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Abstract:Genetic engineering and biotechnology are providing new tools for
genetic improvement of food crops. Molecular DNA markers are some of
these tools which can be used in various fields of plant breeding and
germplasm management. For example, molecular markers have been used to
confirm the identity of hybrids in breeding programmes. Another
application of molecular markers is in determining phylogenetic
relationships in related species. Information on phylogenetic
relationships is useful in facilitating introgression of desirable
traits from wild relatives to cultivated crop species. Molecular
markers are also being used to construct genetic maps. A genetic map is
a collection of genetic markers that have been grouped according to
their linkage. Breeders can use DNA maps to carry out marker-assisted
selection. This technique enables plants carrying desirable traits
such as pest and disease resistance to be selected while still in the
seedling stage. Ultimately, this enables the cloning of the genes to
be used for crop improvement. The polymerase chain reaction (PCR) has
become a popular technique for molecular genome mapping and the
diagnosis of plant pathogens. The technique ensures amplification of
specific DNA sequences by the use of primers and the enzyme Tag DNA
polymerase. Restriction fragment length polymorphisms (RFLPs), random
amplified polymorphic DNAs (RAPDs), microsatellites and amplified
fragment length polymorphisms (AFLPs) are some of the most useful
molecular markers for DNA fingerprinting. For viral, fungal and
bacterial DNA fingerprinting and diagnosis as well as strain
differentiation of rhizobia, PCR-RAPD and cDNA probes can be applied
alongside with monoclonal antibodies
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Abstract:The economic welfare from the second year planting of Bt cotton in 1997
is evaluated. Estimates for the economic surplus generated by the first
year commercial planting of herbicide tolerant soybeans are also
presented. The estimation of economic welfare includes the welfare
effect of the introduction of these technologies in foreign markets.
Survey data of paired fields from commercial farms in several states of
the USA, and data from industry reports for yield and cost charges
formed the basis of the research
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Abstract:Sources of heterogeneity within the process of research and development
(R&D) investment, such as international differences in the maximum per-
period rate of investment and level of regulatory uncertainty, as
plausible explanations for US comparative advantage in biotechnology
are assessed. Using dynamic stochastic simulation, the results
presented in this article suggest US biotechnology firms may initiate
more R&D projects, innovate earlier and more rapidly, persevere longer
in the face of mounting R&D costs, and successfully complete more R&D
projects than European firms
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Abstract:Biotechnology is redefining the nature of agricultural research and
intellectual property. In response, public agricultural research
institutions are increasingly protecting their intellectual property
and commercializing research results. This paper is a critical first
step in understanding how increasingly private ownership of
intellectual property affects the agribusiness environment and the
evolving role of public agricultural research institutions. The
innovative step is the development of a neo-Schumpeterian model which
examines whether commercialization of public research maximizes social
welfare. The model contains two types of research firms: large firms
such as the major life-science companies; and small university-related
firms (SMURFs). Results show that both large firms and SMURFs
underinvest in research relative to the social optimum, that research
investment can exhibit cyclical behavior, and that there is a
continued, albeit diminished, role for public agricultural research as
the life-science revolution progresses
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Abstract:Using patent data, this work provides an initial empirical
investigation into university production of agricultural biotechnology
patents. A methodology for understanding the university patent
production process is developed and econometric models of university-
owned agricultural biotechnology patents are tested on a series of
explanatory variables. Of a total of 142 US universities, 53 were
identified as having ag-biotech patents (1991-1998). The results
demonstrate the importance of the US land grant university
infrastructure, technology transfer offices, and star scientists

Descriptors:biotechnology. patents. agricultural-research. technology-transfer.
universities

Geographic Locator:USA



Supplemental Descriptors:North-America. America. Developed-Countries. OECD-
Countries

Subject Codes:WW000. AA500. EE120

Supplementary Info:23 ref

ISSN:0742-4477

Year:2000

Journal Title:Agribusiness

Copyright:Copyright CAB International

6. Title:An evaluation of risk analysis as applied to agricultural
biotechnology (with a case study of GMO labeling)

View Article: Agribusiness (New York) 2000. 16 (1). 115-123

CD Volume:332

Print Article: Pages: 115-123

Author (s) :Caswell J A

Author Affiliation:Department of Resource Economics, 235 Draper Hall, University
of Massachusetts at Amherst, Amherst, MA 01003, USA

Language:English

Abstract:The current use by governments of risk analysis in making decisions
about regulatory approval and labelling policies is evaluated. This
includes an outline of the steps involved in the risk analysis process
and the range of factors considered by different countries in making
regulatory decisions regarding use of agricultural biotechnology. The
evaluation will focus on the impacts of risk analysis approaches on the
timing of introduction and the adoption rate (market share) of new
agricultural biotechnologies. A case study of differences in policy for
the labelling of genetically modified organisms on retail packages 1is
presented in conclusion
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Abstract:0WSimu is a Java-based generic plant growth simulator. According to the
principles of object-oriented design, Java classes were programmed for
plant growth simulation as well as relevant input, output and user
interfaces. The program was developed as a Java applet with a user-
friendly graphical interface running on the Web. With a Java (JDK1.1)-
embedded Web browser, users can link the run-time model and perform
plant growth simulations at the authors website. OWSimu describes the
growth of a typical plant that is free of pests and diseases. The
program is currently able to simulate plant growth for more than a
dozen crops and weeds under Illinois weather and three typical soil
conditions. Additional data is needed to modify OWSimu so that it can
have a better carbon balance model for different plant species and



accommodate different varieties within a selected plant species for use
in a specific crop production management system. The program source
code 1s highly reusable for further development and for other crop
modelling work
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Abstract:Production of food and forest products will need to increase to meet
the world's projected demand. This challenge can be met by either
extensification or intensification but, with little new land available
for agriculture in many regions of rapid population growth,
intensification will be pre-eminent. Global, average cereal yields
will need to rise from the current 2.9 to 4.2 Mg ha-1 by 2025. The task
of increasing production will be made more complex by the additional
and interactive effects of changes in climate, atmospheric composition,
land use and other global change drivers. However, increasing
production with existing technologies will, itself, enhance these major
drivers of global change and have other substantial impacts. The global
change agenda relating to food and forest products considers research
into impacts, adaptation and mitigation. Adaptation and mitigation need
to be considered together to harness new technologies (including the
use of biotechnology and computer-assisted management schemes) and
integrate them with existing technologies in production systems.
Better economic, finance and trade policies will also be necessary to
allow more open trade of food and forest products. These factors,
together with the positive effects that increased atmospheric CO2
concentration will have on yield will reduce the degree of
intensification required to meet demand, thereby mitigating some of the
unfavourable environmental consequences. However, there are several
social and biophysical management issues associated with
intensification that have proven intractable to past research
approaches that urgently require resolution. Further research on
improving nutrient use efficiency and other aspects of agronomic
practice is clearly needed both to increase production and reduce
harmful effects on other ecosystems. The effects of fluctuations of
weather in the short term on agricultural production systems also
warrant further study so that the longer term effects of climate



