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COMPARISON OF SELECTED METALS AND PESTICIDES FOR THEIR ACUTE TOXICITY AND MUTAGENIC EFFECTS ON FISH

The comparison of selected metals and pesticides for their acute toxicity and mutagenic effects on fish was conducted in two
phases (i) acute toxicity tests with fish (ii) chronic exposure based genotoxic effects on the fish.The chronic effects treatments were
examined on (i) accumulation of metals/pesticides in the fish body and (ii) mutagenic effects of metals/pesticide mixtures on the three
fish species. Fish body organs viz. kidney, liver, gills, skin and muscles were analyzed for their respective exposure metals while for the
determination of pesticides, whole fish body oil was used.In general, the uptake and bio-accumulation of metals in the three fish species
followed the order: kidney > liver > gills > skin > muscles. Among pesticide mixtures, the exposure of chlorpyrifos+bifenthrin mixture to
the fish caused significantly higher amassing of both these pesticides, followed by that of endosulfan+bifenthrin,
chlorpyrifos+endosulfan and chlorpyrifos+endosulfan+bifenthrin. The overall tendencies of three fish species, to accumulate metals and
pesticides in their bodies, followed the order: Oreochromis niloticus > Ctenopharyngodon idella > Cyprinus carpio. Fish species showed
significant differences in their ability to accumulate metals and pesticides during chronic exposure of various concentrations viz. 1/3rd,
1/4th, 1/5th and 1/6th of LC50 for 84 days.The frequency of damaged nuclei, GDI and cumulative tail length of comets increased
concomitantly with the duration of exposure i.e. from day 14th to day 56th while it showed decreasing trend afterwards. The time
dependent decrease in DNA damage after 56th day of exposure would be due to repairing of damaged DNA or loss of heavily damaged

cells or both. This shows interspecies variability in DNA damage due to significant differences in their uptake, accumulation, metabolism,
excretion and fish ability/efficiency to repair damaged DNA. The exposure of pesticide mixtures caused significantly more damage to the
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DNA of all the three fish species than that of metals mixtures. Furthermore, all the three fish species were significantly more sensitive to
pesticides as reflected in their DNA damage occurring at very low concentration of all the mixtures. Moreover, comet bioassay appeared
as a rapid and sensitive method for quantifying and analyzing the DNA damage in the peripheral erythrocytes of three fish species viz.
Cyprinus carpio, Oreochromis niloticus and Ctenopharyngodon idella that can be used as bio-indicator of aquatic pollution in the natural
habitats.
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Comparative evaluation of agricultural publication in the Punjab, Pakistan

A comprehensive study was designed in Punjab province on three widely circulated agricultural magazines viz., Ziraat Nama, Zarri
Digest, and Nida-e-Kissan. The results revealed that the Ziraat Nama and Zarri Digest mainly focused for agricultural crops which
published 264 and 108 articles and cover the magazine space of 33.3% and 17.3%, respectively. Whereas, Nida-e-Kissan mainly published
articles (219) on various aspects of horticulture, having 16.1% magazine space. Similarly, regarding the contribution source of articles,
majority (432) of the articles in Ziraat Nama were related to Government research institutes as compared to Zarri Digest and
Nida-e-Kissan where the major contribution of articles (299 and 144) were covered by university scientists and students, editors and
reporters, respectively. Readability of articles dependent upon readers education, personal and social characteristics, researcher
calculated the readability of all three magazines according to their reading factors such as, length of paragraph and sentence, and word
complexity and stated that readability level of Ziraat Nama, Nida-e-Kissan, and Zarri Digest were standard, fairly hard, and very hard
respectively. Respondents reported that the information published in all three magazines are most effective and very useful for them

farmer. They request that these magazines are very effective in brining positive change in agriculture as well as reading behaviour of the
respondents. They suggested that writers be given proper incentives.
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Conocarpus is a marvelous tree

Conocarpus widely spread and raised in bulk in all over Pakistan. Conocarpus has two species of family Combretaceae as
Conocarpus erectus and Conocarpus lancifolius, which are shrub and tree, respectively. The wood of Conocarpus lancifolius is durable
and used to make posts for turnery, railroad ties, fuel, buildings, boats, and charcoal. Its bark and leaves are also used in tannery.
Conocarpus is reported to be a soft, non-toxic and attractive plant to feed animals because its green residues, branches and shoots are
used as fodder. It will also be helpful in reclamation of salt affected soils and increase the tree cover in Pakistan. Salinity is more
conspicuous in arid and semi-arid regions of the world. About 7% of the global land area, 20% of the world's cultivated land area and half
of the irrigated land is affected by salinity. Pakistan is primarily an arid and semiarid country and out of total 23 million ha cultivated
lands, 6.8 million ha are affected by soil and water salinity ranging from slightly saline sodic (0.2 m ha), moderately saline (2.3 m ha),
highly saline (1.5 m ha) and very high saline (2 m ha). About 75-80 % of the pumped ground water in Punjab province of Pakistan is unfit

for irrigation owing to high EC, SAR and RSC which adversely affect the crop production.
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Nutritional Potentials of Moringa as Poultry Feed

