrical pattern during 2000..02 In D. I. Khan. 

Planting Geometries 

Double Herbicide 
Herbicides Single Row Triple Rows 

Rows at means' 
at60em at 120 em 

90em 

Control 7.331' S.50jk" 16t 8.33g 

Ancom alone 7.661\1 12.66gh 1666e 12.33f 

Gizapex SO WP 
1S.00d 13.66e ~. 9.16j 13.83fg 

alone 

Dicuran MA 60 
10.661 13.33fgh 19.33c 14.44d 

alone 

Ancom+Gizapex 
12.33h 13.83fg 20.83b 15.66c 

Combi 

Ancom+Dicuran 
1283fgh 14.0Of 22.83a 16.55b 

Combi 

G!zapex Comb! + 
13.16fgh 15.66e 19.16c 1600bc 

Dicuran MA60 

Ancom + Gizapex 

Combi+ Dicuran 13.5Ofgh 15.838 22.66 17.33a 

MA60 

Planting geometry 
10.83c 13.46b 18.58a 

means" 

• Means sharing a common letter in the respective category are nol significantly 

different by LSD lest at 5% probability. 

LSDo.05 for planting geomelries 0.64 

LSOo os for herbicides 0.62 

LSDoos for interaction 1.08 
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4.2.6. Sugarcane stem girth (em) 

Stem thickness signifies weight Canes with thick stem have more weight per 

unit area. 

The stem thickness means in the Table 4.2.6.1 displayed significant difference 

(P=0.05) for the stem thickness among planting geometries evaluated in this study. 

The highest slem thickness of 4.02 em was obtained in the planting geometry of triple 

rows 120 cm apart. The stems in this geometry were Significantly thicker than the 

stems produced in the other planting geometries. The smallest stem thickness of 3.01 

cm was harvested in the planting geometry of single rows at 60 cm spacing. 

The herbicidal means averaged across planting geometries and years did not 

increase the stem thickness statistically over the stem thickness observed in the 

weedy check. All the herbicides were insignificantly different from one another for the 

stem thickness. However, the largest stem thickness of 3.65 cm was registered in the 

herbicide mixture of Ancom+Gizapex followed by Ancom+Dicuran, Gizapex+Dicuran 

and Ancom+Gizapex+Dicuran mixtures. The weedy check produced the lowest stem 

thickness of 2,87 cm in the study. 

There was significant interaction effect of the herbicidal treatments with 

sugarcane planting geometries for sugarcane stem thickness (Table 4.2,6.1). The 

treatment Dicuran alone gave the largest stem thickness of 4.68 em at the planting 

geometry of triple rows 120 cm apart which was significantly larger than the stem 

thickness obtained in all the herbicides treatments except Gizapex alone under the 

same planting regime, The treatment Ancom+Dicuran produced the largest slem 

thickness of 3.78 cm at planting geometry of double rows 60 cm apart, whereas 

Gizapex+Dicuran gave the largest stem thickness of 3.65 cm in the planting geometry 

of Single rows 60 cm apart. Ancom alone was found to be the least effective of the 

three herbicides in all the three planting geometries studied. The highest efficiency of 

the herbicides at planting geometry of triple rows 120 cm apart indicated reduced 

competition between sugarcane plants and weeds due to availability of sufficient 

space and nutrients. It is assumed that less competition resulted in thicker canes. 
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The more effectiveness of Dicuran alone and in combination as compared to 

Ancom or Gizapex manifested the abundance of broad leaf weeds, which were more 

successfully controlled by Dicuran. These findings are in line with the results ofTejada 

and Saravia (1984) and Shafi et al (1994). 
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Table 4.2.6.1 Stem girth as affected by herbicides in sugarcane planted under 

different geometrical pattern during 2000-02 in D. I. Khan. 

Planting Geometries 

Triple Herbicide 
Herbicides Single Row Double Rows 

Rows at means"' 
at 60 cm at90cm 

120 em 

Control 2.36 k' 2.98 hij* 3.26 fghi' 2.67 

Aneom alone 2.60 jk 3.16 ghi 4.11 be 3.30 

Gizapex 60 WP 
2.66 ij 3,35 efgh 4.50 ab 3.57 ~ 

alone 

Dicuran MA 60 alone 2.851j 3.25 fghi 4.66a 3.59 

Aneom+Gizapex 
3.15 ghi 3.S6 def 4.15 be 3.65 

Combi 

Ancom+Dieuran 

MAf60 
3.35 efgh 3.37 cde 3.75cde 3.61 

Glzapex Combi + 
3,65 def 3.71 cde 3.48 efg 

Dieuran MASO 

Aneom + Gizapex 

Combi+ Dicuran fgh! 3.56 defg 3.96 cd 3.59 

MA60 

Planting geometry 
3,01e 3.40b 4.02a 

means' 

• Means sharing a common letter in the respective category are not significantly 

different by LSD test at 5% probability. 

LSDo05 for planting geometries 

LSOO•05 for herbicides 

LSDo.05 for interaction 
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0.12 

non significant 
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4.2.7. Cane Yield ( Ton ha'! ) 

Yield data for the successive years were statistically analyzed uSing ANOVA 

techniques appropriate to design, The yield means Table 4,2,7,1 revealed that 

planting geometry Significantly (P=0,05) differed in affecting the sugarcane yield in ton 

he" when averaged across planting geometries and years, The highest yield of 52,88 

tons ha" was obtained in the planting geometry of Triple rows 120 cm apart, which 

was Significantly higher than the yield recorded in the other planting geometries used 

in this study, The lowest yield of 33,08 tons ha'! was recorded in the planting geometry 

of single rows 60 em apart, highest yield at planting geometry of triple rows 120 

cm apart may the result of reduced competition for nutrients. mOisture and space 

from the weed population on account of wider space available, Another reason for 

high yield may be reduced root interference of the weed roots with sugarcane planls 

because of enough space at earty growth stage as compared to the in the 

narrow spacing, The reduced competition allowed the sugarcane plants to develop 

roots earty and become more competitive resulting in more yields, 

The herbicides treatments significanlly (P=0,05) differed in affecting the 

sugarcane yield as compared to the yield recorded in weedy check 4,2,7,1), 

The highest yield of 48,22 Ions was harvested in the treatment where Dicuran 

was used as alone followed by Gizapex alone and Ancom alone with and 43,61 

tons ha'1 yield, The Dicuran used alone was statistically at par with Gizapex alone and 

Ancom alone in affecting the yield in ton ha'!, but was significanlly (P=O,Q5) different 

from the herbicide treatments used as mixture in this study, 

The lowest yield of 33,78 t ha" was obtained from the weedy check, The more 

effectiveness of Dicuran alone indicates the preponderance of broad lea'ves that were 

successfully controlled by Dicuran alone, The less effectiveness of the Dlcuran In the 

mixture may the result of anatogislic effect in the mixture, The lowest yield in the 

weedy check revealed the competition for space and nutrients between 

weeds and sugarcane plants resulting in lower yield of sugarcane per unit area as 

compared to the plots where weeds were controlled with herbicides spraying, 

Considering the interaction of herbicides with planting geometries, all the 

71 



herbicides reacted nonnally and no significant interaction effect was found (4,2,7,1), 

However, the overall highest yield of 59,33 t ha" was obtained in the treatment where 
Mlth 

Dicuran was used alone at the planting geometry of triple rows 120 em apart followed 

by Gizapex alone with 56,16 t ha" yield, These results were analogous to those of 

Peng (1966), Parahar and Mukerji (1969). Tejada and Sarvia (1964), Chaugull and 

Patil (1983), Peng (1984), Makhdome (1987), Suyal and Saini (1987), Rahim and 

Malik (1988), Singh and Singh (1988). Fasihi and Malik (1989), and Borthakur 

(1991), Malavia et al (1991), Pandisn at al (1991), Patil et al (1991). Agrawal et al 

(1995) and Afghan (1996), Findings contradictory to the instant inferences were 

reported by Peng (1966), Singh and Singh (1988), and Agrawal (1995), The adverse 

effect reports of the other sCientisl may be the result of incompatible mixture of 

herbicides or the resistance in the weeds to the continuous use of one type of 

herbicides, 
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Table 4.2.7.1. Cane yield (ton ha·1, as affected by herbicides In sugarcane 

planted under different geometrical pattern during 2000-02 In I. 

Khan. 