variability and change can be better managed. Multidisciplinary
research and interdisciplinary approaches to modelling will be required
to apply knowledge both from individual crops to agricultural systems
and from plot-scale research to regional food supply issues
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Abstract:Seven Portuguese rye populations and 11 European rye varieties were
grown at different aluminium concentrations. The results obtained
reveal that Portuguese rye populations are more tolerant than the
European cultivars, with most of them being even better than the Al-
tolerant cv. Dank Zlote, used as a tester
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Abstract:A collection of 29 wild Spanish populations of the genera Elymus and
Thinopyrum was characterised using 22 morphological and agronomical
characteristics. Field studies were performed over two years, 1994 and
1995. Frequencies were calculated for qualitative and quantitative
traits. Pearson's product-moment correlation coefficient was used to
analyse inter-population variation using frequency data. Means and
coefficients of variation were calculated for quantitative
characteristics. Analysis of variance was performed for each species to
study differences between intra- and inter-populational variability.
Similar degrees of variability were observed between quantitative and
qualitative traits in all the species studied (T. junceum [E. farctus],
T. junceiforme [E. farctus], E. caninus and E. hispanicus). Differences
in variability were found at the level of species and population
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Abstract:The ability of RFLP markers to distinguish between 2 heterogeneous
alfalfa ecotypes, Vogherese and Maremmana, was correlated with the
number of plants sampled in either single-plant or bulk analyses.
Independent subsample populations of 20 and 50 plants were compared for
variance component partitioning and band frequencies in 20-, 50- and
100-plant subpopulations of Maremmana. Homogeneity within 3 independent
bulks of the same size as given above was taken as a measure of bulk
optimal size. A minimum of 50 plants is required for both single-plant
and bulk analyses; however, for a large majority of bands analysed, no
significant differences were detected for their frequency among
populations of 20, 50 and 100 plants, with the exception of 6 bands out
of 48. One ecotype-specific marker was found through bulk analysis.
Results are discussed in relation to the improvement of RFLP
methodology for cultivar identification in alfalfa
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Abstract:We examine the distribution of welfare from the introduction of Bt
cotton in the United States in 1996. The welfare framework explicitly
recognizes that research protected by intellectual property rights
generates monopoly profits, and makes it possible to partition these
rents among consumers, farmers, and the innovating input firms. We
calculate a total increase in world surplus of ST0.3 million for 1996.
Of this total, the largest share (59%) went to U.S. farmers. The gene
developer, Monsanto, received the next largest share (21%), followed by
U.S. consumers the rest of the world (6%), and the germplasm supplier,
Delta and Pine Land Company (5%)
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Author Affiliation:Department of Molecular Genetics, Biochemistry, and
Microbiology, University of Cincinnati College of Medicine, Cincinnati,
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Abstract:In this review, we discuss gene knockout studies, in mice, of the
secretory isoform of the Na+-K+-2Cl- cotransporter, isoforms 1, 2, and
3 of the Na+/H+ exchanger, and the colonic H+-K+-ATPase. This approach
is leading to a clearer understanding of the functions of these

transporters
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Abstract:Five allelic mutants of the diabetes (db) gene have been previously
described in mice and rats causing obesity, infertility and varying
degrees of diabetes. We have identified a new, spontaneous mutation
resulting in obesity and diabetes in a colony of CD-1 outbred mice.
Genetic complementation studies indicated that the new mutation was an
allele of the diabetes locus. Sequence analysis of cDNA fragments
showed a deletion of one G residue located in exon 12 of the leptin
receptor (Lepr) gene. The mutation, Leprdb-NCSU, results in a
frameshift and reduces Lepr transcript levels 10-fold. Mutant mice
drank up to 4 times more water and were up to 2 times heavier than
wild-type mice. Blood glucose and plasma insulin and leptin
concentrations were sexually dimorphic among affected mice, suggesting
an effect of sex steroids. Mortality of affected males was 100% by 5
months of age; affected females survived up to 10 months of age
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Abstract:This review highlights some of the major findings obtained using
genetically engineered mice pertinent to the epidermal growth factor
receptor and its ligands, particularly the major gut ligand
transforming growth factor- alpha and the trefoil peptides
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Abstract:The effect of targeted disruption of the Igfl gene on diaphragm
cellularity was studied in 2-month-old homozygous mutant [IGF-I(-/-)]
mice and their wild-type littermates. Diaphragm fibre types were
classified histochemically. Diaphragm fibre cross-sectional areas were
determined from digitized muscle sections, and fibre succinate
dehydrogenase activity was determined histochemically using a
microdensitometric procedure. An acidic ATPase reaction was used to
visualize capillaries. Myosin heavy chain isoforms were identified by
SDS-PAGE and their proportions were determined by scanning
densitometry. The body weight of IGF-I(-/-) animals was 32% of that of
wild-type littermates. Diaphragm fibre type proportions were unchanged
between the groups. The cross-sectional areas of types I, IIa, and IIx
diaphragm fibres of IGF-I(-/-) mutants were 63, 68 and 65% respectively
of those of wild-type animals (P<0.001). The diaphragm thickness and
the number of fibres spanning its entire thickness were reduced by 36
and 25% respectively in IGF-I(-/-) mice (P<0.001). Succinate
dehydrogenase activity was significantly increased in all 3 types of
diaphragm fibres of IGF-I(-/-) mutants (P<0.05). The number of
capillaries per fibre was reduced approx equal to 30% in IGF-I(-/-)
animals, whereas the capillary density was preserved. The proportions
of myosin heavy chain isoforms were similar between the groups. It is
suggested that muscle hypoplasia reflects the importance of IGF-I on



cell proliferation, differentiation and apoptosis (alone or in
combination) during development, although reduced cell size highlights
the importance of IGF-I on rate and/or maintenance of diaphragm fibre
growth in the postnatal state. Reduced capillarity may result from
both direct and indirect influences on angiogenesis. Improved oxidative
capacity may reflect compensatory mechanisms in IGF-I(-/-) mutants
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Abstract:Protoplasts were fused to produce somatic hybrids between a triploid
(2n = 3x = 32-34) interspecific somatohaploid between Solanum brevidens
and S. tuberosum, and a dihaploid (2n = 2x = 24) anther-derived line of
S. tuberosum cv. Van Gogh. A total of 265 plants were regenerated from
protoplast fusion derived calli and their hybridity was verified using
fusion partner specific RAPD markers. These "second generation" somatic
hybrids were aneuploid pentaploids (2n = 5x = 51-65) with a 2C DNA
content ranging from 3.36 to 4.43 pg, which corresponded to the sum of
the 2C values of each of the fusion partners (somatohaploid: 2.22 pg;
and the dihaploid line of cv. Van Gogh: 1.87 pg). Most of the "second
generation" somatic hybrids were vigorous, but variable in morphology.
They were extremely resistant to potato leaf roll virus and they had
tolerance of potato virus Y infection derived from the somatohaploid
fusion partner. Even though most of the "second generation" hybrids
tuberized, the tuber morphology was variable and most were poorly
shaped. In Erwinia soft rot (E. carotovora subsp. atroseptica)
resistance tests, the tubers showed a higher level of resistance than
the tetraploid S. tuberosum cultivars, the dihaploid S. tuberosum
fusion partners, and the hexaploid somatic hybrids between S. brevidens
and S. tuberosum. The "second generation" somatic hybrids were all
male sterile and failed to produce berries or seeds
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19. Title:Expression of the chicken lysozyme gene in potato enhances resistance
to infection by Erwinia carotovora subsp. atroseptica
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Abstract:Infection of potato plants and tubers with the bacterium Erwinia
carotovora subsp. atroseptica produces blackleg and soft rot diseases,
which cause significant losses to crops and stored potatoes. In order
to obtain resistance against this bacterium, the gene chly encoding the
enzyme lysozyme from chicken was introduced into potato plants (cv.
Desiree) via Agrobacterium-mediated transformation. Sixty-three and 69
transgenic potato clones were evaluated in the greenhouse for
resistance to blackleg and soft rot diseases, respectively. Results
reported in this paper indicate that 21%-29% of the potato clones
showed increased resistance to infection by the bacterium E. c. subsp.
atroseptica T7, as revealed by a reduced severity of blackleg or soft
rot symptoms. Nine clones showing different levels of resistance were
selected for further molecular analysis. The number of copies of the
transgene integrated in the plant genome of these clones was estimated
by Southern blot analysis. The level of transgene expression, detected
by Northern blot analysis, correlated with the level of resistance
detected in these clones
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20. Title:Effects of increasing amounts of Lupinus albus seeds without or with
whole egg powder in the diet of growing pigs on performance

View Article: Animal Feed Science and Technology. 2000. 83 (2). 89-101
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Abstract:The effect of including L. albus seeds 150 or 300 g/kg of feed in the
diet was investigated in a growth trial with 42 Belgian Native x
Pietrain pigs (23.8 kg liveweight). Parameters studied were growth,
feed utilization, digestibility of nutrients, and slaughter and carcass
characteristics. Spray-dried whole egg powder, a specific inhibitor of
lectins in L. albus seeds was also added (50 g/kg of feed), with the
aim of verifying whether the unfavourable effects of high levels of
lupin seeds could be neutralized. Feeding the diet containing lupin
seeds 300 g/kg lowered average daily gain from 727 to 674 g and feed
intake from 2.32 to 2.05 kg; feed conversion ratio remained unaltered.
The presence of whole egg powder in the lupin seed diets did not
abolish the negative effects. Apparent faecal digestibility of most
nutrients in the diets was not influenced by addition of lupin seeds or
egg powder, except for the crude fat fraction, whereas the
digestibility coefficient increased from 0.51 to 0.61. Crude fibre
digestibility also increased, but only at the lowest lupin seed level.
Carcass weight and dressing percentage were lower in the groups fed the
highest lupin seed level. Fatty acid profile of backfat was determined
and slightly higher proportions of C18:1 were observed when lupin seeds
were fed. Possible reasons accounting for the lower performance of
animals receiving lupin seeds are discussed, thought the exact reason
could not be derived from this experiment
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21. Title:Pathogenicity of fungi associated with melon vine decline and
selection strategies for breeding resistant cultivars
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Language