Moringa can be added as protein source to examine the effects of different feed formulations prepared from Moringa oleifera
leaves on egg and meat production in avian species and to calculate the economics of poultry production using MOLM as diet
components. For this purpose MOLM was added in feed of poultry birds at the rate of 0, 5, 10, 15 and 20% to groups T1, T2, T3, T4 and
T5.The addition of MOLM at levels up to 10% does not negatively affect the feed intake. Birds in T4 and T5 fed on 15 and 20% MOLM
diets performed significantly better in terms of shell thickness and Roche colour fan band number and got higher numerical mean values
of yolk index percentage among all treatments. The general non significance of the WBC across treatments indicates that the
experimental diets neither impaired nor enhanced the birds ability to ward off infection. T3 treatment group recorded the highest final
body weights followed by other treatments. It had significantly improved the FCR mean values in birds fed moringa leaves based diets as
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compared to control birds. For all the trial period, the birds in T2 and T3 dietary treatment had recorded best FCR followed by those in
other treatment groups. In case of broiler birds there was no statistical difference in mean values of Eosinophils, Lymphocyte and
Monocyte Blood glucose, Total protein, Serum albumen, Serum globulin and A/G ratio while addition of MOLM in diets of layer birds
significantly affected mean values of RBC, WBC, Haemoglobin, Cholesterol, Triglyceride, HDLC and LDLC. In all experiments our net profit
increased with the inclusion level of moringa leaves meal in the diet because its price was lower than that of markets for the industrial
poultry feed. For all the experimental period, the T5 treatment which had the lowest feed cost, the feed costs per bird were significantly
higher in other treatment groups. As a result, compared to the control, the T2 and T3 dietary treatments had allowed realizing
respectively a supplementary net profit while the T5 treatment had resulted in lower profit in all experiments (i.e., layer, broiler and
quail birds).
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Mitigate water pollution through tree plantation
Raising of vegetables by utilization of wastewater has become common practice in several countries to fulfill requirements of food.
Vegetables accumulate 2 different heavy metal pollutants such as Cd, Cr, Cu, Ni, Pb and Zn from the wastewater. These pollutants are a
serious threat to human health. Heavy metals seriously impact terrestrial and aquatic ecosystems causing physiological health risks. It
gets entrance to the body through food, water, air, and contact with the skin. Major health risks associated with heavy metals include
cardiovascular disease, chronic anemia, cognitive impairment, cancer, damage of kidneys, nervous system, brain, skin, teeth, bones in
living things like animals and human beings. Therefore, it is critical to decrease these health risks, which is possible only through the
exclusion of heavy metals from the environment. Many plants are potentially able to absorb toxic pollutants from the contaminated
environment and to detoxify them by a series of mechanisms. Present study was planned to assess the growth behavior and potential of
various tree species for uptake of heavy metal (Cd and Pb) with different irrigation sources. Irrigation with Municipal wastewater,

domestic wastewater (loaded Cd and Pb) and canal water (free from Cd and Pb) was used as treatments. Acacia ampliceps, Acacia
nilotica, Azadirachta indica and Morus alba were treated for their response. Acacia ampliceps performed best in its growth under
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domestic wastewater. While Morus Alba was found least active in this regard. Again A. ampliceps was the best heavy metal absorber (Cd
and Pb) under municipal wastewater. Conclusively, Acacia ampliceps is the most powerful phytoremedial species for the treatment of
wastewater. Azadirachta indica and Acacia nilotica are also prominent species having 6.81% and 50.26% less potential of Cd heavy metal
uptake than A. ampliceps.
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A comprehensive study on ecology and ethnobotany of Acacia jacquemontii Benth in Thal Desert
The objectives of the present study were to determine the growth behavior, chemical composition, ethnobotanical uses and the
density of neighboring plant species of Acacia jacquemontii Benth at different locations during the growing seasons of 2013 and 2014 in
Thal desert of Pakistan. Four sites dominated by this Acacia species were selected. At each site 5 small and 5 large Acacia plants were
randomly selected. On each plant, 8 twigs in cardinal directions were selected and tagged. Growth parameters of the twigs were
measured after every 15 days from February to August in 2013 and 2014. Chemical composition of plant leaves and pods was determined
one time during the peak of growing season in 2013. Seed 2 germination, root-shoot fresh/dry weights, root-shoot elongation were
measured in the nursery conditions during 2014. Data analysis indicated that the species had small and regular increase in twig diameter.
Large plants of the species had a greater increase in twig diameter than the small plants. The species increased the length of its twigs as
well as the number of nodes on the twigs and followed the monopodial growth pattern. Species exhibited highest leaf production during
the peaks of growing seasons. Species was deciduous and generally the twigs of large plants produced more leaves, flower clusters, pods

and secondary branches than the twigs of small plants. In the dormant season (from September-January) twigs of the plants grew at a
very slow rate. During 2014, because the rainfall was below the average, twig growth characteristics measured were smaller than those
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measured for 2013. The low rainfall in 2014 changed the densities of other species associated with Acacia plants. In nursery conditions,
seeds soaked with cold/hot water had higher germination (82-94 %) in petri dishes than the non-soaked seeds of the species. Seeds sown
in pots had 51-70 % germination. Seedlings of the species had higher fresh/dry weights of their shoots than the roots. In contrast, the
roots of the Acacia seedlings elongated at a higher rate than the shoots. Leaves and pods of the species had about 22 % and 33 % crude
proteins respectively. The species produced high concentrations of secondary compounds like alkaloids, flavonoids, saponins, tannins,
total phenolics and hydrogen cyanides in the leaves. The plants produced these compounds for defending themselves from herbivores.
The ethnobotanical use of this species was largely prevailing in the area.
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IMPORTANCE OF MONTANIDE ADJUVANTED COMBINED HEMORRHAGIC
SEPTICEMIA-MASTITIS VACCINE IN CATTLE AND BUFFALOES