Planting Geometries 

Triple Herbicide 
Herbicides Single Row Double Rows 

Rows at means· 
at 60 em at 120 cm 

120 cm 

Control 24<00"" 34< 16"5 41 <33'" 33<38c 

Ancom alone 34<16 43<00 53.00 43<61b 

Gizapex 80 WP alone 41.33 42.66 56.16 46<72a 
~~>i.' .. \ 

Dicuran MA60 alone 39.50 45.83 59.33 48<22a 

Ancom+Gizapex 
42<33 54<00 42<72b 

Combi 

Ancom+Dicuran MA60 32<16 4050 54.00 42<22b 

Gizapex + Dicuran 
~ 29.50 19.33 51.00 40.16b 

MA60 

Ancom + Gizapex 

Comb! + Dicuran 31.50 40<16 52<83 41.50b 

MA60 

Planting geometry 
33 <08c 41 <OOb 52.88a 

means· 

a common are 

different by LSD at 5% probability. 

LSDo()5 for planting geometries 4<83 

LSDo.05 for herbicides 3.51 

LSDo.1l5 for interaction non significant 
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4.2.8. Benefit cost ratio 

The benefit cost ratio (BCR) for different herbicides in controlling weeds in 

sugarcane and increasing cane yield in Table 4.2,8 revealed that the highest gross 

income of Rs 51,9131- ha,1 and the highest BCR of2,19 was registered in the planting 

geometry of triple rows at 120 cm. The herbicide Dicuran also gave the highest gross 

income of Rs40101/· and the highest BCR in the planting geometry of double rows at 

90 cm compared to other herbicides in this geometry, The planting geometry of single 

rows at 60 cm gave the lowest gross income and BCR compared to the other planting 

geometries used in this study, Comparing controls among the planting geometries, the 

hi~hest gross income and BCR was procured in the control at planting geometry of 

tripe rows at 120 cm, It is evident that wide spaces between strips reduced 

competition of weeds with sugarcane plants and hence higher cane yields were 

obtained. 

The herbicides were more effective in controlling weeds at wide spaces 

between sugarcane strips. The combined effect of wide spaces and herbicides 

produced highest BCR at planting geometry of triple rows by all the herbicides, The 

herbicide Dicuran was found as the best for obtaining maximum net benefits, 
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Table 4. 8 Benefit cost ratios as affected by herbicides in sugarcane 

planted under different geometries pattern during 2000-02 in D. I. Khan 

Single rows Double Rows Triple rows 

Herbicides at 6Dem 90 em at 120 em 

BCR :r~:T~CR I BCR 
I income product income income product, 

I 
Control 121577 19000 1.14 29890 2025011.48 I 36164 21000 1.72 

I ___ L __ _._'----
alone 129890 21000 1.42 i 37625 2240trp .6f:1~I46952 .. 23700- Us 

. GizapexaJonel36164 -22175 163137327 225CfOtilr 49140 24200 2~03 
t'_",,,.t .. ~ , I -.~··h~ --1--

23600 1.63 140101 22300 I 1.80 I 
I J . 

-~-t----- -r---j._.- .- -

! 37038 23850 
Gizapex Comb! I 

22400 I 1.65 i 47250 1.98 
I 
I I -I-- ---+-- --- -----

Ancom .. I I 
128140 20950 1.34 135437 21900 1.62 I 47250 23650 1.99 

Oleumn MA60 
1 I 

Gizapex I 
125812 

J 
Combl+ 20600 1.25 34413 22000 1.56 1 45202 23500 1.92 

I 
Oleumn MA60 I I I 
Aneom .. I I 

Gizpex Comb!" I 27562 1.32135140 
I 

20900 22350 1.57 I 46226 24100 1.92 
I 

Oicuran MA60 
I I I I I 
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Part-II 

Allelopathic effect of Eucalyptus 
( Eucalyptus camaldulensis l.) on Maize (Zea mays l.) 

and Cotton (Gossypium hirsutum l.) 



CHAPTERS 

EFI;EC:T OF WATER EXTRACT OF EUCALYPTUS LEAVES 

ON THE GROWTH OF MAIZE AND COTTON. 

5.1 Introduction 

Crops growing together compete for light, nutrients, soil mOisture and space. 

The direct or indirect harmful effects of one plant on an other by way of compelllion 

for light, soil mOisture, nutrients and space have been much investigated in the past. 

The importance of forest trees to mankind cannot be denied. However, the harmful 

effect of forest tree on agricultural crops growing near it through release of 

allelochemicals into the crop environment have assumed a great importanca in the 

recent past with the recognition of agm-forestry as an independent discipline. 

Forest trees produce allelo-chemicals that affect the growih of other crops and 

infesting weeds. Putnam (1984) reported that Eucalyptus spedes released volatile 

compounds such as benZOic, cinnamic and phenolic acids, which inhibit growth of 

crops and weeds growing near it. Pawar and Chewan (1999) reported that some 

foresl trees including E. globo/us reduced up-lake of Ca, Zn and Mg in sorghum 

resulling in reduced growth. They further added thai the globo/us caused the 

greatest reduction in the absorption of Ca in sorghum. Schumann et al (1995) 

reported that E. grand is water extracts significantly reducad weed establishment. 

When a plantltree suppresses or inhibits the growth of and poison the 

environment either of it or of other species it is termed as allelopathy (Fisher 1980). 

In other words, Webster and Mckethin (1980) called it as the reputed influence of 

one living plant upon another due to secretions of toxic substances. Allelopathy 

involves the release of chemicals into the eec-system and it is Ihese chemicals 

which have their beneficial or harmful effects on the crop. II is important that ali 

altelo-chemicals once released are short lived in the enVironment and, therefore, do 

not disastrously upset the balance as the chemicals would do. 



There is good chance that allelo-chemicals produced by the inter-cropped tree 

and shrub may be used as growth regulators and natural herbicides. Allelo

chemicals may have adverse effect on the crop in the eco-system resulting in the 

reduction and delaying of germination, mortality of seedlings, reduced absorption of 

water and nutrients, increased susceptibility to pathogens and parasitic effects 

reduction in growth and yield, reduction in soil fertilily and productivity problems in 

regeneration of orchards, forest and range lands etc. On the other hand allelopathy 

may be beneficially used in controlling weeds, pathogens and parasites. Allelopathic 

effect also depends on environmental factors including temperature, light, soil, 

precipitation and nutrients level of a habitat. 

Euoalyptus oamalduJensis has recently been introduced on experimental 

basis in Pakistan. Eucalyptus has been established to be an integral part of our agro

forestry system. Eucalyptus has been established in the irrigated area of D. I. Khan 

because of its fast growing nature. It is expanding in the command area of Chashma 

Right Bank Canal. 

There are reports that Eucalyptus produces allelo-chemicals that affect the 

growth and yield of crops growing in its vicinity. Reports also depict that some crops 

are more tolerant than others. Soils from eucalyptus forests increased germination of 

wheat and cowpeas as compared to the germination in field soil but decreased 

germination of maize (Blaise et al 1997). In other studies eucalyptus leaf extract 

reduced germination of sorghum, ground nut, maize, black gram, cowpeas and 

soybean. Sorghum was the most sensitive and groundnut and cowpeas the most 

tolerent [Devasagayam and Ebenezar (1996)1. Thakur and Bhardwaj (1992) reported 

that leachates from globulus leaves Significantly reduced maize germination but 

was statistically ineffective on wheat germination. 

Maize and cotton are two important cash crops and there is an enormous 

scope for increase in area of these crops in D. I. Khan division. This study was 

initiated to determine the allelopathic effect of E.camalduJensis on the growth 

parameters of these crops so that recommendations could be made for growing 

these crops close to the eucalyptus trees or not. 

77 



5.2 Review of literature 

Muller and Vegetalia (1969) menlioned allelopalhy as biochemical interaction 

between plants through release of secondary substances into the environment by 

decomposition of plant residues. Allelopathy with reference to interaction between 

woody perennials and agricultural crops has assumed a considerable importance for 

improvement and development of agro-forestry system. 

Gilreath and Locasio (1980) investigated the allelopathic effects of Cyperus 

rotundus on cucumbers and reported that leachates obtained from growing Cyperus 

rolundus, decaying tubers and decaying shoots reduced cucumber stem diameter 

and shoot length. Leachales from growing Cyperus rotundus plant also reduced 

cucumber shoot dry weight. They said that Ihese growth reductions were attributed 

to allelopathic substances produced by Cyperus rotundus. 