Abstract:

of Summary:English (EN)

Melon Vine Decline is a severe rot root disease of increasing world-
wide importance. In Eastern Spain it is related to the presence of
Acremonium cucurbitacearum and Monosporascus cannonballus. The strong
influence of environmental conditions on the progress of this disease
has made its study difficult. A field screening of Cucumis melo
accessions has been conducted over four years. Simultaneously, the
pathogenicity of isolates of the two fungi recovered from the screening
field was studied. These were more aggressive than other Spanish and
American isolates. Percentage of vine decay was scored, together with
root damage, the latter being evaluated by using four scoring systems
based on root characteristics and disease severity. Root inspection
allowed the selection of resistance sources, even when aboveground
symptoms did not appear, due to the lack of environmental stresses at
time of fruit maturity. The root damage scoring systems provided for
each genotype a measure of the potential risk of suffering vine decline
if environmental stresses occur during fruit maturity. The accession C.
melo var. agrestis Pat 81 consistently exhibited high field resistance
level, expressed as a higher percentage of symptomless plants, together
with a significant delay in symptoms appearance. The F1l hybrids derived
from the cross Pat 81 X C. melo susceptible varieties showed an
intermediate level of resistance between the parents, suggesting a
partial dominance gene action. The high resistance level found in Pat
81, and also in its derived hybrids, against the aggressive isolates
found in this area, makes it promising for breeding melon varieties
resistant to melon vine decline
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Abstract:This review focuses on recent advances in the field of plant sulfur
metabolism. Topics discussed include sulfate transport, sulfate
assimilation, and metabolism of glutathione and glutathione S-
conjugates
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24. Title:Removal of ammonium-N from a recirculation aquacultural system using
an immobilized nitrifier
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Abstract:Various immobilization methods were evaluated for the removal of
ammonium-N from recirculating aquacultural water. Ba-alginate, Ca-
alginate, carrageenan, and agar beads were prepared with nitrifer
consortium from the activated sludge of a sewage treatment facility in
Sooyoung, Pusan, South Korea. Batch bioreactor tests for the
determination of the effectiveness of the immobilized nitrifier and the
optimum hydraulic retention time (HRT) were carried out. The nitrifiers
immobilized in Ba-alginate and Ca-alginate showed the most effective
nitrification, while those immobilized in the carrageenan and agar



beads showed reduced activities. Ninety five percent of the ammonia (20
mg/l) added to the batch bioreactor was nitrified in 6 h when
immobilized Ba-alginate or Ca-alginate nitrifiers were used. In order
to apply the immobilized nitrifier to an aquaculture facility, a
continuous bioreactor was used with synthetic aquacultural water
containing 2 mg/l ammonia. Using immobilized Ba-alginate and Ca-
alginate beads, 94 and 87% of loaded ammonia were removed with in 3.4 h
of HRT, respectively. The amounts of ammonia removal per day were in
the range of 2.8-82 g ammonia/m3 per day depending on HRT. The highest
ammonia removal rate of 82 g/m3 per day was observed when HRT was 0.3 h
(18 min)
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Abstract:Three different types of anaerobic fermentations were used for the mass
production of the photosynthetic bacterium Rhodopseudomonas palustris
as diet for aquaculture. The optimum agitation speed and malate
concentration were 300 r.p.m. and 0.2% in the modified MYC medium,
respectively. In batch fermentations of R. palustris, the maximum
number of viable cells was 1.1 X 1010 c.f.u. ml-1 with 2.65 g 1-1 of
DCW, and the maximum specific growth rate and biomass productivity were
estimated to be 0.12 h-1 and 55 mg 1-1 h-1, respectively. Crude protein
content of R. palustris was about 72- 74%. The composition of stearic
acid and oleic acid of R. palustris was superior to those of Chlorella
and yeasts, while that of other fatty acids tested was not. The amino
acid profiles of the protein hydrolysate compared favorably with Food
Agricultural Organization (FAO) guidelines. The biomass productivities
from fed-batch experiments were found to be 50, 47 and 49 mg 1-1 h-1
for linear, exponential, and sigmoidal feeding strategy, respectively.
The maximum biomass productivity was found to be 112 mg 1-1 h-1 in
chemostat. Compared to growth in batch cultures, continuous
fermentation yielded two times higher biomass productivity
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Abstract:Lignin peroxidase (LiP) and manganese peroxidase (MnP) are structurally
similar heme-containing enzymes secreted by white-rot fungi. Unlike
MnP, which is only specific for Mn(2+), LiP has broad substrate
specificity, but it is not known if this versatility is due to multiple
substrate-binding sites. We report here that a S168W variant of MnP
from Phanerochaete chrysosporium not only retained full Mn(2+) oxidase
activity, but also, unlike native or recombinant MnP, oxidized a
multitude of LiP substrates, including small molecule and polymeric
substrates. The kinetics of oxidation of most nonpolymeric substrates
by the MnP variant and LiP were similar. The stoichiometries for
veratryl alcohol oxidation by these two enzymes were identical. Some
readily oxidizable substrates, such as guaiacol and ferrocyanide, were
oxidized by MnP S168W and LiP both specifically and nonspecifically
while recombinant MnP oxidized these substrates only nonspecifically.
The functional similarities between this MnP variant and LiP provide
evidence for the broad substrate specificity of a single oxidation site
near the surface tryptophan
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Abstract:To confirm and extend our previous microspectrophotometric observations
of 30-week-o0ld male Long-Evans Cinnamon (LEC) rats, an animal model of
human Wilson's disease, we analyzed the porphyrin patterns of the
organs, urine, and plasma of LEC rats. Abnormal accumulation of
porphyrins, especially highly carboxylated porphyrins (uro- and
heptaporphyrin), in the kidneys and liver was seen in male and female
LEC rats aged 30 weeks and also in 10-week-old rats, before the onset
of spontaneous hepatic dysfunction. Accumulation of copper and iron in
the kidneys was not observed in the 10-week-old rats. Massive
accumulation of porphyrins was observed only in the kidneys of the 30-