The present study represents a maiden attempt to develop and evaluate a combined hemorrhagic septicemia (HS) and mastitis
vaccine in cows and buffaloes. The study was compartmentalized into two phases. In phase | (laboratory settings), isolates of Pasteurella
multocida, Staphylococcus aureus and Streptococcus agalactiae recovered from field cases of HS and mastitis were scrutinized for
virulence/pathogenicity and immunogenicity in laboratory animals. A challenge-protection assay conducted in immunized mice indicated
100% survival of challenged mice. The vaccine was physically stable in terms of pH, sedimentation, color, appearance, and syringibility
for 6 months observation period at 37°C. In Phase Il (field evaluation), the combined vaccine was evaluated in cows, buffaloes and calves.
To this end, a total of 70 S. aureus and Str. agalactiae free lactating buffaloes (n=45) and cows (n=25), 50 lactating cows (n=25) and
buffaloes (n=25) positive for S. aureus/Str. agalactiae and dairy calves (buffalo calves n=70; cow calves n=50) aged up to 1 year were
treated with 2 doses of combined HS-mastitis vaccine at 21 day interval and evaluated (where relevant) for 6 months. ELISA based
antibody titers against P. multocida, S. aureus and Str. agalactiae were higher in vaccinated groups than in un-vaccinated groups. Two
cases of HS were recorded in vaccinated animals vis-a-vis 7 cases in un-vaccinated animals. Incidence of S. aureus and Str. agalactiae over
180 days in vaccinated and un-vaccinated cows and buffaloes initially cultural -ve for these pathogens was 3 and 10, respectively; the
corresponding figures in groups initially culture +ve for these pathogens being 2 and 12, respectively. Cumulative mean somatic cell
counts in vaccinated groups were significantly lower (P>0.05) than those in respective unvaccinated controls. Milk yield was significantly
higher (P<0.05) in vaccinated cows and buffaloes than in un-vaccinated controls. Mastitis severity scores were lower in vaccinated groups
than in un-vaccinated controls. The vaccine tested had a vaccine efficacy 84.78 and 90.25% against HS and mastitis, respectively with a
financial benefit worth Rs 2 million. In sum, Montanide® adjuvanted combined HS-mastitis vaccine had preventative role against HS and
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both preventative and curative role against S. aureus and Str. agalactiae associated mastitis.
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Strategies for Control and Prevention of Mastitis in Dairy Cattle

In that study, milk samples were collected from the cattle of eight dairy farms at Faisalabad. The Clinical and subclinical mastitis

was diagnosed using gold standard "Surf field mastitis test". For producing better results, the technique of "Polymerase chain reaction™
was followed. From the cattle, affected with clinical and subclinical mastitis, 83 samples were found positive for Staphylococcus aureus.
For the treatment of the disease 10 antibiotics were used in which the most effective antibiotics in sequential order were enroflaxacin,
gentamycin, fusidic acid, tetracycline, lincomycin, ciprofaxacin, oxacillin, penicillin G, amoxicillin and colistin sulphate. It has been
proved in our research that mastitis can be controlled and prevented following the guidelines of mastitis control strategies. It was found
that major sources of transmission of mastitis pathogens were milkers hands and environmental contaminants. And the transmission of
S. aureus occurred due to unhygienic conditions at the farms. Mastitis can be prevented following these guidelines at the farms: Udder
should be washed before and after milking, milkers should trim their nail, milker should wash his hands before and after milking of each
animal, milking machines and utensils should be washed before and after the milking, clinically affected animals should be promptly
isolated from the healthy animals to prevent the spread of infection, affected animals must be promptly treated, strict hygienic measures
should be followed. Various antiseptics are available for udder cleaning like iodoform, hypochloride or chlorohexidine. Moreover,
healthy and diseased animals should be separately milked. Newly introduced animals at the farm should be separately milked and their
milk should be tested for clinical and subclinical mastitis using SFMT technique. Litter should be used on the ground because infections
are more common the cemented floor. Straw can be used as litter but sand is found to be the most appropriate for cattle to prevent

61



+2019 yrausz 53587 3 8,5 e

chances of infections. Milk collected from the mastitic cows should be mixed with 5% phenol and should be discarded. Fly repellent
sprays should be used at the farms to prevent transmission of mastitis pathogens.
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Effect of supplementation of bypass protein on growth
and milk production of ruminants

There are many bypass protein sources available in the market and one of them is AmiPro® which is produced from high protein
soybean meal, which can be used as a feed supplement for ruminants. This bypass protein provides 76% RUP and is 93% digestible which
makes it an excellent protein supplement which not only supports high milk yield but also supports growth performance of growing
ruminants. The scientific evidence regarding the influence of dietary bypass protein on the productive performance of lactating
crosshbred cows, crossbred heifers and Kajli lambs is limited. Therefore, the present project is planned to examine the effect of varying
levels of rumen bypass protein on the milk production performance of early lactating crossbred dairy cows and growth performance of
both crossbred heifers and Kajli lambs.In conclusion, the information generated during this research project can be very beneficial for
livestock farming community. The application of this information while formulating feeds may not only help improve profitability
through increasing milk yield and enhancing growth performance of heifers and lambs. The enhanced heifers ‘growth may help attain
early puberty, increasing animal's productive life. The increased lamb growth help fetches better market price, improving profitability.