James et al (1982) reported thaI weed germination and seedling growth 

was affected by the Wheat straw residue. The reduction in germination and growth 

was extract, speCies and temperature dependent. Extract prepared by agitating and 

soaking caused greater inhibition than those obtained by leaching. 

Rao and Reddy (1984) reported inhibition of Germination and other growth 

parameters in horse gram, green gram, cowpeas and beans due 10 the leaf extracts 

of Eucalyptus camaiduiensis. 

Mcworther (1984) inferred that release of chemicals by plants or plant 

residues has no primary function except inhibitory or stimulatory Allelopathic 

interaction with each other. These chemicals were found to cause direct or indirect 

effect either harmful or beneficial on other plants. 

Verinumbe (1987) reported increased dry matter production of maize (Zea 

mays) and guinea com(Sorghum vulgare) when grown in the soil collected under 12 

years old plantation of Eucalyptus camalduJensis. 

Iqbooangua (1988) conducted an experiment on cowpeas, maize and 

sorghum grown with or without NPK on tilled savanna grassland with some shade 
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from Isoberti trees or on tilled areas in a thin 20-years old plantation of Eucalyptus 

camaldulensis, oi/relora and grandis, Although the DM contents and water 

holding capacity of the plantation soil were significantly higher than in the savanna 

soil, cowpeas seed yield, plant height and number of leaves and pods were higher in 

plants grown on the savanna soil, whereas yield of maize and sorghum were similar 

on the 2 soils, Results indicated that cowpeas may be incompatible with Eucalyptus 

sp, but application of NPK partly offset the adverse effects, 

Ngulube and Chirwa (1988) presented a brief report on the toxicity of aqueous 

extracts of seeds, bark and leaves of GmeJina carborea causing failure of 

germination of of groundnuts, maize and pigeon peas, maize and 

pigeon pea germination was lowest. 

Sindhu and Hans (1988) reported that litter from Eucalyptus terellcornis was 

incorporated at 0, 1,3 and 5% Into nursery soil in earthen pots, In half of the pots il 

was mixed inlo the soil before sowing of wheal. All the plants In pots containing 

Eucalyptus lereticomis leaf litter grew significantly less weilihan control plants, The 

nrAIIAfH-.P. of fertilizer made a negligible difference to the re51UIl5 which are relevant to 

the use of Eucalyptus terelicomis in agro-forestry system, 

Shah (1988) represented a brief history about types of planting cerried out 

under storey vegetation in Eucalyptus plantation and effects of Eucalyptus on soil 

fertility and about its water consumption, 

Mizutani (1989) conducted research on the allelopathlc effects of various 

plants/extracts and found that Eucalyplus ci/relora inhibited the gemrination of lettuce 

garden cress, green foxtsil, barnyard grass and rice and their concentrations in 

seedlings of various ages-likewise Eucalyptus camaldulensis inhibited the growth of 

the above mentioned species, 

Srinivasan et al (1990) observed the reduced crop germination and growth of 

Vigna mungo, V, radiata, plgeonpea and soybeans, when grown in the top soil taken 

from under Casuarrina equisififolia, Leuoaena leucocephala, Acacia ho/eserica and 

Eucalyptus tereticomis. 
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May and Ash (1990) concluded after some studies that allelopathy is likely to 

be a cause of under storey suppression by Eucalyptus species especially in drier 

climates. They observed that fresh intact cause little growth suppression, in 

contrast to coarsely chopped leaves and extracted leaf essential oils which were 

both highly suppressive. 

Akhtar at a/ (1990) conducted a study investigating the allelopathic effect of 4 

trees species; Eucalyptus cama/du/ansis, A/bizzia procera, Morus alba and 

Leucaena leucocephafa on wheat. It was indicated that trees in close proximity to 

crops tend to depress yields. 

Malik (1991) reported that allelo-chemicals may have adverse effects on other 

plants/crops in the ecosystem resulting in reduction/delaying of germination, 

mortality, reduction in absorption of water and nutrients, increased susceptibility to 

pathogens and paraSites, reduction in growth and yield and reduction in soil 

fertility/productivity etc. 

Anwar (1991) observed greater allelopathic effects of the fresh leaves extracts 

of Eucalyptus alba than that of E deg/upta and robusta on the growth of maize 

seedlings. 

Willis (1991) presented a review of studies in India and Pakistan on the 

allelopathic effect of Eucalyptus Sp., especially tereticam/a of glabu/us. He 

provided in the evidence to support an allelopathic effect of leachates and extracts of 

Eucalyptus on crop and undergrowth. 

Sunil and Khara (1991) reported that water extract of leaves (green, brown 

and decayed) from 6 years old Eucalyptus tereticomis trees and bark were tested for 

their effects on seed germination and primary root and shoot development of 

Phaseo/us vu/gans seedling, Leachates from green and brown leaves were found to 

be more inhibitory in primary root development. Affected seedling produced a 

curved, blunt-ended extension of root shoot tranSition region devoid of root cap and 

hairs, 
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Joshi and Prakash (1992) observed the distilled water extracts from fresh and 

partially decomposed litter of 10 tree species on 4 agricultural crops as wheat, maize 

pea and mustard. Germination of all crops was reduced, with low inhibitory effects of 

extracts were due to phenolic compounds which were more in fresh lealles than the 

partially decomposed lealles. 

Puri (1992) observed the total mortality after germination of seeds of 

Phase%us vulgaris sown in an area with Eucalyptus terelicornis. Subsequent 

laboratory inllestigations showed that 25-100% leaf and bark leachestes of 

Eucalyptus teretlcornis were toxic to germination and growth of Phaseo/us vulgaris 

seedling in the order brown lealles>green>lealles>decayed lealles>bark, with 

decayed lea lies actually stimulating growth. 

Shillanna et al (1992) reported the effect of Eucalyptus camaldulensis with 

different spacing on rag (E/eusine coracana) , Cowpeas (Vigna ungnicalanta) and 

Sesmum (Sesmum indicum). Seed germination and survillal of germinated seedlings 

was also inhibited at closer eucalyptus spacing. 

Bhaskar et al (1992) observed different results of germination, seedling height 

and number of lea lies of finger millet (Eleusine coracana) due to powdered or burned 

leaf litter of Eucalyptus hybrid (Eucalyptus tareticornis) It was concluded that 

burning destroys the allelopathic properties of teretlcornis leaf litter. 

Bisal et al (1992) reported the inhibitory affects of aqueous extracts of dried 

lealles of Eucalyptus tereticornis and Populus deltoids on the seed of germination 

and seedling growth of 5 crops namely wheat, barley, lentil, chickpeas and mustard. 

Activity varied with extract concentration and in some cases initial stimulatory effects 

were obtained. 

Padhy et al (1992) tested the leaches of senescing and freshly fallen lea lies of 

Eucalyptus globa/us for their allelopathic effect on an improlled cultillar of finger 

millet in laboratory. 80th germination, seedling shoots and root growth were inhibited 

with the effects increasing with leachate concentration. 
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Sanginga and Swift (1992) proved inhibitory germination of maize seeds when 

soaked for 48 hours in different proportions of the extract of Eucalyptus 

camaidulensis on comparing with water, Germination percentage was reduced from 

o to 17% as compared with 97% after soaking with water. The different proportions 

were 1 :10, 1,24% 1 foliage wateL 

Singh and Kohli (1992) carried out an experiment on Phaseolus aureus 

(Vigna radiata) sown under or adjacent 10 Eucalyptus plantation in India, They found 

poor crop performance including germination trials and vegetative growth due to 

inhibitory effect of allelochemicals excreted by Eucalyptus. 

Narwal and Sarmah (1992) recorded reduced crop density and height in some 

crops (Millet, Sorghum, Maize, Castor, Pigeon pea & Sun hemp), These wera sown 

at different distances from 2 rows of 5 years old Eucalyptus (Eucalyptus terelicomis) 

with a height of 15-20 m, In all crops there was a gradual increase in height with 

increasing distance from Eucalyptus trees. 

Nandal el af (1992) reported inhibitory effects of aqueous extracts of 

senescent leaves of Eucalyptus teralieomis and Populus deltoids on the seed 

germination and seedling growth of 4 winter vegetables radish, onion, brinjal and 

Fenugreek, 

Thakur and Bhardwaj (1992) evaluated the allelopathic effect of Eucalyptus 

globulus and other traes on the germination and growth of wheat and maize, The 

leaf leachates significantly affected germination of maize but not of wheat Maize 

germination was decreased to 89% of that of the control, Seedling vigour was 

decreased in both the species by all the leachates, 

Lisanework and Michelson (1993) observed the ailelopathic effects of 

Eucalyptus camaldulensis, Globulus and Saligna on germination and 

radical and seedling growth of chickpea (Cicer arientinum), maize (Zea mays) and 

peas (Pisum salivum), They recorded reduced germination and radical growth of the 

crops, and suggested that plantation of Eucalyptus camaiduiensis and saligna in 
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integrated land use system should be minimized because of their greater allelopalhic 

effects. 