week-o0ld male LEC rat, indicating that this symptom is related to sex
and age. Renal accumulation of porphyrins was reflected in the rate of
urinary porphyrin excretion. Hepatic accumulation of porphyrins
appeared to be independent of sex and age. These results indicate that
neither renal nor hepatic porphyrin accumulation is the result of renal
deposition of metals or of spontaneous hepatic dysfunction and that
porphyrinuria in the LEC rat is closely related to the renal
accumulation of porphyrins. In contrast to these organs, a reduction in
the porphyrin levels was observed in the brain of the LEC rat. This was
independent of sex and age. The present work stresses the existence of
an abnormal heme metabolism in the LEC rat, and thus, the necessity to
study the heme metabolism in human Wilson's disease is strongly
suggested
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Abstract:Kringle 1-3 of human plasminogen is a potent inhibitor of endothelial
cell proliferation. To understand a possible role for the unique
cystine bridge between kringle 2 and kringle 3, we disrupted the
interkringle disulfide bond by mutating Cys(169) and Cys(297) to serine
residues. The yield of the mutant during the refolding process was
decreased significantly. Anti-endothelial cell proliferative activity
of the mutant was similar to that of the wild type. There was no
significant difference in in vivo antiangiogenic activity between the
wild type and the mutant in choricallantoic membrane assay. However, in
the mutant, the weak lysine binding capability of kringle 2 was not
detected and its mobility in nonreducing sodium dodecyl sulfate-
polyacrylamide gel electrophoresis is different from that of the wild
type. These results support the notion that the overall antiangiogenic
function of angiostatin is mediated by individual kringles, and suggest
that the lysine binding capability of kringle 2 is likely not important
for the antiangiogenic activity of kringle 1-3
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Abstract:Adult Schistosoma mansoni blood flukes express two discrete cysteine
proteinases, SmCLl1 and SmCL2, both of which are related to the
cathepsin L-like enzymes of the Cl family of peptidases. Our previous
phylogenetic analysis indicated that SmCL1 is more closely related to
cruzipain from the parasitic protozoa Trypanosoma cruzi than to human
cathepsin L, whereas the converse situation applies with SmCL2. To
characterize their catalytic subsites and substrate specificities, we
have now developed three-dimensional (3D) homology models of SmCL1 and
SmCL2 using the structure of cruzipain and cathepsin L. Eisenberg
analysis of the 3D models revealed self-compatibility scores of 90.1
and 96.1 out of a possible score of 97.6 for SmCLl and SmCL2,
respectively, verifying the accuracy and utility of the models.
Substrate preferences of recombinant SmCLl1 and SmCL2 at positions P3,
P2, and Pl conformed to the substrate specificity predicted by the
models. In particular, SmCL1l and SmCL2 both exhibited high affinity
(k(cat)/K(m)) for substrates with hydrophobic residues at P2 including
Z-Leu-Arg-NHMec (773.4 and 548.5 mM(-1) s(-1), respectively), Boc-Val-
Leu-Lys-NHMec (116.8 and 306.5 mM(-1) s(-1)), and Z-Phe-Arg-NHMec (38.9
and 113.4 mM(-1) s(-1)). SmCL1l exhibited only a low affinity for the
cathepsin B diagnostic substrate Z-Arg-Arg-NHMec while SmCL2 failed to
cleave this substrate. The substrate specificities of SmCL1 and SmCL2
were clearly differentiated with H-Leu-Val-Tyr-NHMec and Suc-Leu-Tyr-
NHMec since SmCL1 cleaved both efficiently (k(cat)/K(m) values of 51.9
and 41.1 mM(-1) s(-1), respectively), whereas SmCL2 cleaved neither.
The 3D models revealed that this difference in specificity was due to
restrictions imposed on the S3 subsite of SmCL2 as a result of
insertion of two amino acids vicinal to residue 60
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Abstract:We have previously reported several studies on the loading of iron into
ferritin by ceruloplasmin using proteins from rats. Loading iron into
human ferritin using human serum ceruloplasmin is complicated by the
fact that human ceruloplasmin is very susceptible to proteolysis (T. P.
Ryan, T. A. Grover, and S. D. Aust, 1992, Arch. Biochem Biophys. 293,



1-8) . The present study investigated the effect of proteolysis on the
ability of human ceruloplasmin to load iron into human ferritin. SDS-
PAGE revealed one major band with an apparent molecular weight of 116
kDa for a proteolytically degraded form of ceruloplasmin versus a 132-
kDa band for an intact form of the enzyme. Both forms of the enzyme
possessed ferroxidase activity, although that of the proteolytically
degraded enzyme was approximately twofold less than that of the intact
enzyme (4.9 nmol (min)-1 vs 8.3 nmol (min)-1). Only the intact form of
ceruloplasmin was able to catalyze iron loading into ferritin without
altering the physical characteristics of the ferritin protein during
the process. Abnormal migration in nondenaturing PAGE gels, as well as
a decrease in the amount of detectable ferritin protein, was observed
when ferritin was incubated with iron alone or with proteolytically
degraded ceruloplasmin and iron. It was concluded that the structural
integrity of ceruloplasmin is required for the enzyme to effectively
catalyze iron loading into ferritin
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Abstract:Human hepatic cytochrome P450 3A4 (CYP3A4) was expressed in yeast
Saccharomyces cerevisiae. While the expression level was high as
compared with other human hepatic cytochrome P450s, CYP3A4 showed
almost no catalytic activity toward testosterone. Coexpression of
CYP3A4 with yeast NADPH-P450 reductase did not give a full activity.
Low monooxygenase activity of CYP3A4 was attributed to the insufficient
reduction of heme iron of CYP3A4 by NADPH-P450 reductase. To enhance
the efficiency of electron transfer from NADPH-P450 reductase to
CYP3A4, a fused enzyme was constructed between CYP3A4 and yeast NADPH-
P450 reductase. The rapid reduction of the heme iron of the fused
enzyme by NADPH was observed. The fused enzyme showed a high
testosterone 6beta-hydroxylation activity with a sigmoidal velocity
saturation curve. However, the coupling efficiency between NADPH
utilization and testosterone 6beta-hydroxylation was only 10%. Finally,
coexpression of the fused enzyme and human cytochrome b5 was examined.
A significant decrease in the Km value and a remarkable increase in the
coupling efficiency were observed. Substrate-induced spectra revealed
that the dissociation constant of the fused enzyme for testosterone
significantly decreased with coexpression of human cytochrome b5. These
results strongly suggest that human cytochrome b5 directly interacts
with the CYP3A4 domain of the fused enzyme and modifies the tertiary
structure of substrate binding pocket, resulting in tight binding of
the substrate and high coupling efficiency
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32. Title:Amorpha-4,11-diene synthase of Artemisia annua: cDNA isolation and
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Abstract:Artemisia annua, an indigenous plant to Korea, contains an antimalarial
sesquiterpene, artemisinin. The first committed step of artemisinin
biosynthesis is the cyclization of farnesyl diphosphate by a
sesquiterpene synthase to produce an amorphane-type ring system. The
aims of this research were to molecularly clone and express amorpha-
4,11-diene synthase for metabolic engineering. PCR amplification of
genomic DNA with a pair of primers, designed from the conserved regions
of sesquiterpene synthases of several plants, produced a 184-bp DNA
fragment. This fragment was used in Northern blot analysis as a probe,
showing approximately 2.2 kb of a single band. Its sequence information
was used to produce 2106 bp of a full-length cDNA sequence including
1641 bp of open reading frame for 546 amino acids (kcsl2) through a
rapid amplification of cDNA ends (RACE). The deduced amino acid
sequence displayed 36% identity with 5-epi-aristolochene synthase of
Nicotiana tabacum. A soluble fraction of Escherichia coli harboring
kcsl2 catalyzed the cyclization of farnesyl diphosphate to produce a
sesquiterpene, which was identified through GC-MS analysis as amorpha-
4,11-diene
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Abstract:We are interested in learning how iron is safely inserted and stored in
ferritin. Recombinant DNA technology has considerable potential in
determining the functional roles of the two ferritin subunits (H and
L). 1In previous studies, we have observed that recombinant rat H
ferritin was repressive to cell growth in both prokaryotic and
eukaryotic expression systems (Guo et al., Biochem. Biophys. Res.



Commun. 242, 39-45 (1998)). This results in the protein being
expressed at very low levels. This problem was partially bypassed by
the use of an inducible expression system, which utilizes T7 RNA
polymerase dependent expression of the gene, induced by isopropyl beta-
D-thiogalactopyranoside (IPTG). Simultaneously expressing the H and L
ferritin genes in this system resulted in only a narrow range of
ferritin heteromers, which predominantly consisted of the L subunit.
Addition of rifampicin to cultures, 1 h following the induction of
protein synthesis by IPTG, increased the production of the H subunit
and thus increased the range of ferritin H:L subunit ratios.
Simultaneous expression of the H and L ferritin genes in Escherichia
coli grown in a deficient medium with minimal iron and with the
addition of rifampicin resulted in the production of a range of
recombinant human apoferritin heteromers that could be separated based
on their subunit composition
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Abstract:Caffeine, an allosteric inhibitor of glycogen phosphorylase a (GPa),
has been shown to act synergistically with the potential antidiabetic
drug (=) (S)-3-isopropyl 4-(2-chlorophenyl)-1,4-dihydro-l-ethyl-2-
methyl-pyridine-3,5,6-tricarboxyl ate (W1807). The structure of GPa
complexed with caffeine and W1807 has been determined at 100K to 2.3 A
resolution, and refined to a crystallographic R value of 0.210 (Rfree =
0.257). The complex structure provides a rationale to understand the
structural basis of the synergistic inhibition between W1807 and
caffeine. W1807 binds tightly at the allosteric site, and induces
substantial conformational changes both in the vicinity of the
allosteric site and the subunit interface which transform GPa to the
T'-like state conformation already observed with GPa-glucose-W1807
complex. A disordering of the N-terminal tail occurs, while the loop of
polypeptide chain containing residues 192-196 and residues 43'-49"',
from the symmetry related subunit, shift to accommodate W1807. Caffeine
binds at the purine inhibitor site by intercalating between the two
aromatic rings of Phe285 and Tyr613 and stabilises the location of the
280s loop in the T state conformation