However, some more trials involving greater number of animals are recommended before formulating diets using RUP to RDP ratios
studied in the current research project.
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Effect of automobile related metal pollution on plants along two roads in the Punjab, Pakistan

The present study was performed to evaluate the metal concentrations in plants and soils along two heavily trafficked roads i.e.
Faisalabad to Sargodha and Pindi Bhattian to Lillah in the Punjab, Pakistan. Five sites on each of both roads were selected for the
required sampling and data collection. Five most common herbaceous plant species i.e. Calotropis procera, Datura alba, Ricinus
communis, Parthenium hysterophorus and Cenchrus ciliaris growing along these roads were selected. The plant and soil samples were
collected during all the four seasons of the year 2013-2014.The high concentration of metals was also found in petrol, diesel and soot
samples. A significant positive correlation was also found between metal concentrations and traffic density for most of the sites. The
higher concentrations of metals were recorded for FSR road as compared to M-2. Pull-111 was recognised as the most polluted site.
Calotropis procera accumulated the highest concentrations of Pb, Cd and Ni metals, whereas, highest Zn accumulation was noted for
Ricinus communis. Hence, these plant species can be used for biomonitoring and/or phytoremediation of metal polluted sites. The
second part of the study was performed along Cabrillo highway in Central California, USA. Two roads were identified along Cabrillo
highway, Road 1 was the primary and very busy road, whereas, Road 2 was secondary road adjacent to the Road 1 but having very small
traffic load sometimes with closed ends. Five sites were selected adjacent to each other on both roads. Four most common plant species
i.e. Melilotus indicus, Herschfeldia incana, Avena sativa and Artemisia californica and soil samples were collected from the selected sites.
All the samples were analyzed with the help of ICP-AES for the determination of Pb, Cd, Ni and Zn contents. C:N ratios of all the plants
were also determined using CN soil analyzer Flash 2000. All the plant and soil samples showed higher concentrations of metals along
Road 1 as compared to Road 2. However, the metal concentrations remained within maximum permissible limits for plants and soils
except for Cd, which was recorded above the permissible limit in plants. All the plant species showed higher C:N ratios along Road 1 as
compared to Road 2. Among plants, Avena sativa accumulated the highest quantity of the metals.
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EFFECT OF RECOMBINANT BOVINE SOMATOTROPIN (bST) AND OXYTOCIN ON HEALTH BIOMARKERS, REPRODUCTIVE

PERFORMANCE AND MILK COMPOSITION OF NILI-RAVI BUFFALOES (Bubalus bubalis) DURING SPRING AND SUMMER

SEASONS
The present study was designed to investigate the effects of recombinant bovine somatotropin (rbST) and oxytocin, alone or in

combination, on health indicators, reproductive performance and milk composition of lactating Nili Ravi buffaloes. The study was
conducted on three groups of adult buffaloes, In group A, 75 buffaloes were divided into three subgroups, on the basis of body
condition scores (BCS), Al (Low BCS), A2 (Medium BCS) and A3 (High BCS). In group B, another 75 buffaloes pertaining to different milk
production potentials were divided into subgroups B1 ~ (1-2.9 liters/ milking), B2 (3-5.9 liters/milking) and B3 (6-12 liters/milking). In
group C, 100 buffaloes were divided into four subgroups, C1 (control), C2 (oxytocin), C3 (rbST) and C4 (rbST + oxytocin). The animals in all
the groups received rbST (Boostin-250) at the dose rate of 35 mg on alternate days in combination with oxytocin at the dose rate of 1 ml
(10 1.U), before each milking, except in subgroup C1 (control), which was given no treatment, subgroup C2 which was given only oxytocin
and subgroup C3 was given only rbST. Frequency of animals with brisket swelling was higher in high BCS group during spring, while
percentage of pregnant buffaloes was high in the same BCS group during summer. Differences in frequencies of other physical
abnormalities and reproductive parameters among animals of three BCS groups were non significant. Similarly when milk production
status of buffaloes, irrespective of BCS was considered, differences in physical abnormalities and reproductive performance parameters
among animals of three production groups were non significant. Mean milk fat contents were higher in buffaloes of high BCS than those
of low and medium BCS groups. Mean milk protein and lactose contents were significantly higher in medium BCS buffaloes than low and
high BCS animals. Season wise analysis of milk composition showed that fat, lactose and SNF contents were higher during spring than
summer. When production potential was considered, mean milk lactose and SNF contents were higher (P?0.01) in high than low and
medium milk production groups. Moreover, milk protein and lactose contents were higher during spring than summer. When effect of
rbST and oxytocin treatment irrespective of BCS or milk production potential on milk composition was considered, mean milk fat and
lactose contents were highest (P?0.05) in buffaloes of control group, while animals of rbST, oxytocin and rbST+ oxytocin groups had
similar values. Mean milk protein contents were highest (P?0.01) in control and lowest in rbST treated group, while oxytocin and rbST+
oxytocin group had similar values. Mean milk SNF value in rbST + oxytocin group was significantly (P?0.01) higher than all other
treatment groups. Season-wise analysis of data revealed that values for protein and lactose were higher (P?0.01) during spring than
summer. Mean milk yield differed significantly (P?0.01) among low, medium and high milk production groups, as well as treatment
groups, while BCS had no effect on milk yield. Milk yield was very well correlated with their assigned groups of milk production. When
hormonal treatments were considered, highest milk production was recorded in rbST treated animals, followed by control and rbST+
oxytocin groups, while lowest milk yield was recorded in oxytocin group during spring. However, during summer, highest milk yield was
observed in rbST+ oxytocin group, followed by control, rbST and oxytocin groups (P?0.05). Milk yield was increased after rbST treatment
and decreased with oxytocin during spring. In conclusion, the results of the present study indicate that milk production was increased
with recombinant bovine somatotropin and decreased with oxytocin during spring. However, during summer, milk yield was increased
after rbST+ oxytocin treatment, but decreased following treatment with either hormone. Recombinant bovine somatotropin and
oxytocin treatments showed adverse effects on general health of Nili-Ravi buffaloes.
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EXPLORING INDIGENOUS GOAT BREEDS TO BATTLE AGAINST PARASITES