Sanker and Rai (1993) determined the allelopathic effects of 6 different trees 

including Eucalyptus camalduiensis and E lerellcomis on chillies, tomato, egg plant, 

ladiesflngers and cowpeas. Germination of chillies and tomato was reduced by 

leachates of all tree species, and that of egg plant and ladyfinger by leachates of all 

trees except for Casuarina. equiselifolia and E. camaldulensis, C. equiselifolia and 

/ere/iconis leachates have no repressive effect on cowpeas, With a few 

exceptions, inhibition, where evident, was proportional to soaking time(24 or 48 h). 

The inhibitory effects of Leucaena leacocephala are attributed to mimosine and 

dihyroxypyridine and those of Eucalyptus to phenols and terpenes. 

Swaminathan 131 al (1993) evaluated the allelopathic effect of 8 multipurpose 

trees including Eucalyptus terelicomis on maize, red gram and sesame, All the 

inhibited germination and growth of all the crops, The sesame was the most 

sensitive, 

AI-Juboory and Ahmad (1994) reported that 2,5 and 5 kg leaf residue of 

Eucalyptus camaldulensis reduced weed growth speCially Sorghum halepense, 

Cyperus rotundus and Convolvulus arvensis. They found that residues from different 

plants reduced either broad leaf weeds or grassy weeds growth in some cases more 

effectively than glyphosate. Time of application and rate of incorporation were more 

critical. 

Devasagayam and Ebenezar (1996) evaluated the ailelopathic effects of 

eucalyptus leaf extracts in distilled water (1 OOg/iiter) on the germination of sorghum, 

groundnuts, soybeans, maize, black gram and cowpeas, They reported that 

eucalyptus water extracts decreased germination in all test crops. Groundnut and 

cowpeas was the mas! tolerant ( 4 and 6% decrease in germination respectively 

compared to control), whereas inhibition was high in sorghum a(16,3%), soybean 

(10,9%), maize (8.9%) and black gram (7.1%). 
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Blaise et al (1997) reported that Eucalyptus terelicomis fresh leaves, litter, 

root material or soil from eucalyptus forest decrease maize germination but has no 

effect on germination of wheat and cowpeas. Germination of cowpeas, maize and 

wheat was higher in the forest soil than in the field soil. but the reverse was true for 

maize. Seedling emergence was reduced in all the amendment treatments, and 

growth parameters were generally reduced in wheat and maize, but not in cowpeas 

Ibrahim et al (1999) investigated the allelopathic effects of Eucalyptus 

camalduiensis and microthecia leaf and litter extracts on seed germination of 

Sorghum bico/or and Sorghum sudanense under laboratory conditions. Similarly 

effects of those species and Conocarpus lancifolius on Sorghum spp. Dry matler 

production were also studied under field conditions. Eucalyptus leaf and litter 

extracts significantly reduced percentage germination of sorghum species, when 

applied at high concentrations. Results of field experiments showed that there were 

no significant differences in dry matler production of the sorghum species. However, 

eucalyptus and conocarpus plantalion significantly depressed the dry matter 

production relative to control. 

Khan et al (1999) evaluated the effects of water extracts of Eucalyptus 

camaiduiensis leaves on the germination and growth of maize. They reported that 

Eucalyptus extracts reduced the germination percentage of maize seed and delayed 

germination compared with the control. Seedling height and fresh root weight wera 

also reduced, while dry matler production was increased. The extract reduced soil 

pH but increased P contents. 

Narwal at al (1999) investigated the allelopathic effect of sunflower in cotton, 

pearl millet, cluster beans, cowpeas .and green gram. In bioassays, the 

influence of different concentrations (10-30%) of aqueous extracts of sunflower of 

straw + leaves was stUdied on the germination and seedling growth of test crops. 

The presence of a preceding sunflower crop decreased plant height, dry matter and 

yield of all subsequent crops. The greatest reduction in growth and yield was 

observed in colton and the least in cereals, while the effects in legume were 

moderate. The phy1otoxicity of sunflower biomass persisted in soil up to 9 weeks 
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after soil incorporation. In bioassays, all concentration of sunflower slem + 

aqueous eJdracts delayed and inhibited the germination and seedling growth of most 

test crops. 

Pawar and Chavan (1999) conducted experiments to assess the effects of 

aqueous leaf extracts of Eucalyptus globulus, Melia azadarach. Parthenium 

hysterophorus. Moringa oleitara and soybeans on the mineral uptake of sorghum. 

an<:llvsis of seedling exposed to eJdracls indicated that uptake of Zn, Ca, 

Mg were affected than K, P, Fe, or Mn by extract exposure, and all five extracts 

reduced uptake of these minerals and ultimately the reduction in growth was 

rl:l~'unltlU. P. hysterophorus led to the greater reduction of Zn uptake. 

caused the greater reduction in Ca absorption. 

MATERIALS AND METHODS 

globulus 

Experiments were conducted to determine the allelopathic effect of aqueous 

leaf extracts of Eucalyptus camaldulensis on some of the growth parameters of 

maize and cotton in the laboratory of Department of Agronomy, Faculty of 

Agriculture, Gomal University, D. I. Khan during the year 2000. The different 

extracts to be evaluated for their allelopathic effect were made according to 

following procedure. 

T 1 10 liter of tap water was kept in big bucket at room temperature for 

hours. 

One kg eucalyptus leaves were soaked in 10 liter tap water at room 

temperature for 72 hours. 

T 3 One kg eucalyptus leaves crushed in 10 liter water. 

T 4 One kg eucalyptus leaves boiled in 10 liter for one hour. 

Si):teEIn plastic pots (15)(6 cm) were filled with sand. The experiment was 

carried out in a completely randomized design with four raplications. Four pots each 

were soaked with tape water, soaked eJdract, crushed extract, boiled extract. The 

pots were assigned to each replication at random procedure laid down in Steel and 

Torrie (1980). of commercial maize variety Kissan were sown in each pot 
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The pots were kept moistened with their respective extracts throughout the study, 

The experiment was terminated at the end of third week, 

shoot 

The different eucalyptus extracts to be evaluated are as under, 

Tl Control (Plain water) 

T2 Soaked eucalyptus leaf extract 

Crushed eucalyptus leaf extract 

Boiled eucalyptus leaf extract 

were recorded on % seed germination, shoot length (cm), root length, 

weich! and root fresh weight shoot dry weight, root dry weight according 

to the standard procedures, All the data were analyzed using statistical procedures 

appropriate to the design, The treatment means were compared using Fishers 

protected Significant difference techniques laid down in Steel and Tome (1980), 

A similar experiment was conducted to determine the adverse effects of different 

wate r extracts of 

variety MNH-93, 

camadulensis on the root and growth parameters of cotton 

5,3,1 Seed germination (%1 

Total plant germinated were counted for each treatment replication 

and divided by the total number of seed planted and then multiplied with 100 to 

determine percent germination, 

5,3,2 Shoot height (cm) 

Five in treatment were measured with meter rod, The 

me'aSIJrements were taken from the root stem joint to the tip of the terminal leaf, the 

measurements were summed and divided by the number of plants measured to find 

out single plant shoot length, 

Root length (cm) 

Five plants in each treatment were measured with a meier rod, The 

measurements were taken from the root stem joint to the tip of the tap root, all the 
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measurements were summed up and divided by the number of plants measured to 

find out the single plant roollength. 

5,3.4 Shoot fresh weight (g) 

The live fresh plants shoots were removed and weighed and the tolal weight 

was divided by five 10 determine single plant shoot fresh weight. 

5.3.5 Root fresh weight Ig) 

The five plant roots were removed and weighed and the total weight was 

divided by five \0 determine single plant root fresh weight. 

5.3,6 Shoot dry weight (g) 

The five fresh plants shoots were dried in oven at 700e for 48 hours then 

weighed and the total was divided by five to determine Single plant shoot dry weight. 