Geographic Locator:United States

ISSN:0003-9861

Year:2000

Journal Title:Archives of Biochemistry and Biophysics

35. Title:Probiotics in animal nutrition

View Article: Asian-Australasian Journal of Animal Sciences. 2000. 13 (Special
iss.). 12-26

CD Volume:297



Print Article: Pages: 12-26

Author (s) :Lopez J

Author Affiliation:Dept. de Zootecnia, Universidade Federal RGS., Porto Alegre
90001-970, Brazil

Document Editor:Aumaitre-A. Lee-B-D. Ha-J-K

Conference Title:Proceedings of 2000 International Symposium Recent Advances in
Animal Nutrition, Seoul, Korea, 20-22 April 2000

Language:English

Abstract:This review discusses the advantages of using probiotics in animal
nutrition. The characteristics and mode of action of probiotics such
as lactic acid bacteria, yeasts, and enzymes were discussed and how
biotechnology has played a major role in their use in animal feeding
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Abstract:Recent developments in microorganisms are described in this review.
Topics covered are; substrates, enzyme activity, xylanase and esterase
genes, expression of heterologous genes in ruminal bacteria, and
synergism among hemicellulose-degrading enzymes
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Abstract:This review discusses recent advances in the production of cloned pigs
by nuclear transfer of cultured cells
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Abstract:At present embryonic stem (ES) cells with confirmed pluripotential
properties are only available in the mouse. Recently, we were able to
isolate, culture and genetically transform primordial germ cell (PGC) -
derived cells from pig embryos and demonstrate their ability to
contribute to chimera development in the pig. In order to determine
whether the system we developed could be used to isolate embryonic germ
(EG) cells from other mammalian species, we placed isolated PGCs from
cattle, goats, rabbits and rats in culture. Briefly, PGCs were
isolated from fetuses of cow (day 30-50), goat (day 25), rabbit (day
15-18) and rat (day 11-12), and plated on STO feeder cells in
Dulbecco's modified Eagle's medium (DMEM) :Ham's F10 medium (1:1)
supplemented with 0.01 mM nonessential amino acids, 2 mM L-glutamine,
0.1 mM beta -mercaptoethnol, soluble recombinant human stem cell factor
(SCF; 40ng/ml), human basic fibroblast growth factor (bFGF; 20ng/ml)
and human leukemia inhibitory factor (LIF; 20ng/ml). For maintenance of
the cells, colonies were passed to fresh feeders every 7-10 days. In
all species tested, we were able to obtain and maintain colonies with
ES-like morphology. Their developmental potential was tested by
alkaline phosphatase (AP) staining and in vitro differentiation assay.
For genetic transformation, cells were electroporated with a construct
containing the green fluorescent protein (GFP) under the control of the
cytomegalovirus (CMV) promoter. GFP-expressing colonies were detected
in cattle, rabbits and rats. These results suggest that PGC-derived
cells from cattle, goats, rabbits and rats can be isolated, cultured,
and genetically transformed, and provide the basis for analyzing their
developmental potential and their possible use for the precise genetic
modification of these species
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Abstract:Fine wool sheep (n=18, Rambouillet and Bharat Merino) maintained in a
tropical environment (Avikanagar, India) were allocated to three
treatment groups. Oestrus was induced with two injections of PGF2
alpha (10 mg im) given 10 days apart. Superovulation treatment started
2 days prior to the second injection of PGF2 alpha . Each ewe was
treated with a total dose of 25 units FSH (Super-0OV) i.m. every 12 h
over 3 days; Group 2 were also injected i.m. with 200 IU PMSG at the
first injection of FSH; Group 3 was treated as in Group 2 and also with
GnRH (4 micro g Buserelin) at the onset of oestrus. The ewes in oestrus
were mated with a fertile ram. Ovarian examination and recovery of
embryos and ova were performed at laparoscopy and laparotomy on day 3
or 4 after mating. Data for onset of oestrus, duration of oestrus,
number of corpora lutea (CL), number of unovulated large follicle (LF),
embryo recovery rate, embryo quality and fertilization were recorded
for the 3 groups. Ewes in Group 1 came into oestrus later (P<0.05; 50.0
plus or minus 7.29 h) than the ewes in Groups 2 (24.5 plus or minus
3.58 h) and 3 (32.5 plus or minus 3.58 h). The duration of oestrus,
ovarian size and ovarian response (number of CL and LF) did not differ
significantly among the 3 groups. The proportion of ewes with a
superovulatory response (more than or equal to 2 CL) was the lowest
(50%) in Group 1 treated with FSH alone but ova/embryo recovery (100%)
and fertilization (100%) was significantly (P<0.05) higher than in
Group 2 (58.3 and 85.7%, respectively) and Group 3 (48.6 and 50%,
respectively). It is concluded that in tropical fine wool sheep, there
is no difference in the 3 treatments for yield of good quality embryos
but ovarian response and ovulation rate increased on additional use of
PMSG and GnRH respectively to FSH alone
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Abstract:This experiment was conducted to evaluate the influence of dimethyl-
sulfoxide (DMSO; 0, 5, 50, 100 and 500 micro M) on the motility and
acrosome reaction of frozen-thawed spermatozoa from 3 bulls (A, B and
C). The developmental capacity of cattle embryos fertilized in a medium
containing DMSO at various concentrations was also examined. DMSO had
negligible effects on sperm motility and acrosome reaction in all 3
bulls. The development rates from the 2-cell to the 16-cell stage on
the 3rd day after fertilization in medium with 50, 100 and 500 micro M
DMSO with semen from bull B and up to the blastocyst stage after
fertilization in medium containing 5, 50, 100 and 500 micro M DMSO with
semen from bull A were significantly higher (P<0.05) than those of the
control (0 micro M DMSO) group for each bull. The rates of blastocysts
formed per cleaved embryo for the 5 to 500 micro M DMSO groups for bull
A and the 5 to 100 micro M DMSO groups for bull C were significantly
higher (P<0.05) than those for their 0 micro M groups respectively.
These results indicate that DMSO at micromolar level used for in vitro
fertilization might stimulate the development of embryos for some bulls
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Abstract:Effects of xanthine (X), xanthine oxidase (X0), catalase (C), H202 and
carbohydrates on sperm capacitation, acrosome reaction and fertilizing
ability in vitro were examined. Glucose alone, but not fructose,
supported the maximum rate of sperm capacitation and acrosome reaction.



