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Abstract 

Pots experiment was conducted, during the summer season 2019, at the College 

of Agricultural Studies (CAS), Shambat, Sudan University of Science and 

Technology (SUST), Bahri Locality, Khartoum State. The experiment was 

carried out to determine the effects of the Neem (Azadirachta indica), Hglig 

(Balanites aegyptiaca) three different concentrations (2.5%, 5% and 10%) and 

effect of nitrogen is also three doses (40, 80 and 120kg/fed) on the growth and 

productivity of wheat cultivar (Imam). The experiment was designed with 

random sector complete with three replications. The results of the experiment 

showed that the number of Striga plants increased with the number of weeks 

after the transplant. After 8-14 week, all the concentration of the two plants 

above and nitrogen kg/fed increased significantly in plant height. After 14 

weeks, concentrations of 5% and 10% Neem, Hglige and nitrogen (80, 

120kg/fed) reduced the wet weight of the bud . the concentration of 10% of  

Neem, Hegilg and nitrogen 120kg/fed reduced the dry weight of gram of  Striga 

parasite. The concentration of 2.5% of Neem, (2.5%, 5%) of Heglig and 

nitrogen 120kg/fed significantly increased the wet weight of wheat . the above 

concentration, in addition to nitrogen 40, 120kg/fed significantly increased the 

dry weight of wheat, the concentration of Neem, Heglig 10% and nitrogen 

80,120kg/fed significantly increased the yield of cereals in g/plant and the grin 

yield kg/fed acre.      
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 الخلاصة

، فً كهٍح انذراساخ انسراعٍح، شًثاخ، 2019أجرٌد ذجرتح الأصٍص، فً انًىسى انشرىي 

جايعح انسىداٌ نهعهىو وانركُىنىجٍا، انخرطىو تحري، ولاٌح انخرطىو. أجرٌد انرجرتح نرحذٌذ 

 %(10% و5%، 2.5) وانهجهٍج تثلاثح ذركٍساخ يخرهفح ح نهٍُىذأثٍر انًسرخهصاخ انًائٍ

وًَى وإَراجٍح انقًح عهى انثىدا  /فذاٌ(كجى 120و 40،80ٌضا تثلاثح جرعاخ )أ انٍُرروجٍٍوذأثٍر

أظهرخ َرائج انرجرتح  تثلاز يكرراخ. )صُف إياو(. انرجرتح صًد تانقطاعاخ انعشىائٍح انكايهح

أسثىع  14و 6د تسٌادج عذد الأساتٍع تعذ زراعح انًحصىل. تعذ أٌ عذد َثاذاخ انثىدا انًُثثقح ٌسدا

/فذاٌ زادخ كجى 80ٍ انُثاذٍٍ أعلاِ وانٍُرروجٍٍ أسثىع كم انرراكٍس ي 14-8تعذ .تعذ انسراعح

 %(10%،5%( يٍ انٍُى، )10%،5أسثىع انرراكٍس ) 14وتعذ . تصىرج يعُىٌح يٍ طىل انُثاخ

% يٍ 10كٍس اخفضد انىزٌ انرطة نهثىدا. وانرر (/فذاٌكجى 80،120يٍ انهجهٍج وانٍُرروجٍٍ )

خفضد يٍ انىزٌ انجاف )جى( نطفٍم /فذاٌ كجى  120% يٍ انهجهٍج وانٍُرروجٍٍ 10انٍُى، 

 120وانٍُرروجٍٍ تًعذل  يٍ انهجهٍج ( %5، %2.5)% يٍ انٍُى وانرركٍس 2.5انرركٍس انثىدا. 

وانهجهٍج  ، وانرراكٍس أعلاِ يٍ انٍُىنهقًح زادخ تصىرج يعُىٌح يٍ انىزٌ انرطة /فذاٌكجى 

انىزٌ انجاف نهقًح، يٍ /فذاٌ زادخ تصىرج يعُىٌح كجى (40،120)تالإضافح نهٍُرروجٍٍ 

زادخ تصىرج يعُىٌح يٍ  (/فذاٌكجى  120، 80وانٍُرروجٍٍ ) %10ذركٍسي انٍُى ،انهجهٍج 

 .وإَراجٍح انحثىب كجى/فذاٌ و/َثاخجٍح انحثىب جراإَرا
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CHAPTER ONE 

INTRODUCTION 
 

Wheat (Triticum aestivum L. em Thell.) is the first important and strategic cereal 

crop for the majority of world’s populations. It is the most important staple food 

of about two billion people (36% of the world population). Worldwide, wheat 

provides nearly 55% of the carbohydrates and 20% of the food calories 

consumed globally (Yang et al., 2009). It exceeds in acreage and production 

every other grain crop (including rice, maize, etc.) and is therefore, the most 

important cereal grain crop of the world, which is cultivated over a wide range 

of climatic conditions and the understanding of genetics and genome 

organization using molecular markers is of great value for genetic and plant 

breeding purposes. The grass family Poaceae (Gramineae) includes major crop 

plants such as wheat (Triticum aestivum L.), barley (Hordeum vulgare L.), oat 

(Avena sativa L.), rye (Secale cereale L.), maize (Zea mays L.) and rice (Oryza 

sativa L.). Triticeae is one of the tribes containing more than 15 genera and 300 

species including wheat and barley. Wheat belongs to the tribe Triticeae (= 

Hordeae) in the grass family Poaceae (Gramineae) (Briggle and Reitz, 1963) in 

which the one to several flowered spikelets are sessile and alternate on opposite 

sides of the rachis forming a true spike. Wheats (Triticum) and ryes (Secale) 

together with Aegilops, Agropyron, Eremopyron and Haynalidia form the 

subtribe Triticineae (Cooper et al., 2012). Linnaeus in 1753 first classified 

wheat. In 1918, Sakamura reported the chromosome number sets (genomes) for 

each commonly recognized type. This was a turning point in Triticum 

classification. It separated wheat into three groups. Diploids had 14 (n=7), 

tetraploids had 28 (n=14) and the hexaploids had 42 (n=21) chromosomes. 

Bread wheat is Triticum aestivum. T. durum and T. compactum are the other 

major species. All three are products of natural hybridization among ancestrals 

no longer grown commercially (Maxed and Kell, 2009). 