5,3,7 Root dry weight (g) 

The five fresh plants roots were dried in oven at 700e for 48 hours then 

weighed and the total was divided by five to determine single plant dry weight. 

5.4 Results and discussions 

5.4.1 Cotton seed germination (%) 

All the extracts significantly decreased cotton seed germination as compared 

to control (Table 5.4.1.1), The highest decrease in the percent sead germination was 

registered in the boiled extract, which significantly differed from the soaked and 

crushed extract in affecting the cotton seed germination, In the boiled there 

was only % germination compared to 97.52% seed germination in the control. 

The decrease in percent germination in the Eucalyptus extract treatments 

ranged between 29 to 41% (69.83-57.21% germination) compared to 97.52% 

germination in the control. The highest reduction of 41 % in the percent seed 

germination of cotton in the boiled was likely due to the higher concentration of 
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the allelo-chemicals liberated into the extract due to boiling. Similar findings were 

reported b'( Sanker and Rai (1993), who observed that chilies germination wes 

inhibited by the presence of phenols and terpenes in the eucalyptus extract. The least 

reduction in percent seed germination 21% was shown in the extract 

indicetion the least amount of allelochemical in this treatment. The results also validate 

findings of Ibrahim et al (1999), who reported that leaf and litter extracts of E. 

camaidu/ensis and micothecia delayed and inhibited germination of cotton Similari'( 

Norwal et al (1999) found sunflower extract inhibiting germination of cotton, The effecl 

of residue and crop and weed germination and growlh was reported to be extract, 

species and temperature dependent (Putnam and Duke 1972, James et al 1982, 

Purvis et al 1985). 

Table 5.4.1.1 Cotton genninatlon Nsponse to allelopathic effect of different 
extracts of eucalyptus 

Treatments Germination % 

Control ( Plain water) 97.52 a' 

Eucalyptus leaves soaked in weter 69.83c 

Eucalyptus leaves crushed in waler 76,03 b 

Eucalyptus leaves boiled in waler d 

LSD(OJ)S) " 

• Values sharing a common letter are not significanlly different at probabilit'( of (P=O.05) 

5.4.2 Cotton Root length (em) 

The cotton roollength data as affected by Eucalyptus extracts were recorded in 

centimeters statistically analyzed. A scrutiny of the Table 5,4.2.1 portra,(ed that the 

Eucal,(ptus extracta significantl'( reduced the cotton root length as compared to the 

control The highest root length of 8.45 cm was recorded in the control whereas the 

lowest root length of 4.04 cm was shown in the boiled extract, which wes statislicall'( at 

par with soaked extract. The crushed and soaked extracts were statistically similar in 

affecting the cotton root length, The reduction in root length of cotton in the Eucal'(ptus 
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extract ranged between 33% and 52% (4.04-5,65 em root lenglh), compared to 8,Scm 

root length in the untreated control. The maximum (52%) retardation in the cotton root 

lenglh in the boiled Eucalyptus extract was believed to be due Ihe higher amount of 

ailelo-chemicals released in Ihis treatment due to boiling that affected Ihe cell 

physiological process adversely affecting growlh. 

Similar findings were reported by Castro et a/ (1983) where Cynodon dacty/on 

and Sorghum halepense extracts decreased length of tomato and maize roots 

respectively, The reduction in root lenglh may the adverse effect of Ihe 

allelochemicals In Ihe extract on Ihe growth processes of cotton root or the decrease in 

uptake of nutrients by Ihe root. 

Table 5.4.2.1 Cation root len,oth (em) response to allelapathle effect af different 
extracts of 

Treatments Rootlenglh in cm 

Control (Plain water) 8.45 

Eucalyptus leave soaked in water 4.79 be 

Eucalyptus leaves crushed in water 5,65b 

Eucalyptus leaves boiled in water 4.04c 

• Values sharing a common letter are not Significantly different at probability of (P=O,05) 

5.4,3 Cotion shoot length (em) 

The cotton shoot length data analysis disc:Josed that treatment significantty 

(P=O,05) differed in affecting the cotton shoot length. A study of Ihe cotton shoot means 

(Table 5.4 .3.1) revealed Ihat all the Eucalyptus extracts significantly reduced the cotton 

shoot lenglh as compared to the shoot lenglh in Ihe control. 
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The smallest shoot of 540 cm was harvested in the soaked extract which 

produced significantly smaller shoots as compared to the shoots produced in the other 

treatments. The decrease in shoot length of cotton in the Eucalyptus extracts treatment 

ranged between 21 % and 52% (6.69-5.04 em root length) compared to 11.33cm cotton 

shoot length in the untreated control. 

The highest decrease in the shoot length of cotton of 52% Observed in the 

soaked extract was prasumably due to the elevated amount of allelochemicals in this 

treatment that affected the essential growth processes resulting in decreased shoot 

length. These results confirm "ndings of Hussain and Anjum (1981) and Castro et al 

(1983), who found that different weed extracts reduced crops shoot length. 

Table 5.4.3.1 Cotton shoot length (em) response to allelopathle effect of 
different extracts of eucalyptus. 

Treatments Shoot length in cm 

Control (Plain water) 11.33a· 

Eucalyptus leaves soaked in water 540c 

Eucalyptus leaves crushed in water 8.89b 

Eucalyptus leaves boiled in water 6.09c 

LSD(O.C>5j :: 1.70 

• Values sharing a common letter ara not slgnificantly differant at probability of (P::O.05) 

5.4.4 Cotton Shoot Fresh weight (g) 

The cotton plant shoot fresh weight data analysis of variance expressed 

significant (P=0.05) difference among the treatment for cotton shoot fresh waight. The 

shoot fresh weight means in Table 5.4.4.1 depicted that all the Eucalyptus extracts 

significanlly reduced the cotton shoot fresh weight compared to the control. 

90 



The eucalyptus extracts significantly differed among themselves for cotton shoot 

fresh weight. The smallest shoot fresh weight of 5.84 g was demonstreted in the 

soaked extrect which was significantly lower than the shoot fresh weight obtained in the 

other treatments. The other treatment with the least shoot fresh weight was in the 

boiled extract. The crushed eucalyptus extract stimulated cotton growth and produced 

the highest shoot fresh weight of 9.42 g which was significantly higher than the fresh 

weight in the untreated check. The increase in cotton shoot fresh weight in the crushed 

extract was 26%. The decrease in the plant height in the soaked and the boiled 

extracts ranged between 11 % and 22% (5.84-6.64g fresh weight), compared to 

shoot fresh weight in the control. The higher allelopalhy in the soaked extract 

compared to crushed and boiled extract indicated that crushing and boiling probably 

degraded some of the allelopathic chemicals. 

This research corroborate to the work of James et al (1982) who reported that 

extracts prepared by agitating and soaking caused greater inhibition of weed seed 

germination compared to extrects obtained by leaching. 

Table 5.4.4.1 Cotton Shoot Fresh Weight (g) Response to Allelopathlc Effect of 
Different Extracts of Eucalyptus. 

Treatments Shoot fresh weight in g 

Control (Plain water) 7.49b' 

Eucalyptus leaves soaked in water 5.84d 

Eucalyptus leaves crushed in water 9.42 a 

Eucalyptus lea'~es boiled in water 6.84c 

LSD\IlO5) = 0.75 

• Values sharing a common letter are not significanlly different at probability of (P=0.05) 

5.4.5 Cotton shoot dry weight (g) 

Cotlon shoot dry weight as affected by different eucalyptus extracts, was 

statistically analyzed, It indicates that the different extracts significantly (P= 0.05) 

differed in affecting the cotlon shoot dry weight. A study of the means Table 5.4.5,1 
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revealed that soaked eucalyptus extract significantly reducad cotton shoot dry weight 

as compared to control. The boiled extract was at par with the control in affecting the 

cotton shoot dry weight. However, the crushed extract significantly increased cotton 

shoot dry weight compared to the control which is in accordance with Verinumbe 

(1987). The reduction In cotton shoot dry weight In the eucalyptus extracts ranged 

between 12% (0.66g) and 25% (0.56g). 

The highest decrease In the cotton shoot dry weight in the soaked extract may 

the result of presence of allelochemlcels redUCing shoot growth. The increase in 

cotton shoot dry weight in the crushed extract may have occurred due the release of 

growth promoting substance by the process of crushing. These results corroborate 

the findings of Sanglna and Swift (1992) reported reduction 

Table 5.4.5.1 Cotton shoot dry weight (g) response to allelopathlc effect of 
different extracts of eucalyptus. 