In combination with X, XO and C (XXOC) or H202, fructose alone also
supported maximum capacitation, acrosome reaction and fertilization.
Insufficient or excessive amounts of H202 decreased sperm capacitation
and the acrosome reaction. In order to understand how glucose generates
H202 or other reactive oxygen species in sperm cells, 6-
aminonicotinamide, an inhibitor of the pentose-phosphate pathway and
apocynin, an inhibitor of NADPH oxidase, were added to sperm
suspensions in glucose-containing medium. Sperm capacitation, acrosome
reaction and fertilization were consequently inhibited by either one of
these compounds. These inhibitory effects were nullified by addition
of XXOC. These results support the hypothesis that glucose, in addition
to being a substrate for glycolysis, facilitates sperm capacitation and
the acrosome reaction by generating reactive oxygen species through
glucose-6-phosphate dehydrogenase and NADPH oxidase
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Abstract:The study was conducted in a semi urban area of Bangladesh between
October 1998 and January 1999. It was based on a field survey by a
prepared questionnaire. Various milking and reproduction performance
were analysed. The effects of grazing time were significant on age at
weaning (AW) (P<0.001), age at first oestrus (AFH) (P<0.001), age at
first conception (AF conception) (P<0.001), age at first calving (AF
calving) (P<0.001), postpartum oestrus period (PPHP) (P<0.001), calving
interval (CI) (P<0.001), lactation length (LL) (P<0.001) and total
lactational production (TLP) (P<0.001). The effects of concentrate feed
were significant on AW (P<0.01), AFH (P<0.0l1), AF conception (P<0.001),
AF calving (P<0.001), PPHP (P<0.001) CI (P<0.001), LL (P<0.001) and TLP
(P<0.001). The effects of management level were significant on AW
(P<0.001), PPHP (P<0.01), CI (P<0.001), daily milk yield (DMY) (P<0.05)
and TLP (P<0.001). The overall mean values were 251.88 plus or minus
2.97 days for AW, 37.29 plus or minus 0.33 months for AFH, 38.43 plus
or minus 0.34 months for AF conception, 47.62 plus or minus 0.34 months
for AF calving, 1.30 plus or minus 0.02 number of services per
conception (NSPC), 191.57 plus or minus 3.92 days for PPHP, 17.02 plus
or minus 0.15 months for CI, 2.49 plus or minus 0.06 kg for DMY, 247.23
plus or minus 3.51 days for LL and 590.40 plus or minus 15.00 kg for
TLP
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Abstract:The potential applications of cloning by nucleus transfer in the
production of transgenic livestock are described. Problems with these
techniques are discussed
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Abstract:In the present study the cleavage and development of buffalo embryos
was studied with homologous (buffalo) and heterologous (goat) oviductal
cell co-culture systems. The cleavage rate improved significantly
(P<0.01) in both homologous and heterologous co-culture as compared
with controls (55.3, 46.8 and 11.4% respectively). The morula formation
rate using homologous and heterologous oviductal cells also increased
significantly as compared with the control group (43.6, 21.9 and 1.9%
respectively). There was no blastula formation in the control group,
but addition of oviductal cells either from homologous or heterologous
species significantly increased blastula formation (9.5, 12.5%). The



cleavage rate and embryo development was slightly better (non-
significant) in homologous as compared to heterologous oviductal cell
culture. It was concluded that the use of oviductal cell co-culture
(homologous and heterologous species) have significantly improved
cleavage and development of buffalo embryos in vitro
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The experiment was conducted to study the effect of GnRH administration
at induced oestrus on pituitary and ovarian response in buffalo
heifers. Eight Murrah river buffaloes from the herd of the National
Dairy Research Institute (Haryana, India) of 12 to 13 months of age
were treated with PGF2 alpha and equine chorionic gonadotropin (eCG).
GnRH (Fertagyl; 200 micro g) was injected intravenously at oestrus in
four heifers (treated group) while saline (2 ml) was injected

intravenously in the remaining four heifers (control group). Blood was
collected through a jugular catheter to estimate plasma FSH, LH and
oestradiol level. The pretreatment plasma FSH, LH and estradiol values

ranged from 8.46 plus or minus 1.97 to 12.31 plus or minus 1.30 ng/ml,
0.87 plus or minus 0.21 to 1.19 plus or minus 0.29 ng/ml and 19.09 plus
or minus 2.38 to 20.24 plus or minus 1.00 pg/ml respectively. The
plasma oestradiol concentration increased significantly (P<0.05) within
24 h after eCG administration and reached peak levels of 154.09 plus or
minus 17.28 pg/ml and 181.95 plus or minus 31.82 pg/ml at oestrus in
treatment and control groups respectively. The plasma FSH and LH
concentrations did not increase during follicular development after eCG
administration while initial significant (P<0.05) increases in both
plasma FSH and LH concentrations occurred within 5 and 10 min, reaching
peak levels of 110.06 plus or minus 23.56 ng/ml and 13.15 plus or minus
3.13 ng/ml respectively within 90 min after GnRH injection. A sharp and
significant decline in plasma oestradiol concentration (59.27 plus or
minus 8.78 pg/ml) associated with synchronized ovulation within 24 h
after GnRH injection was recorded. The observations suggest that the
hypophysis of immature buffaloes treated with eCG have gonadotropins
awaiting the releasing factor to evoke release of gonadotropin during
the follicular phase to induce synchronized ovulation

Descriptors:estradiol. oestrus. FSH. GnRH. LH. heifers. pituitary. Murrah.

ovaries. ovulation. hypothalamic-releasing-hormones. chorionic-
gonadotropin. prostaglandins. gonadotropins. tropics. biotechnology



Geographic Locator:India

Organism Descriptors:buffaloes

Supplemental Descriptors:Bubalus. Bovidae. ruminants. Artiodactyla. mammals.
vertebrates. Chordata. animals. ungulates. South-Asia. Asia.
Developing-Countries. Commonwealth-of-Nations

Subject Codes:LL250. LL600. WWOOO

Supplementary Info:14 ref

ISSN:1011-2367

Year:2000

Journal Title:Asian-Australasian Journal of Animal Sciences

Copyright:Copyright CAB International

46. Title:Effect of caffeine, cAMP and cattle seminal plasma on freezability of
buffalo bull semen

View Article: Asian-Australasian Journal of Animal Sciences. 2000. 13 (7). 901-
905

CD Volume:297

Print Article: Pages: 901-905

Author(s) :Singh P Raina V S

Author Affiliation:Artificial Insemination Laboratory, National Dairy Research
Institute, Karnal 132 001, India

Language:English

Abstract:An experiment was conducted to investigate the effect of caffeine, cAMP
and cattle seminal plasma on preservation of semen at ultra low
temperature (-196 deg C). Each semen sample was divided into 4 parts
equal in volume and sperm concentration; 3 were treated with caffeine,
or cAMP, or cattle seminal plasma (CSP) and the 4th was kept as
control. Sperm motility, abnormal spermatozoa, live-dead count and
acrosomal damage were studied at different stages of freeze
preservation; just after dilution, at 5 deg C, at glycerolisation,
before freezing, just after freezing, 24 h of storage, and a week of
storage. Sperm motility (58.39, 61.33, 52.00 and 50.39%), non-
eosinophilic spermatozoa (72.55, 69.98, 63.31 and 67.64%), abnormal
spermatozoa (5.71, 4.98, 8.04 and 5.66%) and acrosomal damage (13.28,
13.33, 14.80 and 14.65%) were observed in cAMP, caffeine, CSP and
control respectively, at every stage of freeze preservation. It is
concluded that freezability of buffalo semen can be improved through
the addition of caffeine followed by cAMP and CSP
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Abstract:In this review, most recently developed methods for improving
reproduction performance of domesticated animals such as cattle, pigs
and chicken have been considered to be also usable for restoring some
sorts of endangered and/or extinct wild animals in the very near
future. Especially, the techniques for in vitro storage of gametes
obtained from dead animals shortly after the death, probably 24 h
following the sacrifice are also available for obtaining some of
experimental specimens. In case of the endangered animals, nobody will
be allowed to use any tissues from the living animals, therefore, the
use of skin tissues from these bodies is another possibility of
restoring the living animals. Regarding the use of skin tissues, the
most highly usable tools must be the cloning techniques for reviving
rare cells from the living body. Most possible techniques for cloning
cells is nuclear transfer from rare species to highly relative species,
and this is the case of germ cells, e.g., primordial germ cells (PGC)
of avian species. One of the possibilities is the nuclear transfer of
Crested Ibis (Nipponia nippon) to the PGC of fowls, resulting in the
PGC with transferred nucleus from the ibis. In mammalian species, the
same procedure as in the case of birds would be successful, e.g., the
removed nucleus from Giant Pandas will be transferred to the cell, such
as somatic cells or germ cells from black bears or lesser pandas,
leading to the production of transnucleared cells in the body of female
black bears. These two cases are most promising techniques for reviving
endangered animals in the world, particularly in Asian countries,
mainly in China. It is concluded that the production of cloned animals
carrying transnucleared cells from endangered animals, such as Giant
Pandas and Crested Ibis, may be reproduced gradually in the near
future. Scientists are, therefore, required to convert the paradigm
from domestic animals to wild animals, including endangered and/or
extinct animals
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Abstract:The genomic mapping of Red Jungle Fowl (Gallus gallus) from Malaysia,
Malaysian local village chickens, and broilers was carried out by
random amplified polymorphic DNA (RAPD) technigque. Two different sets
of arbitrary primers were used (Operon OPA01-20 and Genemed GM01-50).
All the genomes of the three types of chickens were amplified with
OPA01-20 primers. The genomes of the Red Jungle Fowl and local village
chickens were further amplified with GM01-50 primers. Analysis of the
results based on band sharing (BS) and the molecular size of
individually amplified DNA fragments showed that Red Jungle Fowl and
local village chickens had a similarity of 66% with Operon primers 01-
20, there was a similarity of 64% between local village chicken and
broiler, and 63% when DNA bands between Red Jungle Fowl and broiler
were compared. With GM01-50, the BS between Red Jungle Fowl and local
village chicken increased to 72%. The results showed that the local
village chicken is more closely related to Red Jungle Fowl than to
broiler. On the other hand, broiler is 1% closer in genetic distance to
local village chicken than to Red Jungle Fowl. The results also
indicated that primers like OPA-7, 8 and 9 can be used as type specific
DNA markers for these three species of chickens
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Abstract:The objective of the investigation was to study the effect of
intramuscular PGF2 alpha and GnRH on oestrus behaviour and ovarian
response in Murrah buffalo heifers. Twelve Murrah buffalo heifers at 32
months of age that had not exhibited behavioural oestrus symptom were
included in the experiment which was performed between July and
September (year not given). Four heifers were in follicular phase
(plasma estradiol 57.05 plus or minus 12.52 pg/ml), another 4 heifers
were in luteal phase (plasma progesterone 2.24 plus or minus 0.25
ng/ml) while the ovaries of the remaining 4 heifers were inactive
(estradiol 23.70 plus or minus 1.66 pg/ml and progesterone 0.32 plus or
minus 0.06 ng/ml). PGF2 alpha (25 mg, Lutalyse, administered by