Cultivation and use of the wheat crop: Wheat is an edible grain, one of the oldest 

and most important of the cereal crops. Though grown under a wide range of 

climates and soils, wheat is best adapted to temperate regions with rainfall 

between 30 and 90 cm. Winter and spring wheats are the two major types of the 

crop, with the severity of the winter determining whether a winter or spring type 

is cultivated. Winter wheat is always sown in the fall; spring wheat is generally 

sown in the spring but can be sown in the fall where winters are mild. Therefore, 

today wheat is grown all over the world, with different varieties sown according 
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to the various climates. In 2002, the world’s main wheat producing regions were 

China, India, United States, Russian Federation, France, Australia, Germany, 

Ukraine, Canada, Turkey, Pakistan, Argentina, Kazakhstan and United Kingdom 

(FAO, 2003). Most of the currently cultivated wheat varieties belong to 

hexaploid wheat (Triticum aestivum L.), which is known as common bread 

wheat and valued for bread making. The greatest portion of the wheat flour 

produced is used for bread making. Wheat grown in dry climates is generally 

hard type, having protein content of 11-15 percent and strong gluten (elastic 

protein). The sticky gluten of bread wheat entraps the carbon dioxide (CO2) 

formed during yeast fermentation and enables leavened dough to rise. The hard 

type of wheat produces flour best suited for bread making. The wheat of humid 

areas is softer, with protein content of about 8-10 percent and weak gluten. The 

softer type produces flour suitable for cakes, crackers, cookies, pastries and 

household flours. Durum wheat (Triticum turgidum L.), which is the main 

tetraploid type, is also important, although its large, very hard grains yield low 

gluten flour that is the main source of semolina suitable for pasta, couscous, 

burghul and other Mediterranean local end-products (Dreisigacker et al., 2008). 

Apparently, no economically important diploid wheats are being cultivated as a 

crop anywhere in the world. Although most wheat is grown for human food and 

about 10 percent is retained for seed and industry (for production of starch, 

paste, malt, dextrose, gluten). Wheat grain contains all essential nutrients; kernel 

contains about 12 percent water, including carbohydrates (60-80% mainly as 

starch), proteins (8-15%) containing adequate amounts of all essential amino 

acids (except lysine, tryptophan and methionine), fats (1.5-2%), minerals (1.5-

2%), vitamins (such as B complex, vitamin E) and 2.2% crude fibers. In Sudan it 

is grown in the northern state and El Jezira and the white Nile ,the importance of 

wheat yield is due to the quality of bread because its grain contains gluten and is 

characterized by its high nutritional value as it exceeds the sale of other grains 

and wheat grains contain 11-15% protein, 2% fat and 63-68% starch. Noodles 

are also made from pasta biscuits, alcohol and starch. The bran as well as hay 

resulting from the study of wheat plant is used in the as good food for animals. 

Wheat consists of two types, which are soft wheat, which is used in the 

manufacture of bread and the hard type and is used in the manufacture of 

pastries. The percentage of soft wheat, production is estimated.  Is 90% and hard 

wheat is 10% of world wheat production (El Tayeeb, 2005). Wheat is infected 

with the Parasitic weed of the Striga hermonthica (Del) belong to the 

Orobanchaceae family and is an imperfect parasite because it can 
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photosynthesize after it appears above the soil surface, Striga has a large family 

of most ofits families from economically important crops such as corn, millet, 

and maize, and rice is considered one of the most important biological factors 

that impede the production of food crops. In Africa losses due to Buddha 

parasitism on corn crops in Africa are about (40% on average). Losses in grain 

crops are estimated in some countries of the Africa continent, such as Ethiopia 

and Sudan, at about 65-100% in highly – infected fields (Lane et al., 1993). 

Striga is due to the nature of growth and revival of the parasite where single 

plant produces thousands of seeds (50-90) thousand seeds) that can remain static 

in the soil for more than 10 years, in addition to that the seed only grow by 

secreting the host root of the germ in stimulant or stimulating germination 

(Babiker, 2007). Botanical will be of pest control compounds such as 

Azadirachta indica. The current study design toexplorenew environmental 

friendly pesticide to control weed that to replace the highly toxic chemical. 

Research in Africa on the control of Striga has been going on for about 70years 

(Henry and Cathey, 2009). Several promising Striga control strategies have been 

developed, from those that relate to soil fertility improvement to those that 

directly affect the parasite (Rector, 2009). This has accorded farmers with a 

variety of options to control the parasitic, including the use of chemical 

herbicide, trap crop, hand-pulling, appropriate fertilizer application, crop-

Rotation, intercropping, resistant crops, and biological control (Parker. et.al; 

1993). Generally there is a lack of information on effects of nitrogen fertilizer 

and two medicinal aqueous extracts (Neem and Heglig) and their mixture with 

nitrogen on Striga hermonthica, thus this research was designed to investigate 

the effects of the above two botanical medicinal aqueous extracts and their 

mixtures on Striga hermonthica. We have been following this approach to 

exploit the effectiveness of the interaction of these control methods in a sound 

manner to fulfill the following objectives: 

I. To determine the effect of different concentrations of aqueous extracts of Neem, 

Heglig and their combinations with nitrogen on Strigah ermonthica and growth 

and yield of wheat (Imam). 

II.  To determine effects of different doses of nitrogen on Striga hermonthica and 

growth and yield of wheat . 
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CHAPTER TWO 

LITRERATUREREVEIEW 

2.1. Triticum aestivum  L : 

Triticum aestivum belongs family Poaceae, wheat cultivation in Sudan 

traditional in the states of the river Nile and the North Sudan, since the earliest 

time between latitudes 17-22 degrees and its cultivation is confined to the 

narrow lands on the banks of the Nile where its area does not exceed 30 

thousand acre, its production is sufficient for local consumption in those areas, 

while the rest of Sudan was dependent on corn and heating for its food. During 

the last four decades, Sudan consummation of wheat increased from less than 

one hundred thousand tons per year to more than eight hundred thousand tons as 

a result of the growth of urban societies. The gap between consumption and 

production was covered by importing from abroad, which constituted a great 

burden on Sudan foreign exchange resources and even became an element of 

political pressure at time. These reasons prompted the country to move towards 

local production, which was more feasible in the irrigated plains of central and 

eastern Sudan (Mohamed, 1994). 

2.3. Parasitic plants: 

Over 4100 species in approximately 19 families of flowering plants are able to 

directly invade and parasitize other plant (Nickrent and musselman, 2004 : Press 

and phoenix, 2005).However , only very few parasitize cultivate plant . Never 

the less, these weedy parasites pose atremendous threat to world economy, 

mainy because they are at present almost un controllable (Parker and riches, 

1993: Gressel.et al., 2004) Among parasitic weeds those of the Orobanchaceae 

received a considerable attention because of their relevance in world agriculture. 