Treatments Shoot dry weight In g 

Control (Plain water) 0.75 b* 

Eucalyptus leaves soaked in weter 0.56d 

Eucalyptus leaves crushed in water 0.90 a 

Eucelyptus leaves boiled in water O.66c 

LSDiO.1l5) ::: 0.106 

• Values sharing a common are not significantly different at probability of (P;0.05) 

in maize shoot dry weight by eucalyptus extracts. Similar findings were reported to 

Khan et a/ (1999) who observed that eucalyptus extracts reduced maize shoot dry 

weight. 
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5.4,6 Cotton root fresh weight (gl 

Cotton root fresh weight analysis of variance depicted that the eucalyptus 

extracts significantly (P=O,05) differed in affecting the cotton root fresh weight 

compared to control. The cotton root fresh weight means in Table 5,4.6,1 revealed that 

all the eucalyptus extracts significantly reduced colton root fresh weight compared to 

control. The highest (1 g) reduction in cotton root fresh weight was registered in the 

crushed extrect, which Significantly differed from the soaked and boiled extract in 

affecting the cotton root fresh weight The lowest reduction in the cotton root fresh 

weight was obtained in the boiled extract, The reduction in the colton root fresh weight 

in the eucalyptus extracts ranged between 48,85 and 84%, 

The decrease in the root frash weight in the eucalyptus extracts may be due to 

the presence of allele-chemicals in the extract that affected the essential growth 

processes resulting into the reduced growth of cotton rool. The highest decrease in 

cotton root fresh weight in the crushed extrect may be due to presence of higher 

amount of allele-chemicals. The process of crushing may have helped in release of 

more allele-chemicals, These findings validate the result of Khan et al (1999) who 

found that eucalyptus extracts reduced maize root fresh weight. Results confinning 

these findings were reported by Sangina and Swift (1992), Usanewol1< and Michelson 

(1993) and Narwal at al (1999). who found thai sunflower extracts reduced cotton root 

fresh weight. 
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Table 5.4.11.1 Cotton root fresh weight (gl response to allelopathlc effect of 
different extracts of eucalyptus. 

Treatments Root fresh weight in g 

Control (Plain water) 9.S7 a* 

Eucalyptus leaves soaked in water 3.66c 

Eucalyptus leaves crushed in water 1.S3 d 

Eucalyptus leaves boiled in water S.66b 

LSD(OOS) :: 0.04 

• Values sharing a common are not significantly different at probability of (P=O.OS) 

5.4.7 Cotton root dry weight Igl 

Cotton root dry weight analySiS of variance results Indicated that the eucalyptus 

extrects significantly differed in affecting the cotton root dry waight. The root dry 

waights means in Table 5.4.7.1 showed that all the eucalyptus extracts significantly 

decreased the cotton root dry weight compared to control. 

The highest decrease of 0.16 g in the cotton root dry weight was achieved in 

crushed extract followed by soaked extrect with collon dry root weight of 0.35 g. The 

collon root dry weight in the control was 0.94g. The decrease in collon root dry weight 

In the eucalyptus extract ranged between 40% (O.SSg) and 83%{O.16g). The cotton root 

dry weight was reduced by the presence of allelo-chemicals in the extract. The highest 

decrease in the crushed extract was due to the presence of higher amount of allelo

chemical, which caused the highest decrease In the cotton rool dry weight. Similar 

findings were reported by Lisaneworl<: and Michelson(1993) 
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Table 5.4.7.1 Cotton root dry weight (g) response to allelopathlc effect of 
different extracts of eucalyptus (E.cllmilidulensls) 

Treatments Root dry weight in g 

Control (Plain water) 0.94 a* 

Eucalyptus leaves soaked in water 0.35 c 

Eucalyptus leaves crushed in water 0.16d 

Eucalyptus leaves boiled in waler O.56b 

LSD(Q05) "0.032 

• Values sharing a common letter are not significantly different at probability of (P=O.05) 

5.4.8 Maize seed genninlltlon (%) 

The maize seed germination da1a appraisal of variance declared significant 

(P=0.05) differenca among treatment for maize percent seed germination. The 

percent germination means in Table 5.4.8.1 delinealed that all the Eucalyptus extracts 

significantly differed in reducing the maize seed germination as compared to the 

control. 

The maximum seed percant germination was shown in the control where no 

extract was used whereas the lowas! seed germination of 66% was obtained in the 

boiled extract. The boiled extract induced 33% reduction in the maize seed 

germination. The decrease in maize seed germination in the eucalyptus extracts 

ranged between 15% and 33% (66-84.5% plantslplot) compared to 99% seed 

germination in the control. The least reduction in the seed germination was described in 

the soaked extract. The highest reduction in the maize seed germination by the boiled 

95 



Table 6.4.8.1 Maize seed germination (%) response to allelopathic effect of 
different extracts of eucalyptus 

Treatments Gennination % 

Control (Plain water) 99.00 a' 

Eucalyptus leaves soaked in water B4.SOb 

Eucalyptus leaves crushed in waler 78.00 c 

Eucalyptus leaves boiled in water 56.0d 

lSD(otl5) '" 5.07 

, Values sharing a common leiter are nol signmcanUy different at probability of (P=0.05) 

extract may the aUelo chemicals that affect seed gennination process. Similar results 

were reported by Swaminathan et ai, 1993 and Thakur and Bhardwaj (1992), who 

reported that trees, including eucalyptus sp. extracts decreased maize gennination and 

growth. Blaise et al (1997) discovered that soil from eucalyptus tree decreased maize 

seed gennination and seedling growth. Devasagayam and Ebenezer (1996), Khan et al 

(1999) reported that waler extract of eucalyptus (1 OOg fliter distilled water) decreased 

maize seed gennination by 8% 

5.4.9 Maize root length (em, 

Maize rool analysis data indicated that the eucalyptus extracts significantly 

differed in affecting the maize roollength. An examination of the mean in Table 

5.4.9.1 revealed thai all the eucalyptus extracts significantly decreased the maize 

root length as compared 10 the control. The smallest roollength of i.65cm was 

registered in the soaked extract, which significantly differed from the other extracts in 

reducing the maize root length, The highest fool length of 9,53 em was obtained in 

the control. 
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The decrease in maize root length in the eucalyptus extracts ranged between 

36% and 83% (6.03-1 cm root length) compared to 9.53 em root length in the 

control. The highest indication in maize root length delineated in the soaked extract 

reveeled that the allelo chemicals in the soaked extract were different from the boiled 

extract, which caused the maximum reduction in root length. These results confirm the 

findings of Lisanework and Michelsen (1993) who discoverad that leaf extracts of E 

cama/duiensis decrease root growth of the majority of the crops. 

Table 5.4.9.1 Maize root length (em) response to allelopathle effect of different 
extracts of eucalyptus 

Treatments Root length in cm 

Control (Plain water) a* 

Eucalyptus leaves soaked in water 1.65 d 

Eucalyptus leaves crushed in water 3.93 c 

Eucalyptus leaves boiled in water 6.03b 

LSD(005) '" 0.69 

• Values sharing a common leiter are not significantly different at probability of (P=0.05) 

5.4.10 Maize root fresh weight (g) 

A study of maize root fresh weight in the means Table 5.410.1 indicated that all 

the eucalyptus extracts significantly decreased the root fresh weight as compared to 

the control. 

The lowest maize rool fresh waight of 0.21 g was obteined in the soaked 

treatment which was at par with crushed extract in affecting the maize root fresh weight 

but significantly differed from the boiled extract The boiled extract was the 

effective in affecting the fresh weight. The highest fresh root weight of 2.61g was 

harvested in the control. It was noted thai the soaked extract had more potency than 

the other extracts but its action either started some what slow or its allelochemicals 
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differed from the ones in the other extracts (Tables 5,4,9.1 & 5,4,10.1). Similar results 

were reported by Sangina and swift (1992), Usanework and Michelson (1993) and 

Khan et al (1999). 

Table 6.4.10.1 Maize root fresh weight (g) response to allelopathlc effect of 
different extracts of eucalyptus 

Treatments Root length weight in g 

Control (Plain water) 2.61 a* 

Eucalyptus leaves soaked in waler 0.21 c 

Eucalyptus leaves crushed in water 0.93 be 

Eucalyptus leaves boiled in water 1.43 b 

LSD(l).05) =: 0.73 

• Values sharing a common letter are not significantly different at probability of (P=0.05) 

5.4.11 Maize root dry weight (g) 

An Investigation of the means Table 5A 11.1 displayed that all the eucalyptus 

extracts significantly (P=0.05) decreased the root dry weight as compared to the 

control. 