intramuscular injection) and GnRH (200 micro g, Fertagyl, administered
intravenously) was administered to each heifer at intervals of 10 days.
The plasma progesterone concentration decreased within 48 h after PGF2
alpha injection; this was followed by follicular growth, oestrus and
ovulation. GnRH administration induced follicular growth, elevation of
plasma estradiol concentration with subsequent exhibition of
behavioural oestrus in 2 out of 4 heifers with inactive ovaries. The
observation reveals that Murrah buffalo heifers at 32 months of age
have developed receptors for PGF2 alpha and GnRH on ovarian and
pituitary tissue respectively and respond to the single injection of
PGF2 alpha and GnRH similarly to mature cycling animals
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Abstract:The experiment was conducted on 69 cows to identify the quantitative
variations of some economic traits of 5 genetic groups as Local x
Friesian F1, Local x Sahiwal F1l, Local (indigenous zebu type), Local x
Sindhi F1, and Local x Hariana F1l. The traits studied were age at
weaning, age at first heat, age at first conception, services per
conception, daily milk yield, lactation length, lactation yield and
postpartum heat period. The records on milking and reproduction
performances of cows and heifers were obtained from farm register and
by interviewing the farmers. The lowest age at weaning, age at first
heat and age at first conception were 5.37 plus or minus 0.24, 27.17
plus or minus 1.72 and 27.83 plus or minus 1.82 months respectively in
Local x Hariana Fl. Services per conception were lowest in Local x
Sahiwal F1 (1.08 plus or minus 0.18) although not significantly
affected by farms, genetic groups and farm x genetic groups
interaction. Average daily milk yield was highest in Local x Friesian
F1 (5.81 plus or minus 0.40 kg). Lactation duration and lactation yield
were highest in Local x Sahiwal F1 (299.38 x 9.74 days and 1863.00 plus
or minus 141.00 kg respectively). Average postpartum heat period was
lowest in Local x Sindhi F1 (3.19 plus or minus 0.38 months). Least
squares ANOVA showed that farm had effect (P<0.001) on age at weaning,
age at first heat, age at first conception and postpartum heat period.
There was insignificant effect of farm on services per conception,
daily milk yield, lactation duration and lactation yield, whereas
genetic groups had a significant effect for all the traits under review
except services per conception. Farm x genetic groups interaction was



insignificant for all of the traits under consideration except age at
weaning
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Abstract:We examined expression patterns of imc-415 gene in mammary gland and in
HC11l mammary epithelial cells in culture. mRNA levels of imc-415 gene
were higher at pregnancy and involution stages of mouse mammary gland
compared with lactation period. Expression of imc-415 gene was induced
with serum starvation or treatment with Fas monoclonal antibody in HC11
mammary epithelial cells in culture
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Abstract:A study was conducted to determine the ileal digestibility (ID) of
amino acids and feeding values of spray dried plasma protein (SDPP) and
spray dried porcine intestine hydrolysate (SDPI) in early-weaned pigs.
Twelve pigs aged 18 days old (Landrace x Yorkshire x Duroc; 5.83 plus
or minus 0.51 kg BW) were cannulated in the terminal ileum for
determination of ID of amino acids. Ninety pigs (6.28 plus or minus
0.1 kg, 18 days old) were also employed for a feeding trial during
phase I period. Treatments were: (1) 6% SDPP, (2) 6% SDPI and (3) 3%
SDPP+3% SDPI. The apparent and true ID values of the essential amino
acids except leucine, methionine and valine were lower (P<0.01) in SDPI
than in SDPP. The average apparent ID of essential amino acids in SDPP
and SDPI were 75.63 and 71.30%, and the average true ID of essential
amino acids 84.83 and 80.51%, respectively. The ADG and feed conversion
ratio in piglets fed the 6% SDPP diet were better (P<0.01l) than in
those fed the 6% SDPI diet. When 3% of SDPP was replaced by SDPI,
however, the growth rate and efficiency of pigs were comparable to
those in pigs fed 6% SDPP. In conclusion, SDPP can be partially
replaced by SDPI without any detrimental effect on growth performance
in early-weaned pigs
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Abstract:In vitro plant regeneration from callus induced from embryos of mature
seeds of 4 Australian varieties (Amaroo, Millin, Pelde and Langi) of
rice was studied. Observations of callus induction on Murashige and
Skoog (MS) and N6 media indicated that MS medium supplemented with 0.5-
2.0 mg/L of 2,4-D is suitable for callus formation from the varieties
tested. Comparison of shoot initiation on medium containing BAP
[benzyladenine], BAP + NAA, and thidiazuron (TDZ) + NAA indicated that
these varieties prefer BAP + NAA or TDZ + NAA in the shoot initiation
medium. Partial desiccation, resulting in up to 20% loss of fresh
weight of callus, significantly increased the regeneration frequency of
the 4 rice varieties tested. The varieties showed varied response to
number of shoots produced per callus. Regenerated shoots were rooted on
plant growth regulator free medium. The plants regenerated were



phenotypically normal and fertile. Our study showed that callus derived
from mature embryos of these rice varieties are amenable to multiple
shoot formation, and could be used for genetic transformation studies
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Abstract:Two genetic linkage maps of mung bean (Vigna radiata) derived from the
cross BerkenxACC 41 are reported. The F2 map constructed from 67
individuals consisted of 110 markers (52 RFLP and 56 RAPD) that grouped
into 12 linkage groups. The linked markers spanned a total map distance
of 758.3 cM. A recombinant inbred (RI) population derived from the 67
F2 individuals was used for the generation of an additional linkage
map. The RI map, composed entirely of RAPD markers, consisted of 115
markers in 12 linkage groups. The linked markers spanned a total map
distance of 691.7 cM. Using a framework set of RFLP markers, the F2 map
was compared with another F2 mung bean map constructed in Minnesota. In
general, the order of these markers was consistent between maps.
Segregation distortion was observed for some markers. 14.5% (16/110)
of mapped F2 markers and 24% (28/115) of mapped RI markers segregated
with distorted ratios. Segregation distortion occurred in each
successive generation after the F2. The regions of distortion
identified in the Australian maps did not coincide with regions of the
Minnesota map
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Abstract:The occurrence of the Leul27/Vall27 variants of the bovine growth
hormone (bGH) gene and their effect on milk production traits was
investigated in Australian Holstein-Friesian cattle. 384 animals, from
4 herds belonging to the University of Sydney at Camden (New South
Wales, Australia) were genotyped for the Leul27/Vall27 variants, with
RFLP methodology, using PCR and Alul digestion of PCR products (Alul-
RFLP) . Alleles Leul27 and Vall27 occurred with frequencies of 82% and
18% respectively. The quantitative effect of this polymorphic site on
milk-production traits was estimated from lactation data recorded
between 1986 and 1996 and test-day data. Results from the 2 data sets
consistently showed that the Leul27 allele is associated with higher
yield of milk, fat and protein and is dominant to Vall27. The average
effects of the gene substitution are 95 litres for milk yield, 7 kg for
fat yield, and 3 kg for protein yield per lactation. This locus may be
directly responsible for quantitative variation or it may be a marker
for a closely linked quantitative trait locus (QTL) for milk-production
traits in Australian dairy cattle. In either case, it will be useful as
an aid to selection for improvement of milk production traits. As the
Leul27 allele is dominant, selection of AI sires homozygous for the
Leul27 allele (Leul27/Leul27) will result in maximum benefit without
the need for genotyping cows
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Abstract:Stagonospora nodorum [Phaeosphaeria nodorum] isolates were collected
from the Western Australian grain-belt during 1993. These isolates and
a subset of isolates taken from a single location were used to assay
the level of variation within the pathogen population. The isolates
were compared using anonymous nuclear DNA markers. Three low copy-
number and a single high copy-number RFLP probe were used to generate