Parasites render the goats less productive and beneficial to mankind. Among parasites, gastrointestinal (Gl) parasites are those

which are living in the digestive tracts of the goats and are responsible for extensive production losses by lowering the milk and meat.
Pakistan has been endowed with 37 indigenous goat breeds and ranked third goat producing country in the world with an estimated
population of 60 million heads. The most common breeds of goats in Pakistan are Beetal, Dera Din Pannah, Kamori, Nachi and Teddy.
Consequently, it is the utmost need of the hour to evaluate these indigenous breeds of goats for their natural response to Gl parasite
through standard parasitological protocols, as Gl parasites are common problems of goats throughout the country. This would be a
positive step towards developing methods to control Gl parasite at national levels. Further, we would be able to ascertain the natural
response of indigenous goat breeds against Gl parasites. The first step has been taken by the Department of Parasitology, University of
Agriculture, Faisalabad, towards in vitro and in vivo susceptibility of various indigenous breeds against experimental and natural
helminth infections in goats. The results of the study will support us to ascertain the specific response of each breed to natural and
challenged infections. Consequently, supportive in drawing conclusions that which of the goat breed is resistant or resilient to Gl
parasites. In this way, we would be able to establish guidelines for farmers and recommending them to start breeding resistant goats
breed in the country. In future the study can be extended to other indigenous goat breeds to their susceptibility to worm infections. The
benefits of breeding resistant goats would be a positive step towards minimizing the economic losses caused by Gl parasites in goats.
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Comparative Investigation of Natural and Synthetic Iron Chelating Agents in Experimental Animals
A present study was conducted in two phase: In first phase, than analyzed extracts of medicinal plants showed very good
antioxidant and radical scavenging activities. The best antioxidant activity was obtained from the Psidium guajava, Camellia sinenis and
moderate from Citrus aurentifolia and least in Curcuma longa. Similarly methanol extract showed better results when compared with
ethanol and acetone; this may be due to polarity of solvent.The antimicrobial activity of these medicinal plants against a panel of
microorganisms revealed that methanolic extractshad stronger antimicrobial activity as evident from its larger inhibition zones as
compared to chloroform and ethyl acetate. But n-hexane was not showed any activity against fungal strains and smaller inhibition zone
was found against bacteria strains.The extractsfrom the selected medicinal plants can be used to develop natural phytomedicine and
natural health supplements as remedy to treat various health disorders caused by the excessive deposition and overload of iron in the
body. Nevertheless, it can also be suggested that the extracts or compositions containing ingredients of the selected medicinal plants
should not be used by the patients suffering from various types of anemia because these plants possess the ability to reduce and chelate

the iron from the body. Further investigation, related to standardization of extract doses and their potential uses for human
intake/medication, should be carried out via clinical trials before their phytomedicinal applications.
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Stored Grain Insects and Their Control