The family is of interest for evolutionary studies, and because it encompasses 

closely related parasites with vast difference in their host requirements 

(Babiker.et.al, 1993). The geuns Striga, predominant in Africa include 36 

species, which are parasitic by nature. Striga compensates for its rudimentary 

root system by penetrating the root of other plant and diverting essential 

nutrients (Perss and Graves, 1995). The most economically important Striga 

spp- are S. asiatica(L) and S. hermonthica (Del.)mainly on Sorghum , millet and 

maize (Oswald, 2005). Heavy Striga infection caused land abandondnment 

leading to nuraexodus. About 40% of cereal crops in Africa are infested by 

Striga and yield can be reduced by up to 100% (ciotolaetal, 1995). 
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2.2.1. Striga: 

Strigaspp. (witch weeds) are pernicious, root attachingparasitic plants, a genus 

of 42 currently described species in the world of which 28 species occur 

naturally in Africa (Barker, 1990; Cochrane and Press, 1997). The parasites does 

not have its own root and therefore it compensates by penetrating the roots of 

host plant to siphon the essential nutrients for growth (Watson et al., 1998). The 

host plants are stagnated and sometime die from phytotoxic effect within days of 

attachment (Frost et al., 1997; Khan et al., 2007). A small parasite biomass 

attachment to the host plant can result in a large reduction in the height, biomass 

and grain yield (Gurney et al., 1999; Rodenburg et al., 2006). The parasite attack 

the host plant underground and by the time the flowering stem of the parasite 

appears above the ground damage has been caused (Westerman et al., 2007). 

Most witch weed are characterized by bright-green stems and leave and small 

brightly colored flowers. A mature Striga plant has high reproductive capacity 

and is capable of producing 10,000 to 200,000 tiny seeds per plant that can 

survive in the soil for more than 10 years (Van Ast and Bastiaans, 2006; Hearne, 

2009). After germination the parasite must fine the host plant for attachment 

within 4 days if not it well die (Gurney et al., 2006). Striga has been a serious 

problem of cereal and legume crops among farmer in sub-Saharan Africa. Its 

effect on crops range from stunted growth, through wilting, yellowing; and 

scorching of leave, to lowered yields and death of many affected plants. Farmers 

have reportedlosses between 20%and 80%, and are eventually forced to abandon 

highly infested field (Atera and Itoh, 2011). Grain yield losses even can reach 

100% insusceptible cultivars under a high infestation level and drought 

conditions (Haussmann et al.; 2000). According to (Gressel et al., 2004), 

Estimated 17.2 million hectares (64% of total area) of wheat and pearl millet 

production in west African are infested with Striga. Most of the yield loss (about 

75%) occurs before Striga emergence (Parker and Riches, 1993). 

2.2.2. Striga live cycle; 

Striga spp. Are obligate hemi-parasitic plant that attach to the roots of their host 

to obtain water, nutrients and carbohydrates (Kuijt, 1969; parker and Riches, 

1993). They are native to the grasslands of the African tropics, reaching their 

greatest diversity in the region where they have co-evolved with the cereals 

(Gressel et al; 2004). Striga spp have a very complex live cycle, which is 

intimately tied to that of its host and that fallows a series of developmental 

Straga from seed to seed producing plants. After dispersal, the seeds are in a 

state of primary dormancy for up to six months (Vallance, 1950; Gbehounou et 
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al., 1996). Following after-ripening a second prerequisite for germination is the 

preconditioning of the seed, which requires an imbibitions period of several 

weeks under human and warm (25-35 C) conditions (Okonkwo, 1991; Kebreab 

and Murdoch, 1999). After reaching maximum sensitivity, prolonged 

preconditioning induces secondary dormancy (Matusova et al., 2004). 

Precondition striga seeds require various secondary metabolites (xenognosins) 

derived from the host roots and some non-host plants to induce germination and 

to develop (Estabrook and Yoder, 1998; Yoder 2001). These chemical 

compounds have been identified as sesquiterpene lactones, released in trace 

amount in the root exudates (Bouwmeester et al., 2003). This germination 

stimulant mainly is exuded in a region 3 to 6 mm from the root apex (Hess et al., 

1991; Riopel and Baird, 1987; Sunderland, 1960). The germination seed 

produces a root-like structure, the radical. For successful host attachment, 

germination must take place within 3 to 4 mm of the host root since Striga 

radicles have limited growth potential (Ramaiah et al.; 1991). Radicle growth is 

directed toward the host rood under the influence of gradient of chemical 

concentration of the root exudates (chemotropism) (Saundres,1960). Within four 

days after germination the radical 1933; Williams needs to find a host root; if 

not, it will die. 

After contact with the host root the development begins which also is initiated 

and guided by host-derived secondary metabolites (Keyes et al., 2001; Yoder, 

2001; Hirsch et al., 2003). The haustorium is a globular-shaped root structure 

that attaches the parasite to the host root, invades the host tissue, and establishes 

a vascular continuity through which the parasite translocates host resources 

(Kuij, 1977; press and Graves, 1995; Riopel and Timko, 1995; Dorr, 1996). The 

penetration occurs by development intrusive cells at the tip which penetrate the 

cortex of host root (kper, 1997; lane et al., 1991; Olivier et al., 1991a). Once the 

haustorium is inside the stele, direct links between parasite and host xylem 

system develop. This can be established within a few days after attachment 

(Ramaiah et al,. 1991; Riopel and Timko, 1995). Phloem connectionsare not 

formed between Striga and its host, thus the transfer of nutrients apparently 

depends on the xylem bridge and some limited diffusion though parenchyma 

tissues (Parker and Riches, 1993). 

The parasite seedlings connected with the host grow underground for 

approximately 3-6 weeks (parker, 1965; Olivier et al., 1991). During this time 

the parasite depends totally upon the host for all the substances it needs for 

growth and development. Subsequently, adventitious root are formed at the base 
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of the Striga shoot which, by means of secondary haustoria, attach to the some 

root to which the primary haustorium is attached or to nearby roots (Parker and 

Riches, 1993). After emergence the parasite form stems and leaves with 

chlorophyll and becomes a hemi-parasite that produces assimilates, but remains 

partially dependent on the host for water, mimerals some assimilates. About one 

month after emergence. The parasite initiates flowers and, depending upon 

pollination, seed production begins shortly thereafter. Striga seeds are minute 

(0.20-0.50 mm long), weighing only approximately 3.7-12.4 mg each and are 

produced in very large numbers, estimates of number of seeds produced per 

reproductive Striga plant can vary from several thousands to over 85,000 

depending on species and growing conditions (Saunders, 1933; Kuijt, 1969; 

Pieterse and Pesch, 1983; Parker and Riches, 1993; Mohamed et al., 1998; 

Rodenburg et al., 2006a). Seeds are dispersed by cattel, wind, water and shared 

use of contaminated farm implements and contamination of sowing seed (Press 

and Gurney, 2000). Striga spp. are highly variable due to their obligate out-

crossing character, requiring insect pollinators as bee-flies (Bombyliidae Dipter, 

West Africa) and butterflies (Lepidoptera, Sudan) for fertilization and seed 

production. Seeds reach maturity 2-4 weeks after pollination (Musselman, 1987; 

webb and Smith, 1996). Large quantities of the newly produced seed can survive 

the next dry season and a series of cropping seasons with Striga-sensitive host 

crops will lead to a quick build-up of the Striga seed bank (Gbehounou et al., 

2003; Weber et al., 1995). 