The lowest maize root dry weight of 0.19 9 was gained in the crushed treatment, 

which was significantly lower than the root dry weight secured in either the crushed or 

boiled extract in aflecting the maize root fresh weight The boiled extract was the least 

effective in affecting the dry weight The highest dry root weight of 0.63 g was reaped in 

the control. It was noticed that the soaked extract was more root and shoot growth than 

the other extracts. But lis adverse effects on germination were minimum. The 

allelochemicals in the soaked extract may be different from the ones in the other 

extracts (Tables 5,4,9.1 , 5,4,10.1 & 5A 11.1) where it produced the highest reduction 

in the maize root length, root fresh weight and root dry weight The crushing and boiling 

may have altered the allelochemicals. The presumption seems to be reliable because 

the boiled extract caused the maximum reduction in seed germinalion but was the leasl 
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effective on the other parameters specially when compared to soaked extract The 

decrease in root dry weight in the eucalyptus extrects ranged between 34% and 55% 

(0,19-0,28g) compared to 0.43 g dry weight of single Conyza slrlcta weed in the 

control. 

Table 5.4.11.1 Maize root dry weight (g) response to allelopathle effeet of 
different extracts of eucalyptus 

Treatments Root dry weight in g 

Control (Plain water) 0.43b* 

Eucalyptus leaves soaked in water 0,638 

Eucalyptus leaves crushed in weter 0,19 d 

Eucalyptus leaves boiled in water 0,28c 

LSD(!lOO) = 0,08 

* Values sharing a common letter are not significantly different at probability of (P=0,05) 

5.'1.12 Maize Shoot Length (em) 

The maize shoot length data analysis disclosed that treatment significantly 

(P=0,05) differed in affecting the maize shoot length, An examination of the maize 

shoot means (Table 5.4. 12, 1) revealed thai all the eucalyptus extracts significantly 

reduced the maize shoollength as compared to the shoot length in the control. 

The smallest shoot of 7,07 cm wes harvested in the crushed extract which 

produced significantly smaller shoots as compared 10 the shools produced in the boiled 

extract bul was statistically al par (P=0,05) to the soaked extract in decreasing the 

maize shoot length, The decrease in shoot length of maize in the Eucalyptus extracts 

treatment ranged between 61% and 68% (8,37-7,07cm shoot length) compared to 

22.43cm maize shoollenglh in the untreated control. 
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The highest decrease in the shoot length of maize observed in the soaked and 

crushed extract was presumably due to the concentrated amount of allelochemicals in 

these traatments thai affected the essential growth processes resulting in decraased 

shoot lengths. 

Table SA.12.1 Maize shoot length (cm) response to allelopathlc effect of 
different extracts of eucalyptus 

Treatments Shoot length in ern 

Control (Plain water) 22.43 a* 

Eucalyptus leaves soaked in water 8.37bc 

Eucalyptus leaves crushed in water 707c 

Eucalyptus leaves bOiled in water 8.61 b 

LSD\O(5) == 1.034 

• Values sharing a common letter are not significantly different at probability of (P==O.05) 

5.4.13 Maize shoot fresh weight (gl 

A probe into the means Table 5.4.13.1 demonstrated that all the eucalyptus 

extracts significantly (P=O.05) decreased the maize shoot fresh weight as compared to 

the control. 

The lowest maize shoot fresh waight of 2.05 g was achieved in the crushed 

extract 'Nhich was Significantly lower than the shoot fresh weight recaived either in the 

crushed or in the boiled extract in affecting the maize shoot fresh weight The boiled 

extract was the least effective in affecting the maize shoot fresh weight The highest 

fresh shoot weight of 8.76g was acquired in the control. It was noticed that the crushed 

extract had more intensity than the other extracts in affecting the maize shool 

parameters. 
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The decrease in maize shoot fresh weight in the eucalyptus extracts ranged 

between 45% and 77% (4.83-2.05g) compared to 8.75g shoot fresh weight in the 

control. Our findings are in corroboration to Sangina and Swift (1992) who reported 

that eucalyptus litter incorporated into the soil reduced maize shoot dry weight 

It was observed that crushed extract was the most potent in affecting the shoot 

parameters while soaked extract the root parameters. This variability could nol be 

ascertained with any precision. However. the different extraction methodology may 

have used variability of the allelochemicals in the extract 

Table 5.4.13.1 Maize shoot fresh weight (g) response to allelopathlc effect 
of different extracts of eucalyptus 

Treatments Shoot fresh weight in g 

Control (Plain water) 8.76 a* 

Eucalyptus leaves soaked in water 3.83c 

Eucalyptus leaves crushed in weter 2.05d 

Eucalyptus leaves boiled in water 4.83b 

LSD[OO5) = 0.93 

* Values sharing a common letter are not significenUy different at probability of (P=0.05) 

5.4.14 Maize shoot dry weight (g) 

A perusal into the means Table 5A. 14. 1 illustrated that all the eucalyptus 

extrects significantly (P=0.05) decreased the maize shoot dry weight as compared to 
the control. 

The lowest maize shoot dry weight of 0.29 g was obtained in the crushed extract 

whim was Significantly lower than the root dry weight received either in the crushed or 

in the boiled extract in affecting the maize shoot dry weight The soaked extract was 
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the least effective in affecting the maize shoot dry weight. The highest dry rool weight 

of 0.56 g was procured in the soaked extractl. It was noticed that the crushed extract 

had more intensity than the other extracts in effecting the maize shoot parameters. The 

decrease in maize shoot dry weight in the eucalyptus extracts ranged between 34% 

and 65% (0.56-0.29 g) compared to 0.82 g shoot dry weight in the control. 

It was observed that crushed extract was the most potent in affecting the shoot 

parameters while soaked extract was more effective in affecting root parameters. 

This variability in the effect of eucalyptus could not be ascerteined with any precision. 

However, the differant extraction methodology may have caused variability of the 

alielochemicels in the extract. Alam and Azmi (1991) who observed that Cyperus 

rolundus leaf extracts had no significent effect on whaat germination but significantly 

decreased root and shoot growth proclaimed Similar results. Similarty Porwal at al 

(1992) reported that boiled and un-boiled extracts of fresh shoots of Cyperus rotundus 

and Echinochloa did not influence germination of Vinga mungo and rice but significantly 

reduced and radicle growth of Vinga mungo but not rice. 

Table 5.4.14.1 Maize shoot dry weight (91 response to allelopathic effect of 
different extracts of eucalyptus 

Treatments Shoot dry weight in g 

Control (Plain water) 0.37 

Eucalyptus leaves soaked in water 0.56 a 

Eucalyptus leaves crushed in water 0.29d 

Eucalyptus leaves boiled In water 0.46 b 

LSD(llC6) = 0.04 

* Values sharing a common letter are not significantly different at probability of (P=O.05) 
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CHAPTER 6 

SUMMARY 

Different herbicides e.g. Ancom, Gizapex, and Dicuran MA-60 individually and 

in different combinations were evaluated for controlling the weed Conyza strida in 

sugarcane variety Co-1148 planted at different planting geometries for maximizing 

per unit yield under agro-climatic conditions of D. I. Khan District during 2000-02. 

The experiments were conducted at the faculty of Agriculture Gomal 

University. I. Khan. The experiments were planled in randomized complete block 

deSign with split plot arrangements. The main plots comprised of planting geometries 

vis-a-vis single rows at 60 cm, double rows al90 cm and triple rows at 120 cm. The 

sub plots consisled of herbicides such as control, Ancom. Gizapex, Dicuran. Ancom 

+ Gizapex, Ancom + Dicuran, Gizapex + Dicuran and Ancom + Gizapex + Dicuran. 

Each sub plot size was 5 x 3.6 m2 

Planting geometries significantly differed in affecting the weed population and 

weed growth parameters. The highesl reduction in the weed population, weed plant 

height, leaves and branches per plant, fresh and dry weight. was depicted in the 

planting geometry of triple rows at 120 cm. The lowest reduction in weed population 

and other weed plant growth parameters was obtained in the planting geometry of 

single rows al60 cm. 