During storage, grains are being attacked by different organisms which reduce both quality and quantity of the products.They
reduce the seed value and germination capacity making them useless. These organisms include:insect pests, rodents, pathogens and
birds etc. The major storage insects include: Triboliumcastaneum, Trogoderma granarium, Rhyzopertha dominica, Sitophilusoryzae, and
Sitotrogacerealella. While Callosobruchus sp. is the most common and destructive pest of storedcereals and legumes.It is estimated that
5-10% of grain yield losses occur every year due to pest damage. The losses can reach up to 50 % in tropical regions of the world having
wet summer and inappropriate and inadequate storage facilities. Theinsects and other biological agents cause 10-40% of post-harvest
food losses. Insects are categorized into two i.e. primary and secondary insects. Primary insects are those which feed inside the grains.
They feed on the whole grains and pass their larval and pupal stages inside the grains. However secondary insects feed on the broken or
damaged grains or on the floor. They pass their whole life cycle remaining out of the grain. During research | studied two stored grain
insects including Rhyzoperthadominica and Callosobruchuschinensis.Rhyzoperthadominica is primary pest mainly feed on the stored
wheat. It is active both in larval and adult stages. It feed on the grains in such a way that only thin shell of the grains remain behind.
Callosobruchuschinensis is also a primary insect. It is mainly found in the legumes making whole in them. They excrete a chemical which
results in the production of off-smell thus renders them unfit for human consumption.Different methods are being used to avoid these
huge losses of the insects in stored products. They include sanitation, use of hermetic storages, fumigation, physical control, chemical
control and biological control etc. During research, | used different plant extract and pyrethroids for the control of Rhyzoperthadominica
and Callosobruchuschinensis.Plant extracts which | studied include Meliaazedarach,Pegnumharmala, Salsolabarysoma,
AzadirachtaindicaandZingiberofficinale. While Pyrethroids include bifenthrin, cypermethrin and deltamethrin. Both plant extracts and
pyrethroids showed promising results. In case of plant extract Azadirachtaindica performed best while in case of
pyrethroids,deltamethrin was found best with 100% mortality. Significant mortalitywas obtained at the highest concentrations, after
maximum exposure time. C. chinensis mortality with A. indica was 81.10, 69.23 and 86.82% with respect to the FSD, MLN and NNS strains
respectively. 100% mortality was achievedwith deltamethrin for all strains of C.chinensis.R. dominica mortality with A. indica was 65.19,
60.74 and 84.96% FSD, MLN and NNS strains. Deltamethrin resulted in 95.56, 95.56 and 97.75% mortality of R. dominica Faisalabad
strain, Multan strain and Nankana strain respectively.A. indicaresulted in 79.99, 66.67 and 80.81% progeny inhibition of C. chinensis
Faisalabad strain, Multan strain and Nankana strain respectively. 66.77, 60.32 and 70.40% reduction in progeny production of C.
chinensis was achieved with deltamethrin, Faisalabad strain, Multan strain was and Nankana strain. A. indicacaused 90.22, 88.01 and
92.23% progeny inhibition of R. dominica Faisalabad strain, Multan strain and Nankana strain respectively. Progeny inhibition of R.
dominica was 90.46, 80.93 and 97.14% in Faisalabad strain, Multan strain and Nankana strain respectively with deltamethrin.In
repellency bioassay, A. indica resulted in 93.33, 90.67 and 94.67% repellency in C. chinensis Faisalabad strain, Multan strain and Nankana
strain, respectively. With deltamethrin repellency was 92.00, 90.67 and 97.33% in C. chinensis Faisalabad strain, Multan strain and
Nankana strain respectively. Repellency in R. dominicawas 94.67, 85.33 and 92.00% in Faisalabad strain, Multan strain and Nankana
strain respectively with A. indica. Repellency with deltamethrin, in R. dominica was 90.67, 89.33 and 92.67% in Faisalabad strain, Multan
strain and Nankana strain respectively. In case of enzymatic analysis, the inhibition of treatments was compared with the control. In case
of all three strains of bothR. dominicaandC. chinensis,maximum inhibition of AChE, ALP, ACP, ?-CE and ?-CE enzymes was recorded with
the use ofA. indicaand M. azadirach.Whilein pyrethroids, cypermethrin mostly resulted in maximum inhibition of enzymes.
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AQUATIC WEEDS IN PAKISTAN

AND THEIR MANAGEMENT

Dr. Muhammad Ashfaq Wahid, Dr. Muhammad Farrukh Saleem, Dr. Haroon Zaman Khan and
Dr. Zahid Ata Cheema, Department of Agronomy, University of Agriculture, Faisalabad.

Aquatic plants can be found in, on
and around water bodies. These plants range
from microscopic organisms (plankton
algae, which remains suspended in the
water) to larger plants rooted in the bottom
of ponds. Certain types of aquatic plants are
essential for fish production. Nonetheless,
the aquatic plants interfering with human
interests are considered weeds. These plants
invade lakes, ponds, rivers, canals and
agricultural fields, which make them
noxious. Abundance of these weeds creates
hazards to aquatic life, act as breeding
places for mosquitoes, cause hindrances to
water sports, damage the environment and
economy and deteriorate recreational and
scenic beauty of the lakes. Aquatic weeds
may be categorized into four groups viz.
algae, floating weeds, emersed weeds
(foliage above water) and submersed weeds.

Water hyacinth, cattail, giant reed,
and water lettuce etc. are major weeds found
in water bodies in Pakistan. Like terrestrial
weeds, aquatic weeds may also be managed
by following preventive, mechanical,
biological and chemical means. The
development of an aquatic  weed
management plan however depends on
correctly identifying the problem weed(s)
and selecting the most suitable control
methods. This article gives an account of
important aquatic weeds in Pakistan control
thereof.