2.3. Striga control methods: 

The tremendous impact of parasitic plant on world agriculture has prompted 

much research aimed at preventing infestation. Many potential control methods 

were developed against the parasite problem physical, cultural, chemical and 

biological (Jole, 2002). Control of S. hermonthica in cereals has so far proven 

elusive. Economically feasible and effective technologies are still to be 

developed for the cash strapped subsistence farmers in most of the Striga-

stricken areas (Debrah, 1994). The control of S. hermonthica has also been made 

very difficult due to the biology of this weed. It is very prodigious as far as seed 

production is concerned. 

2.3.1. Cultural control methods: 

A number of practices have been recommended for Striga such as crop rotation 

(Oswald and Ransom, 2001); Intercropping (Udom et al,. 2007); transplanting 

(Oswald et al., 2001); soil and water management (Fasil and Verkleij, 2007); use 

of fertilizers (Jamil et al., 2011); and hand weeding (Ransom, 2000) to reduce 
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the production of further Striga seed. These methods should also reduce the 

density of Striga seeds already in the soil seed bank (Fasil and Verkleij, 2007). 

2.3.1.1. Hand weeding: 

The removal of buds by hands is one of the most used methods in the world, and 

it can be applied in small fields with little injury. Studies in East Africa also 

indicated that this method is considered one of the technologies that gave 

significant differences in reducing the incidence of millet and increasing the 

yield of the crop (Ramaiah, 1985). To stop the parasite, it is necessary to 

conduct the control at flowering and before seed production, and this helps not 

to expand the infection circle. But when the stock of Striga seed in the soil is 

large and the rate of emergence above the soil surface is high, and manual 

removal becomes ineffective, especially since this process requires a long time 

and abundant labor. In addition, removing the parasite at this stage of infection 

has a limited effect on increasing production. Because most of the damage to the 

host plant has occurred before the parasites emergence but removing Striga 

reduces the production of new seeds, so seed production can be reduced in the 

long term (Rispail et al., 2007). 

2.3.1.2. Crop Rotation: 

Crop rotation of infested land with non-susceptible crops or fallowing is 

theoretically the simplest solution. Rotation with non-host crops interrupts 

further production of Striga seed and leads to decline in the seed population in 

the soil. The practical limitation of this technique is required more than three 

years for rotation. The choice of rotational crop should therefore be based on its 

suitability to the local condition and only secondarily on it is potential as a trap 

crop (Parker and Riches, 1993 and teke, 2014), to reduce parasite seeds (Esilaba 

and Ransom, 1997). Pasture legumes; Mucuna gigantica, Stylosanthes 

guyanensis and, Desmodium spp. Were investigated for their ability  to induce 

germination of conditioned S. hermonthica seed, for their effect on Striga 

attachment and on Striga shoot emergence. Laboratory experiments showed 

that, the root exudates of the legumes stimulated up to 70% more Striga seeds to 

germinate than exudates of maize. Maize-Mucuna combination had the highest 

number of attachments while all other combinations and maize planted in pure 

stand had lower number of attached. Cowpea varieties, cv. Black eye bean and 

cv. TVU 1977 OD, produced potent exudates, which were highly compatible 

with sorghum as intercrops in field trials (Fassil, 2002). In other research 

findings also reported the effectiveness of the combined use of trap- cropping, 
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fertilization and host plant resistance to control S. hermonthica (IIta, 2002; 

Tesso, et al., 2007). 

2.3.1.3. Trap and Catch crops: 

Trap crops:  Trap-crop cause suicidal germination of the weed, which reduces 

the seed banc in the soil. Some varieties of cowpea, groundnut and soybean have 

potential to cause suicidal germination of Striga and improve soil fertility 

(Carsky et al; 2000; Schulz et al., 2003). The use of trap crops such as soybean 

cause suicidal germination of the Striga seedling which do not attack the 

soybean consequently; the Striga is ploughed off before flowering there by 

reducing the seed density of Striga in the soil (Umba et al., 1999). In IITA, 

about 40 lines of soybean were screened for their ability to induce Striga 

hermonthica seeds to germinate using the cut roots of soybean plants. The 

results showed variability among the soybean lines their ability to stimulate seed 

germination. Hess and Dodo (2003) also found that the use of leguminous trap 

crops that include varieties of groundnut (Arachis hypogaea), soybean (Glycine 

max), cowpea (Vigna unguiculata) and sesame (Sesamum inaicum) stimulate the 

suicidal germination of Striga is anther technology to control Striga (De Groote 

et al., 2010). 

Catch crops: catch crops are planted to stimulate a high percentage of the 

parasite seeds to germinate but are destroyed or harvested before the parasite can 

reproduce. It is anther mean of depleting Striga seed reserves in soils. Country 

to trap cropping, which relies on false hosts, catch cropping employs true hosts 

of the parasite. A thick planting of Sudan gross at 20-25 kg seed per hectare 

should be sown and either ploughed in or harvested for forage at 6-8 weeks 

before Striga seed. The main crop could then be planted during the mine rains 

(Parker and Riches, 1993 and Teka, 2014). The catch crop, when ploughed 

under is equivalent to green manuring, it is restorative effects on soil fertility 

(Bebawi, 1987). Catch crops are considered to be less economically favoured 

than trap crops because of the lack of direct financial returns. 

2.3.1.4. Intercropping: 

It is intended to plant two crops, one of which is a falls host that is susceptible to 

infection on the some land and at the same time. The benefits of this cultivation 

the effect of the false host on reducing the percentage of infection to the 

production of additional crop from the host the pesudocerase itself, the effect of 

this method is attributed to the ability of the false host to stimulate the seeds of 

the parasite.Vegetation resulting from planting two crops simultaneously 

increases the relative humidity around the parasite this leads to a decrease in 
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transpiration and a decrease in the efficiency of the parasite in the host 

competition for food (Khan et al., 2000). Many studies have proven that 

intercropping between the grain of fine corn and many other crops. Legumes 

such as soybean reduce the number of Striga plants (Babiker, 2007). The 

overlapping between corn and cowpea rot led to a reduction in the Striga plant 

by between 49-83% and weight. Dry parasites by 83-97 and the number of 

capsules by 52-100%, studies in Kenya indicated and Cameroon, that the 

intercropping between sorghum or fine sorghum with sweet cowpea led to a 

reduction in the number of Striga plants (Ransom, 1999) intercropping as a 

future deceptive crop stimulates germination of weed seeds without being 

attacked or parasitism is thought of as a way to reduce the stock of harmful plant 

seeds in the soil (Riches and Parker, 1993). Several reports have shown that the 

number of Striga plants decreases significantly when using intercropping with 

peanuts, corn, cowpea and maize (Babiker et al., 1996). Intrcropping is the 

method df inexpensive and effective to reduce localized parasites in relatively 

small farms (Babiker, 2002). 