All herbicides significantly reduced weed population and other weed plant 

growth parameters compared to control. The highest reduction in weed population 

and weed plant height, branches and leaves. fresh and dry weight, was recorded in 

the herbicide treatment where the three herbicide were applied in mixture. The other 

herbicidal treatment was Gizapex+Dicuran which produced the second highest 

reduction in the weed population and weed plant growth parameters. The weedy 

check gave the highest weed population and the highest weed plant growth 

parameters compared to herbicide Ireatments. The herbicjde blend of Ancom + 

Gizpex+Dicuran, gave the best control of waeds. 



Planting geometries significantly differed in effecting the sugarcane stalks per 

stool, and growth parameters recorded in this study, The highest increase in 

sugarcane stalks per slool, plant height, single cane weight with and with out top, 

internodes per cane, stem girth and yield of 52. 88 tons per hectare, was obtained at 

the planting geometry of triple rows at 120 cm. The lowesl yield of 33,08 tons per 

hectare was procured from Ihe sugarcane plots planted at single rows 60 cm apart, 

Herbicides Significantly differed in affecting the sugarcane stalks per stOOl, 

growth parameters and yield in tons per hectare. When averaged across planting 

geometries, the highest yield of 48.22 tons per hectare was produced in the 

trealment where Dicuran was used alone to control the weed Conyze slncte in 

sugarcane. The herbicide Gizapex alone gave the second highest cane yield of 

46.72 tons per hectare. The control gave the lowest cane yield of 33,38 tons per 

hectare. However, the best response for controlling weeds in sugarcane, was 

delivered by the herbicide Dicuran at the planting geometry of triple rows at 120 em 

by securing the highest cane yield of tons per hectare. Other effective 

herbicides were Gizapex alone and Gizapex+Dicuran with cane yield of 16 and 

54.00 Ions per hectare, respectively on the same geometrical pattern, The benefit 

cost ratio indicaled that the highest ratio of 2.19 was obtained in the treatment where 

Dicuran was used alone to control weeds in sugarcane at planting geometry of triple 

rows at 120 cm. It also gave the highest gross income of Rs 519131, per hectare and 

a BCR of 2.19 followed by Gizapex alone with BCR of 2,03 and gross income of Rs 

491401,. II is concluded from the findings that the planting geometry of triple rows at 

120 em and applying Dicuran alone is the best combination for weed control in 

sugarcane. The application of Dicuran for control of weeds in sugarcane at planting 

geometry of triple rows 120 cm apart produced the highest yield of 59.33 tons per 

hectare and gave the highest gross income of Rs. 51,9131- per hectare, 

The forest tree E. camaldulensis has become an integral part of our agro, 

forestry due to its fast growing nature. Literature is Ililed with research reports thai 

eucalyptus litter and leachates have allele-chemicals that affect the growth of some 

crops growing near it The effects of eucalyptus leaf extracts in waler, were 

evaluated on the seed genninalion and other growth parameters of cotton and 
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maize. The water extracts were prepared by boiling, soaking and crushing leaves of 

eucalyptus in water. Results indicated that all the extracts significanlly reduced seed 

germination and other growth parameter of both maize and cotton compared to 

control. The decrease in germination of cotton in the eucalyptus extracts 

ranged between 29 to 41% compared to 97% seed germination in the controL The 

decrease in Maize seed germination in the eucalyptus extracts ranged between15 to 

33% compared to 99% seed germination in control. The boiled extract caused 

maximum decrease in seed germination of both the crops. Soaked extract exhibited 

the highest decrease in root and crushed extract in shoot growth parameters of 

maize. In cotton root and shoot growth parameters except roollength, the highest 

decrease was cause by crushed and soaked extracts respectively The suppression 

of seed germination and other growth parameters of maize and cotton suggest 

allelopathic effects of camaldulensis. 
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CHAPTER 7 

CONCLUSIONS AND RECOMMENDATIONS 

The herbicides such as Ancom, Gizapex Combi and Dicuran MA60 were 

explored alone and in combination for the control of the weed C strlcta in sugarcane 

planted at different planting geometries under agro-ecological conditions of D, L Khan 

with the objective to detennine the most economical chemical or blend of chemicals, 

The planting geometry of triple row strips at 120 em gave the highest decrease 

in weed population and produced significantly highest yield of 52.88 t ha'l compared to 

44 and 33 t ha" cane yield produced in the other geometries used in this study. The 

wider space of 120 cm between sugarcane triple row strips offered less competition 

from weeds to the sugarcane plants in the early growth stage, resulting in quick and 

healthier growth of cane plants. The healthy, rapidly growing plants quickly covered the 

ground resulting in leek of light to the growth of weed plants, As a consequence, the 

weed plants become weaker and less competitive and their growth decreaSed. 

All the herbicides significantly decreased weed population and growth compared 

to the control. The herbicide dieuran MA60 caused the highest decrease in the weed 

population and growth and produced the highest cane yield of 59.33 t ha" at the 

planting geometry of triple rows at 120 em. It was evident that triple row strips at 120 

em were not only responsible for decreasing weeds competition but it increased 

herbicide efficiency of weed control also. The highest benefit cost ratio of 2.19 and the 

highest gross income of Rs. 519131- was procured from herbicide dicuron MA60 

applied at triple rOlN strips at 120 em, It is concluded that application of dicuron MA60 

for control of the weed Conyza stricti! in sugarcane planted at triple row strips at 120 

em produces maximum net benefits under agro-ecological conditions of I. Khan, 

The forest tree camaldulensis has become an integral part of our agro-

foreatry to its fast growing nature, Trees affect growth of some crop plants and 

weeds growing close to it The allelopathic effects of camaldu/ensis were 

investigated on the seed gennination and growth of cotton and maize. Water extracts of 

eucalyptus leaves were prepared by boiling, soaking and crushing leaves in tap water. 



The effect of these extracts on the germination and growth of coiton and maize was 

compared to control. Results revealed that boiled extracts caused maximum decrease 

in seed germination of cotton and maize. Soaked and crushed extracts were toxic to 

root and shoot growths of both the crops. The suppression of seed germination and 

other growth parameters suggest that the extracts contained chemicals that ware 

allelopathic to germination and growth of coiton and maize. 

Recommendation 

The ultimate objective of farmers is obtain maximum benefits per unit area 

from cultivation of sugarcane. To harvest economic benefits from sugarcane per unit 

area under agro-ecological conditions of D. I. Khan, it is recommended thai sugarcane 

should be planted at triple row strips 120 em apart and that for control of the weed C. 

alricla, the herbicide Dicuran MA60 applied 30 days after planting. The forest tree 

camaldulensis produces alleJo..chemicals which are deleterious to the seed germination 

and growth parameters of cotton and maize. It is therefore, recommended that cotton 

and maize should not be cultivated close to eucalyptus trees in order to avoid any 

adverse effect on germination and growth of these crops. If inconvenient to farmers to 

avoid the sowing of maize and cotton then the removal of Eucalyptus camaldulensis is 

suggested. 
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Temperatur~J~ Relative Humidity (%) 
• 0800 hours ! Maximum 

19 
21 
27 
36 

41 
38 
38 
36 
34 

18 
24 

39 
37 
38 

28 
23 

Minimum 1400 hours 

4 82 
6 81 
II 83 44 
18 64 38 
27 58 40 
27 62 43 
27 83 
27 77 47 
24 77 58 
18 77 63 
10 75 51 
5 73 58 

Meteorological Data (Month-wise) 
for D. I. Khan Area 

Recorded during the year 200 I 

4 83 68 
6 67 48 
12 62 38 
18 65 40 
25 64 45 
26 79 47 
27 77 55 
27 76 51 
23 76 49 
18 77 45 
II 77 40 
6 76 45 

Arid Zone Research Station, Dera Ismail Khan. 

Appendix - A 

Rainfall (mm) 

69 
8 
5 
0 
0 

75 
0 
I 

35 
0 
0 

29 

Appendix - B 

0 
0 
0 

29 
16 
78 
138 
70 

0 
0 
0 
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February 
March 
April 
May 
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August 
September 
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November 
December 

Source: 
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29 
36 
42 
42 
40 
39 
34 
32 
27 
22 

Meteorological Data (Month-wise) 
for D. I. Khan Area 

Recorded during the year 2002 

3 78 43 
6 80 51 
12 80 38 
18 65 40 
24 69 35 
27 60 34 
27 66 37 
27 67 38 
22 64 37 
17 63 40 
10 49 
6 77 41 

Arid Zone Research Slalion, lJera Ismail Khan 
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Appendix - c 

0 
0 
5 
10 
29 
10 
0 
5 

21 
11 
J 

20 