Water Hyacinth (Gul-e-Bakoli)

Water hyacinth or Gul-e-Bakoli
(Eichhornia crassipes), though native to the
Amazon basin and Brazil, became
widespread throughout the world. It is
considered one of the worst aquatic weeds in
the world and is commonly found in

Pakistan. The rapid increase and spread of
the plant into new areas is particularly due to
its ability to reproduce from its vegetative
parts; a single plant can invade the whole
lake or pond rapidly. Its rapid growth
oftenly leads to dense mats across the water
surfaces that affect the water quality by
reducing the quantity of oxygen and sunlight
penetration thus resulting in the death of fish
and other aquatic organisms. These large
mats also act as breeding places for
mosquitoes.
Management

Different ways for managing water
hyacinth will be discussed in the following
lines. Out of different control methods,
biological control is considered the long-
term, sustainable, economic, and safe
solution for large infestations. Many
Arthropod species like Weevils (Neochetina
bruchi, Neochetina eichhorniae), moths
(Xubida infusellus, and Niphograpta
albiguttalis, syn. Sameodes albiguttalis),
mites (Orthogalumna terebrantis) and bugs
(Eccritotarsus catarinensis) can be used as
biological control agents. They keep the
weed under control by eating it. Once the
plant infestation is reduced in size, the insect
population dies down. When the plant
begins to spread again, the insects naturally
increase in number and the cycle continues.
Biological control alone is unlikely to be
successful for controlling water hyacinth, so
it is important to integrate it with other
control  techniques thus making it
sustainable and affordable. Herbicides have
long been used to control water hyacinth.
Although the herbicides can effectively
control large infestations, they do not
provide a sustainable control and pose a
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potential threat of polluting the water. So the
use of herbicides should be limited to areas
of high infestations and treated water should
not be used for drinking water. In case it
becomes inevitable to use chemical then
KWHO02 (asexual reproduction inhibitor) can
be used. Herbicide glyphosate, 2,4-D and
paraquat (aquatic formulations) have been
used for controlling water hyacinth in many
parts of the world. The management of
weeds mass killed by herbicides is very
important because it can decrease oxygen in
water that may affect fish populations.

Main problem in developing countries like
Pakistan is lack of awareness about the
harmful effects of this weed. In case of
large-scale water hyacinth infestations, it
will be necessary to reduce the coverage of
the weed by means of chemical and/or
mechanical control, and at the same time by
introducing some biological control agents.
Cattail or Typha (Dibb)

Cattail (Typha angustata) commonly
known as dibb, is an emergent aquatic weed
and causes serious problems in the water
carriageways of Pakistan. It is widely
distributed in waterlogged areas and along
irrigation/drainage channels threatening to
impede the flow. Cattails spread rapidly by
rhizomes and by small, airborne seeds that
may remain viable for 5 years or more.
Management

Various methods can be adpted to
control the infestations of cattail. Permanent
management of cattail is its replacement
with paragrass that can be used as fodder.
Management with fire and physical removal
in conjunction with flooding are considered
most appropriate. In this practice cattails are
burned after drainage with subsequent deep
flooding. Similarly, effective control of
cattail can also be achieved by a
combination of manual or mechanical
cutting of stems followed by submergence
of the remaining stems. Shading of cattails
with black polyethylene tarps is also

considered another effective control method
because these plants are highly sensitive to
shade. At seedling stage the best possible
method is manual or mechanical uprooting
of the plants.

Different chemical control measures
can also be used against cattails including
use of chemicals like dalapon, glyphosate,
atrazine and paraquat. Using herbicides
when flowering has been found to cause the
greatest stress in typha. Proper arrangements
should be made for the removal of dead
plants because they can cause water to go
foul and unusable. The cost involved in the
management of catail is so high for both the
economy and ecology that economically
sustainable and environmentally safe
controls should be used in order to provide
long-term  solutions to heavy weed
infestations. An integrated control program
should be structured for its successful
management.

Giant Reed (Nara grass)

Giant reed (Arundo donax) locally
called nara grass, is a native to the countries
surrounding the Mediterranean Sea. It can
rapidly invade stream banks and roadside
habitats from a few individuals. Once
established, it has a strong ability to
outcompete and completely suppress native
vegetation. In some areas, it may totally
invade irrigation ditches as to reduce their
water-carrying capacity in addition to large
volumes of water being used for its own
growth.

Management

Since giant reed mostly spreads by
dispersal of rhizome fragments so removal
of the entire rootstock is necessary to
overcome its populations. Its control
measures involve prevention, eradication
and control. Manual methods use hand labor
to remove giant reed but these are very labor
intensive due to large masses of rhizomes.
Mechanized equipment can also be used to
remove above ground plant parts. These
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methods are often non-selective because all
the vegetation is removed. This method
cannot be used in marshy or slopy areas or
in soils susceptible to compaction or
erosion. Tractor-mounted mowers or scythes
can be used to remove the plants. It is faster
and more economical than manual means
but requires several cuttings before the
underground parts exhaust their reserve food
supply completely. If only a single cutting is
to be made, the best time is at flowering. At
this stage the reserve food supply in the
roots is nearly exhausted, and new seeds
have not yet been produced. In some parts of
the world burning of the giant reed is done
by prescribed burning or broadcast burning.
This can be accomplished after herbicide
application. As alone burning will not
prevent resprouting so it should be followed
by mechanical removal of rhizomes.
Grazing by goats and sheep is also
considered an effective control measure.
Sheep are considered better than goats
because they can survive extended periods
on a strict diet of giant reed. Some
biological control agents have also been
reported for the management of giant reed.

The green bug (Schizaphiz graminum) has
been observed to feed on giant reed. In
France Phothedes dulcis caterpillars feed on
it. Zyginidia guyumi uses giant reed as an
important food source in Pakistan. A moth
borer Diatraea saccharalis has been
reported to attack the plants of giant reed.