2.3.1.5. Soil fertility: 

Nitrogen and phosphorare appliedin sufficient quantities (Adagba et al., 2002 

and Teka, 2014). Fertilizer application had significant effect on height, vigour 

score, reaction score of Sorghum as well as shoot count, days to emergence, dry 

matter of production and dry weight of Striga. The application of high nitrogen 

(N) increases the performance of cereal crops under Striga infestation. This is 

due to the fact of that nitrogen reduced the severity of Striga attack while 

simultaneously increasingly the host performance (Lagoke and Isah, 2010). 

Application of high dosage of nitrogen fertilizer is generally beneficial in 

delaying emergence and obtaining stronger crop growth (Dugje et al., 2008). 

Also other advantageous effect of fertilizers include increasing soil nitrogen and 

other nutrients, the organic matter of the soil and increasing soil moisture 

holding capacity (Ikie et al., 2006). 

2.3.2. Host plant resistance: 

Host plant resistance would in all probability be the most feasible and potential 

method for parasitic weed control. Using biotechnological approaches 

(including biochemistry, tissue culture, plant genetics, breeding and molecular) 

significant progress has been made in developing screening methodologies and 

new laboratory assays, leading to the identification of better sources of parasitic 

weed host resistance (Ejeta et al,. 2000). It is potentially an acceptable Striga 

control option to resource-poor farmers (Gurney et al., 2003; Rich et al., 2004). 
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However, dependence on host resistance alone is not ideal because so far 

complete resistance agent Striga cannot b attained through breeding (Gurney et 

al., 2002), and usually the newly developed varieties many not fulfill farmers 

preference traits (Adugna, 2007). 

2.3.3. Chemical control methods: 

Several herbicides are available for controlling Striga infestation in sorghum 

(Kanampiu et al., 2003). Among selective herbicides reported are 2,4-D and 

MCPA (2- methyl-4-chlorophenoxyacetic acid) (Ejeta et al., 1996). Selective 

herbicides that kill the weed before attachment to the host would be extremely 

valuable for controlling the weed (Kanampiu et al., 2003). A study conducted on 

sorghum and maize shows that treatment of seeds with 2,4-D provides effective 

control of Striga (Dembele et al., 2005). Development of transgenic herbicide 

resistant sorghum genotypes is an alternative approach that will allow the use of 

herbicides without damaging the crop (Kanampiu et al., 2003). They reported 

the effectiveness of sulfosulfuron herbicide seed coating applied to mutant 

sorghum lines in controlling Striga. Seed coating with herbicides is a low cost 

treatment due to the requirement of only a small quantity of the herbicide for 

seed dressing. However, this approach is poorly adopted in the semi-arid regions 

of Tanzania. The high prices of herbicides, their limited availability, and the 

lack of technical Knowledge on the use of agrochemicals for weed and pest 

management are among the main reasons for their limited use in sorghum 

production (Mrema et al., 2017a). To improve sorghum yield under smallholder 

farmers conditions, there is a need to develop a Striga management programme 

that is cheap enough for the farmers to adopt. 

2.3.4. Biological control methods: 

Natural enemies useful in suppressing parasitic weeds including Striga species 

are available in the ecosystems (Templeton, 1982). Among the biological 

agents, microbes are often hostspecific, highly aggressive, easy to mass produce 

and show maximum diversity (Ciotola et al., 2000). A biological agent has no 

residual effect in the soil or plant system unlike chemical control (Abbasher et 

al., 1998). The studies on the potential of soil microbes in Striga management 

found various Fusarium oxysporum isolates to be highly pathogenic against 

Striga (Abbasher et al., 1998). The isolate are often overwinter in the soil even 

in the absence of their host by colonizing crop debris and producing chlamydo 

spores, which are the dormant resting propagules (Ciotola et al., 2000). In this 

from microbesare able to withstand extreme environmental conditions (Ciotola 

et al., 2002). Among Fusarium oxysporum isolates, Striga (Fos) is reported to 
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control Striga infestation in Soghum offering about 90% Striga control (Ciotol 

et al., 2000). Fos grow in the rhizosphere of the Sorghum plant, parasitizes, and 

inhibits the germination, emergence and development ofStriga (Mrema et al., 

2017c). The bio-control fungus destroys Striga plants before they penetrate 

Sorghum roots. Recent studies have indicated significant reduction in Striga 

numbers as well as the number of days to flowering and maturity in Sorghum 

seeds coated with Fos (Rebeka et al., 2013; Mrema et al., 2017a). Use ofFos in 

Striga management in Sorghum fields in East Africa is not yet reported and 

implemented. There is a need for integrated management of the parasite through 

host resistance and application of Fos to enhance production and productivity of 

Sorghum and related cereals affected by Striga. There are no reports of negative 

effects of Fos on Sorghum or related cereal crops. In fact, Fos has been reported 

to promote the abundance of arbuscularmycorrhizal fungi in the rhizospheres of 

Sorghum resulting in enhanced crop growth and development (Rebeka et al., 

2013; Mrema et al., 2017b). Further, Fos has a very narrow host range, which is 

restart to S. hermonthica, S. asiatica and S. gesneroides (Rebeka et al., 2013). 

2.3.5. Integrated Management: 

Striga management using a single control method is less effective (Rebeka et al., 

2013). A combination of several option can be efficient and economical with 

better control of Striga (Tesso et al., 2007). Use of trap-cropping, fertilizer 

application and resistant genotypes are some of the effective tools that need to 

be integrated for effective Striga management (Tessoet al., 2007). Several 

Fusarium spp.And vesicular arbuscularmycorrhizol (VAM) fungi have been 

reported to control Striga and enhance biomass production of compatible hosts 

when integrated with resistance genes (Franke et al., 2006). Integrated use of 

Striga resistant wheat genotypes with FOS treatment enhances the effectiveness 

of the bio-control agent with ultimate yield benefits (Rebeka et al., 2013). 

Therefore, ISM should be promoted as an effective way of managing Striga 

under smallholder farming systems. An ISM strategy that combines the use of 

Striga resistant wheat varieties compatible FOS is cost effective, 

environmentally friendly and can easily be adopted by smallholder farmers 

(Joel; Hearne, 2009). 

2.3.6. Fertilizer and botanical extracts use in this investigation: 

2.3.6.1. Nitrogen fertilizer: 

2.3.6.2. Botanical extracts: 

2.3.6.2.1. Azadirachta indica: 
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Neem is a fast-growing tree that can reach a height of 15-20 metres (49-66 ft), 

and rarely 35-40 meters (115-131 ft) belongs to family Meliaceae. It is 

evergreen, but in severe drought it may shed most or nearly all of its leaves the 

branches are wide and spreading (Barstow, 2018). Neem is considered in many 

areas, including some parts of the Middle East, most of sub-Suharan Africa 

including West Africa and Indian Ocean states, and some part of Australia. In 

Sudan can be found cultivation is spread in northern and central Sudan, where 

Indian settlers introduced it to Africa in the late nineteenth century(Anna et al., 

2006). 

2.3.6.2.2. Balanites aegyptiaca: 

The plant small or medium-sized tree belongs to family Balanitaceae that 

reaches 10 meters in height and rarely exceeds 15 meters. They are evergreen 

and do not drop their leaves until they are completely dry. It is one of the thorny 

savanna trees. The flowers are clustered in inflorescences and have a spicy 

aroma. Spread a wild plant widespread throughout Sudan up to the northern 

borders. It is found in the low-lying plains in the semi-desert region, low-rainfall 

and swampy (Mohamed et al., 1999). 
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CHAPTER THREE 

MATERIALS AND METHODS 

3.1. General: 

The experiment was conducted at the demonstration farm of college of 

Agricultural Studies, Shambat, Sudan Unversity of Sciences and Technology 

(SUST), to evaluate tow botanical water extracts (Neem leaves, Heglig leaves) 

and Nitrogen,   on Striga hermonthica incidence and growth and yield of wheat. 

3.2. Striga hermonthica seeds: 

S. hermonthica seeds were harvested in (2010) from Sorghum filed at the 

National center for Research, Khartoum, Sudan, air dried and stored at ambient 

temperature (30C).  

3.3. Plant materials: 

Neem leaves were collected from Shambat near the college of Agriculture and a 

Heglig leaves were collected from Faculty of Agriculture, The plant materials 

were washed and dried at room temperature and were separately ground into 

fine powder (<1mm) and stored until use. 

3.4. Plant aqueous extracts: 

Aqueous extracts at 10% concentration were obtained by pickling at room 

temperature. Ten grams of powdered part of plant material were placed in a 

250ml glass beaker with 100ml of sterile distilled water for 24houer and each 

suspension was then filtered through tow tools, the first (nylon cloth) served to 

move big debris and the second (filter paper) to set an homogeneous solution, 

other concentration (5% and 2.5%) were obtained from 10% concentration 

(Yonli et al., 2010). 

3.5. Crop seeds treatment: 

The Wheat seeds were placed in six beakers (three concentration of the Neem 

water extract and three concentration of the Heglig water extract), the beakers 

were placed at room temperature for eight (8) hours before planting. The seeds 

of controls were placed in beaker containing sterile distilled water. 

3.6. Pots experiment: 

A post experiment was conducted during the winter season (2019)at the 

demonstration farm, College Agricultural Studies, (CAS), Shambat, Sudan 

University of Science and Technology, Khartoum Bahri locality, Khartoum 

State, Sudan (Latitude 15-40 N and Longitude 32-23 E,). 

Wheat cultivar (Imam) was obtained from Wed madani Research Station, 

Agricultural Research Corporation. The experiment was conducted under 
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artificial S. hermonthica infestation. Artificial infestation of soil was achieved 

by mixing two (2) grams of Striga seeds with 1kg soil. The repuried level of 

Striga seeds (20mg/pot) was obtained by taking 10 grams of mixed of soil and 

Striga seeds. Striga seed soil mixture was added to S. hermonthica free soil 

thoroughly mixed by hand.wheat cultivar Imam seeds which were treated by 

three concentration of Neem and three concentration ofHegilg aqueous extracts 

were sown on 15
th
 July in 2 cmsoil depth, five seeds /pot, later thinned to two 

plants per pot at three weeks after sowing. Two botanical extracts, Neem and 

Hegligand nitrogen in the form of urea were used at different single doses and 

mixtures doses. Nitrogen fertilizer in the form of urea was applied at40, 80 and 

120 lbs/fed (½ dose at thinning stage and (½ dose when the plants were knee 

high), in addition to two controls, the first was negative control treatment which 

was contained (0mg) Striga seeds, the second was positive control treatment 

which was contained (20 mg) Striga seeds, both controls were used for 

comparison. Irrigation was applied immediately after crop seed sowing and 

frequently two to three days interval according to temperature and other 

environmental conditions. This experiment includes 17 treatments arranged in a 

randomized complete block design (RCBD), with three replicates as follow: 

1- Neem, 2.5%, 5% and 10%. 

2- Heglig, 2.5%, 5% and 10%. 

3- Nitrogen at (40, 80 and 120 Ibs /fed), in the form of urea. 

4- Negative control treatment (Striga free). 

5- Positive control treatment (20 mg of Striga seeds). 

3.7 Data Collection: 

3.7.1 The parasite: 

Striga growth components such as number of Striga emergence were carried out 

at 6 and 14 weeks after sowing (WAS). At harvest Striga plants collected from 

each treatment were harvested, weighted to determine fresh weight and air-dried 

and weighted to determine dry weight. 

3.7.2. The crop: 

3.7.2.1. Vegetative growth components: 

Plants were taken at flowering from each pot. Growth analysis including, plant 

height (cm), number of tillers, plant fresh weight (g) and plant dry weight (g), 

plant. 

3.7.2.1.1. Plant height (cm): 

Plant height was measured from the soil surface (at the base of the plant) to the 

base of the flower, in each plant, and then the mean height was obtained. 
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3.7.2.1.2. Plant shoot fresh weight (g)/plant: 

The same plants were used to determine the shoot fresh weight/plant in each pot. 

Roots were detached, then the shoots were weighed by using sensitive balance, 

then the mean weight was computed as was done by (Mukhtar, 2006). 

3.7.2.1.3. Plant shoot dry weight (g)/plant: 

The same plants were used to determine the shoot dry weight (g)/plant in each 

pot. Roots were detached, then the shoots were dried in an oven at 80 °c for 24 

hours and then weighed by using sensitive balance, then the mean weight was 

computed as was done by (Mukhtar, 2006). 

3.7.2.1.4. Number of tiller/plant: 

The same plants were used to determine the number of tiller/plant in each pot, 

and then the mean number was obtained. 