In addition to all these control

measures there are several herbicide options
available, but translocating herbicides are
generally considered best. They are able to
Kill the rhizomes, and thus minimize the re-
sprouting. Glyphosate is an easy and
effective herbicide for spot-treatment that
translocates to the rhizomes. Paraquat alone
at 0.72 kg/ha can effectively be used for its
control. The spray of chemicals immediately
after cutting the stems gives better control
than foliar spray due to efficient
translocation.
Integration of all the above-mentioned
control methods generally will give the most
effective, economical, and environmentally
sound long-term management of the weeds.
In case several techniques to be used in
combination, these should be compatible
with one another.

CRISPR-CAS9 SYSTEM-A LANDMARK IN

GENOME EDITING OF PLANTS
Muhammad Jabran, Adil Zahoor, Zeenat Niaz, Mahpara Shahzadi, M. Anayat Ullah, and
Muhammad Amjad Ali, Department of Plant Pathology, University of Agriculture Faisalabad.

From the smallest single celled
organism to the largest creation on earth,
every living thing is defined by its genes.
The DNA contained instruction manual for
our cells. Four building blocks called bases
are strung together in precise sequences
which tell the cell how to behave and form
the bases forever every trait, but with recent
advancements in gene editing tools scientist
can change fundamental features in the
organisms. They can develop resistance
against diseases in crops. They can provide
cure from genetic diseases. CRISPR is the

fastest, easiest and cheapest of the gene
editing tool, responsible for this new wave
of science.

Surprisingly, CRISPR is actually a
natural process that’s long functioned as a
bacterial immune system, originally found
defending single celled bacteria and arches
against invading viruses. In 2012, American
biochemist Doudna and French
microbiologist Emmanuelle  Charpentier
were first to describe that CRISPR Cas9
could be used for genome editing in Bacteria
against virus.
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Naturally occurring CRISPR uses
two main components, the first is small
DNA sequences called Clustered Regularly
Interspaced Short Palindromic Repeats or
simply CRISPR, the second is Cas9 or
CRISPR associated proteins which cut up
DNA like molecular scissors. Once a virus
invades a bacterium, Cas proteins cut out the
segment of a viral DNA to stitch into the
bacterium CRISPR region (Figure 1). Those
viral codes are then copied into short pieces
of RNA. In case of CRISPR, RNA binds to
a special protein called Cas9.

____pam  Pprotospacer adjacent motif
NGG (PAM) sequence
Taiget DNA \\
[T feeso AL

NGG

%

9RNA CRISPR/Cas9 system

Figure 1: Mechanism of action of CRISPR-
Cas9 system.

The resulting complexes act like
scouts, lacking onto free floating genetic
material and searching for matched to the
virus. If the virus invades again the scout
complexes recognize immediately and Cas9
swiftly destroys the viral DNA. Lots of
bacteria have this type of defence
mechanism but in 2012, scientist proposed
that how to hijack CRISPR to target not just
viral DNA, but any DNA in almost any
organism. For editing, scientist works in the
lab and designed a guide RNA to match the
gene, they want to edit and attaches to Cas9
like the viral RNA in the CRISPR immune
system. The gRNA direct Cas9 to the target
gene and proteins molecular scissors cut the
DNA. This is the importance of CRISPR
power, just by injecting Cas9 bind to a short
piece of custom gRNA scientist can edit
practically any gene in the genome.

CRISPR/Cas9 method of gene
editing has been adopted in nearly 20 crop
species so far. For various traits including

Constant components:
Cas9 and traciRNA
Target-specific RNA crRNA

yield improvement, biotic and abiotic stress
management. Many of the published articles
are considered as proof-of-concept studies
as they describe the application of
CRISPR/Cas9 system by knocking out
specific reported genes playing an important
role in abiotic or biotic stress tolerant
mechanisms. Biotic stress imposed by
pathogenic microorganisms pose severe
challenges in the development of
diseaseresistant crops and account for more
than 42% of potential yield loss and
contribute to 15% of global declines in food
production. CRISPR/Cas9-based genome
editing has been utilized to increase crop
disease resistance and also to improve
tolerance to major abiotic stresses like
drought and salinity. A brief detail of the use
of CRISPR for genome editing in various
crop species is presented here.

In rice, by targeting ethylene
responsive  factor gene  OsERF922,
resistance against its devastating diseases
such as Bacterial blight and Rice Blast has
been accomplished. In the same way, several
genes of bread wheat such as TaMLO-AL,
TaMLO-B1 and TaMLOD1 have been
targeted to develop resistance against
powdery mildews. In maize, ARGOS8 gene
has been subjected to mutations for the
enhancement of grain yield under drought
stress. Moreover, CRISPR-mediated
targeting to ALS1 gene in potato has led to
the resistance against herbicides. Recently,
resistance to Verticillium dahliae infestation
has been reported through gene editing of
Gh14-3-3d gene. The resulting transgene-
clean plants showed a high resistance and in
future could be used as a germplasm to
breed disease-resistant cotton cultivars.
Nonetheless, genome editing through
CRISPR-Cas9 system has been approved
quit well and efficient source for the
betterment of crops but this technology also
raises big ethical questions.
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