3.7.2.1.5. Yield components parameters: 

At the final harvest each pot was harvested, then heads of the two plants in each 

treatment were cut and air dried and used for determination of yield characters 

including, number of heads/plant, head weight (g), 100 seed weight (g), grain 

yield (g/plant), and total grain yield (kg/fed). 

3.7.2.2. Grain yield (g)/plant: 

The harvested heads of the same two plants were air dried and threshed in bulk, 

weighed and the average seed yield per plant was then calculated. 

3.7.2.2.1. Total grain yield (kg/fed): 

The harvested heads in each pot were air dried and threshed in bulk, then 

weighed and the total seed yield was calculated according to the following 

formula (Mukhtar, 2006). 

3.7.2.2.2. Statistical Analysis: 

The experiment was arranged in randomized complete block design (RCBD) 

with three replications. Analysis of variance (ANOVA) was carried out on data 

obtained using the statistical analysis system Statistix 8 User Guide Version 2.0 

computer package to detect significant effects among the treatments and 

populations compared. Mean squares for treatments or populations were 

calculated. Simple statistics including mean, standard deviation, standard error 

and coefficient of variation (C.V %) were also calculated. 
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CHAPTER FOUR 

Results 

4.1 Pots experiment:  

4.1.1 Effects of Neem, Heglig aqueous extracts and Nitrogen on Striga and 

growth and yield of wheat. 

4.1.1.1. Effects on Striga: 

4.1.1.1.1. Striga emergence (plants/pot): 

Striga count made at 6 and 14 weeks after sowing (WAS) showed that, Striga 

emergence increased with increasing of the weeks. Statistical analysis showed 

significant differences among treatments (Table.1).   

At 6 WAS, there is no differences among treatments. At 14 WAS  Neem 5% and 

10%, Heglig 10%, Nitrogen at 40, 80 and 120 lb/fed.,  and Striga free control 

significantly decreased number of Striga emergence as compared to Striga 

control treatment.  (Table1). 

Table 1 : 

Effects of Neem, Heglig aqueous extracts and Nitrogen concentrations on Striga 

emergence (plants/pot) 

 

Treatments 

Number of Striga (plants/pot) 

6 weeks after 

sowing 

14 weeks after 

sowing 

Neem 2.5% 1.33 a   2.67 ab 

Neem 5% 1.00 a 1.33 c 

Neem 10% 1.00 a 1.00 c 

Heglig 2.5% 1.00 a 3.33 a 

Heglig 5% 1.33 a 2.33 b 

Heglig 10% 1.00 a 1.00 c 

Nitrogen 40 lb/fed. 1.00 a 1.00 c 

Nitrogen 80 lb/fed. 1.00 a 1.00 c 

Nitrogen 120 lb/fed. 1.00 a 1.00 c 

Striga free control 1.00 a 1.00 c 

Striga control 1.00 a   3.00 ab 

CV 16.33 40.42 

SE± 0.14           0.27 

 

* Means followed by the same letter (s) within each column do not differ 

significantly at 5% level of probability according to DMRT 
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4.1.1.1.2. Striga Shoot fresh and shoot dry weights (g): 

All botanical aqueous extracts and Nitrogen concentrations treatments 

significantly decreased Striga shoot fresh and shoot dry weights (g) as compared 

to Striga control treatment. Neem 5%, 10%, Heglig 5%, 10%, Nitrogen 80 and 

120 lb/fed., and Striga free control where the best treatments which achieved 

lower  Striga shoot fresh weight (g) while Neem10% , Heglig 10%, Nitrogen 

120 lb/fed., and Striga free control where the best treatments which achieved 

lower  Striga shoot dry weight (g)  (Table 2). 

Table2: Effects of Neem, Heglig aqueous extracts and Nitrogen concentrations 

on Striga shoot fresh and shoot dry weights (g) 

Treatments 
Striga shoot fresh 

weight (g) 

Striga shoot dry 

weight (g) 

Neem 2.5% 4.67 b 3.00 b 

Neem 5% 1.87 cd 1.67 d 

Neem 10% 1.00 d 1.00 e 

Heglig 2.5% 3.20 bc 2.13 cd 

Heglig 5% 3.00 bcd 2.10 d 

Heglig 10% 1.00 d 1.00 e 

Nitrogen 40 lb/fed. 4.67 b 2.67 bc 

Nitrogen 80 lb/fed. 1.87 cd 1.67 d 

Nitrogen 120 lb/fed. 1.00 d 1.00 e 

Striga free control 1.00 d 1.00 e 

Striga control 9.17 a 4.77 a 

CV 18.02 27.14 

SE± 0.69 0.19 

 

* Means followed by the same letter (s) within each column do not differ 

significantly at 5% level of probability according to DMRT. 

4.1.1.2. Effects on wheat: 

4.1.1.2. 1.Effects on growth parameters: 

All botanical aqueous extracts and Nitrogen concentrations treatments except 

(Neem 2.5% and Heglig 2.5% and 5%) significantly increased wheat shoot fresh 

weight (g)/ plant as compared to Striga control treatment (Table 3). All 

botanical aqueous extracts and Nitrogen concentrations treatments except (Neem 

2.5% and Heglig 2.5% and 5% and Nitrogen at 80 lb/fed.,) significantly 

increased wheat shoot dry weight (g)/ plant as compared to Striga control 

treatment (Table 3). Nitrogen at 120 lb/fed., was the best treatment which 
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achieved highest wheat shoot fresh weight (g)/ plant and gave comparable to 

that obtained by Striga free control treatment while Nitrogen at 40 and120 

lb/fed., were  the best treatments which achieved highest wheat shoot dry weight 

(g)/ plant (Table 3). 

All botanical aqueous extracts and Nitrogen concentrations treatments except 

(Neem 2.5%) significantly increased number of tillers/ plant as compared to 

Striga control treatment. Nitrogen at 80 lb/fed.WAS the best treatment which 

achieved highest number of tillers/ plant and gave comparable to that obtained 

by Striga free control treatment (Table 3). 

Nitrogen at 80 lb/fed., only significantly increased wheat plant height (cm) as 

compared to Striga control treatment and it was the best treatment which 

achieved more than obtained by Striga free control(Table 3). 

Table3: Effects of Neem, Heglig aqueous extracts and Nitrogen concentrations 

on wheat growth parameters 

Treatments 

Shoot fresh 

weight (g)/ 

plant 

Shoot dry 

weight (g)/ 

plant 

Number 

of tillers/ 

plant 

Plant 

height (cm) 

Neem 2.5% 6.17 g 3.07 f 2.33 d 52.93 de 

Neem 5% 11.77 c 4.97 bc 6.67 b 40.53 g 

Neem 10% 9.73 d 4.33 cd 6.00 bc 53.40 cde 

Heglig 2.5% 8.33 ef 3.30 ef 6.33 bc 44.07 f 

Heglig 5% 7.40 f 3.53 def 5.33 c 44.07 f 

Heglig 10% 8.67 e 4.13 cde 6.33 bc 55.03 bcd 

Nitrogen 40 lb/fed. 12.93 b 6.70 a 6.33 bc 40.50 g 

Nitrogen 80 lb/fed. 9.27 de 3.63 def 9.00 a 58.53 a 

Nitrogen 120 lb/fed. 13.57 ab 6.17 a 6.33 bc 55.90 abc 

Striga free control 13.97 a 5.57 b 8.67 a 56.83 ab 

Striga control 7.40 f 3.07 f 2.67 d 56.97 ab 

CV 5.65 11.57 12.31 3.25 

SE± 0.32 0.30 0.43 0.94 

 

* Means followed by the same letter (s) within each column do not differ 

significantly at 5% level of probability according to DMRT 
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4.1.1.2. 2. Effects on wheat yield (kg/fed): 

Neem 10%, Nitrogen at 80 and 120 lb/fed., and Striga free control significantly 

increased wheat yield (kg/fed.,) as compared to Striga control treatment (Table 

4). Nitrogen at 80 lb/fed.,was the best treatment which gave heighest wheat 

yield and gave more than which obtained by Striga free control   (Table 4). 

Table 4: Effects of Neem, Heglig aqueous extracts and Nitrogen concentrations 

on wheat yield 

Treatments Wheat yield 

Neem 2.5% 6.00 e 

Neem 5% 4.00 f 

Neem 10% 9.33 b 

Heglig 2.5% 7.00 de 

Heglig 5% 4.67 f 

Heglig 10% 7.67 cd 

Nitrogen 40 lb/fed. 8.33 bc 

Nitrogen 80 lb/fed. 11.00 a 

Nitrogen 120 lb/fed. 9.33 b 

Striga free control 9.33 b 

Striga control 7.97 c 

CV 9.01 

SE± 0.40 

 

* Means followed by the same letter (s) within each column do not differ 

significantly at 5% level of probability according to DMRT 
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CHAPTER FIVE 

Discussion 

 

Recent approaches to control crop parasites are oriented towards exploring news 

alternative sources of herbicides less hazardous and inexpensive. Researchers  

have  indicated  that, the  plant kingdom  is characterized by the presence  of 

chemical substances, in the form of natural products that are used  to combat 

parasitic weeds attack by eliciting  strong physiological  responses  in various  

stages  of parasite life cycle. Botanical herbicides might be a promising source 

of parasites control compounds such as neem and heglig . The current study 

aimed at exploring new   environmental friendly herbicides to control Striga on 

wheat. 

Striga count made at 6 and 14 weeks after sowing (WAS) showed that, Striga 

emergence increased with increasing of the weeks. Statistical analysis showed 

significant differences among treatments.   

at 14 WAS  Neem 5% and 10%, Heglig 10%, Nitrogen at 40, 80 and 120 lb/fed.,  

and Striga free control significantly decreased number of Striga emergence 

.Similar results were found by Osman (2019). Possible reason for this, the 

presence allelopathic effects of concentrations, might be attributed to the 

hormone –like properties of allelo-chemicals of plants extracts such argelin. 

Also possible reason for this could be due to Striga seeds cannot germinate in 

the absence of a chemical stimulant, because Nitrogen decreases stimulant 

production by the host plant. This result is in agreement with that obtained by 

Rashida et al. (2017) who reported that, Nitrogen reduced the severity of S. 

hermonthica. 

All botanical aqueous extracts and Nitrogen concentrations treatments 

significantly decreased Striga shoot fresh and shoot dry weights (g). Neem 5%, 

10%, Heglig 5%, 10%, Nitrogen 80 and 120 lb/fed., and Striga free control were 

the best treatment which achieved lower  Striga shoot fresh weight (g) while 

Neem10% , Heglig 10%, Nitrogen 120 lb/fed., and Striga free control were the 

best treatments which achieved lower  Striga shoot dry weight (g). The same 

results were found by Li et al. (2010). 

All botanical aqueous extracts and Nitrogen concentrations treatments except 

(Neem 2.5% and Heglig 2.5% and 5%) significantly increased wheat shoot fresh 

weight (g)/ plant. All botanical aqueous extracts and Nitrogen concentrations 

treatments except (Neem 2.5% and Heglig 2.5% and 5% and Nitrogen at 80 

lb/fed.,) significantly increased wheat shoot dry weight (g)/ plant. Nitrogen at 
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120 lb/fed., was the best treatment which achieved highest wheat shoot fresh 

weight (g)/ plant and gave comparable to that obtained by Striga free control 

treatment while Nitrogen at 40 and120 lb/fed., were  the best treatments which 

achieved highest wheat shoot dry weight (g)/ plant. Similar findings were 

mentioned by Adagba et al. (2002) and Teka (2014). 

All botanical aqueous extracts and Nitrogen concentrations treatments except 

(Neem 2.5%) significantly increased number of tillers/ plant. Nitrogen at 80 

lb/fed., was the best treatment which achieved highest number of tillers/ plant 

and gave comparable to that obtained by Striga free control treatment. 

Nitrogen at 80 lb/fed., only significantly increased wheat plant height (cm) as 

compared to Striga control treatment and it was the best treatment which 

achieved more than obtained by Striga free control. Similar results were reported 

by Teka (2014). 

Neem 10%, Nitrogen at 80 and 120 lb/fed., and Striga free control significantly 

increased wheat yield (kg/fed.,). Nitrogen at 80 lb/fed., was the best treatment 

which gave  highest wheat yield and gave more than which obtained by Striga 

free control.  Similar findings were found by Teka (2014) and Rashida et al. 

(2017). 

Conclusions and Recommendations: 

Conclusions: 

● Neem and Heglig aqueous extracts reduced Striga emergence and Striga 

fresh and dry weights, this means these two botanicals have effect on 

Striga emergence and growth. 

● Nitrogen alone effectively reduced emergence and suppressed Striga 

emergence. 

● Effectiveness of these botanicals and nitrogen levels increased by 

increasing concentrations, and increased Nitrogen levels. 

 

Recommendations: 

 Use Neem aqueous extracts at 5% and 10% to control Striga hermonthica 

and decreased their effect on Wheat growth and yield.

 Use Heglige aqueous extracts at 5% and 10% in to control Striga 

hermonthica and decreased their effect on Wheat growth and yield. 

 To control Striga hermonthica on Wheat can be applied Nitrogen at 80 

and 120 Ib/fed.

 Striga management requires integrated practices comprising different 

components such as use resistance variety such as cultivar (Imam) and 

Neem or Heglig aqueous extracts in combinations with nitrogen 40 Ib/fed. 
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