polymorphisms. The collection exhibited a high genotypic diversity for
the high copy-number probe, a result consistent with the high level of
sexual reproduction previously found in the fungal population. The high
level of genotypic diversity was consistent with previous international
studies. There was no evidence of differentiation between the total
collection of isolates and the subset of isolates taken from the single
location. Further work needs to be undertaken to determine if the
aggressiveness of the pathogen is influenced by the host genotype
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Abstract:The effect of sulfur (S) fertilizer application on oil accumulation,
acetyl-CoA concentration, and activity of acetyl-CoA carboxylase (EC
6.4.1.2) was determined in the developing seeds of rapeseed (Brassica
campestris cv. Pusa Gold) grown in the field with and without S. The
period between 14 and 35 days after flowering (DAF) was identified as
the active period of o0il accumulation in the developing seeds of
rapeseed. The accumulation of o0il was preceded by a marked rise in
acetyl-CoA carboxylase activity and acetyl-CoA concentration, which
declined rapidly when o0il accumulation reached a plateau. Starch and
soluble sugar content decreased, while protein content increased during
the period of active o0il accumulation in the developing seeds (i.e.
14-35 DAF). Sulfur application significantly (P<0.05) enhanced the oil
accumulation in the developing seeds at all the growth stages except at
7 DAF. The increase in the o0il content was 13.0-52.0% with S
application compared with the control treatment. Sulfur also increased
acetyl-CoA concentration, acetyl-CoA carboxylase activity, and soluble
protein, sugar, and starch content in the developing seeds. It is
suggested that the increase in the o0il content with S fertilizer
application may be associated with increases in acetyl-CoA carboxylase
activity through the enhancement of acetyl-CoA concentration. Further,
the increased sugar content due to S application provided enough carbon
sources for oil biosynthesis
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Abstract:A system of micropropagation has been developed for Epacris impressa
(pink heath), floral emblem of Victoria, Australia. Only explants from
glasshouse-grown plants treated with 1.2 g L-1 mancozeb were
established successfully in vitro. Shoot material was very sensitive to
surface-sterilization, with 0.5% NaOCl for 5 min being optimal.
Multiple shooting was induced optimally on Woody Plant Medium (WPM)
with 12-25 micro M of the cytokinin 2iP [isopentenyladenine]. Inclusion
of the auxin IBA induced callus and reduced shooting. Rooting in vitro
was greatest (up to 40%) with half-strength WPM and 16 micro M IBA.
Clones from individual plants varied in multiple shooting response to
2iP (0-49 micro M) and root induction response to auxins (IBA and NAA,
0-43 micro M). These results suggest that explant materials are the
main determinant of success in in vitro propagation and that they
require individual optimization of treatments to maximize shoot and
root formation
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59. Title:Efficient organogenesis of an Australian passionfruit hybrid
(Passiflora edulis x Passiflora edulis var. flavicarpa) suitable for
gene delivery

View Article: Australian Journal of Botany. 2000. 48 (5). 673-680

CD Volume:324

Print Article: Pages: 673-680

Author(s) :Hall R M Drew R A Higgins C M Dietzgen R G



Author Affiliation:Queensland Agricultural Biotechnology Centre, Department of
Primary Industries, Gehrmann Laboratories, University of Queensland, St
Lucia, Qld 4072, Australia

Language:English

Abstract:An efficient regeneration protocol based on organogenesis from
cotyledon explants and suitable for gene delivery has been developed
for an Australian passionfruit hybrid. Multiple shoots were regenerated
from 30-day-old cotyledon explants on Murashige and Skoog (MS) medium
containing benzyladenine (BAP) and coconut water. Media pulsing
experiments were conducted to investigate the effect on organogenesis
of exposure time of the explants to MS containing 10 micro M BAP and
10% (v/v) coconut water, i.e. passionfruit regeneration medium (PRM).
Continuous exposure of these explants to PRM maximized the number of
shoots produced to 12.1 per explant. However, periods on hormone-free
medium improved the appearance of the shoots and increased the number
of explants with shoots from 75 to 84.6%. Further, shoots exposed for 7
days to half-strength MS supplemented with 10 micro M NAA produced
twice as many plantlets than those on half-strength MS alone.
Transient GUS histochemical assays indicated delivery of the uidA gene
via Agrobacterium tumefaciens
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60. Title:Shoot mineral composition and yield of wheat genotypes grown on a
sodic and a non-sodic soil
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Abstract:A collection of wheat lines including 49 overseas and 35 Australian
lines, plus Triticum durum cv. Yallaroi, was grown in a 3-replicate
randomised block design experiment at 2 sites (Two Wells and Roseworthy
Campus, South Australia) during the 1994 growing season (June-December
1994) . The aim of this investigation was to determine if elemental
nutrients could be implicated in response to soil sodicity tolerance of
wheat. Large grain yield differences and mineral concentrations were
evident among different varieties including those from Australia.
Several mineral concentrations in shoot, including manganese,
potassium, sodium, phosphorus, boron, zinc and copper, taken up by
these plants were correlated significantly with grain yield. The
detrimental effects of sodium and boron concentrations on grain yields
were less for local varieties than the overseas lines, because of lower



average shoot concentrations and lower coefficients of variation
associated with the Australian varieties. The grain yield reduction at
a sodic site appeared to be due to both soil physical changes and
nutritional changes, with the combined effects of nutrient deficiencies
and toxicities accounting for 23% of the variation. Except for the
large differences of boron and sodium concentrations, there appeared to
be a similar magnitude of variability between the overseas wheat
collection and the Australian wheats. The present study confirmed that
the tetraploid and hexaploid wheats differ in sodium concentration or
potassium: sodium ratio, in addition to other nutrient changes
including potassium, manganese, magnesium and copper. However, sodium
concentration (or potassium: sodium ratio) and boron were not
sufficient enough to explain the variability in grain yield of all the
Australian wheats studied, suggesting that other factors detrimental to
wheat production in sodic soils need to be identified

Descriptors:genotypes. wheat. yields. boron. copper. deficiency. magnesium.
manganese. nutrient-deficiencies. nutrients. phosphorus. potassium.
sodic-soils. soil. wvarieties. cultivars. yield-losses. zinc. mineral-
uptake. mineral-nutrition. cereals

Geographic Locator:Australia. South-Australia

Organism Descriptors:Triticum. Triticum-durum. Triticum-aestivum

Supplemental Descriptors:Poaceae. Cyperales. monocotyledons. angiosperms.
Spermatophyta. plants. Triticum. Australasia. Oceania. Developed-
Countries. Commonwealth-of-Nations. OECD-Countries. Australia

Subject Codes:FF020. FF005. FFO061

Supplementary Info:34 ref

ISSN:0816-1089

Year:2000

Journal Title:Australian Journal of Experimental Agriculture

Copyright:Copyright CAB International

61. Title:Response of lentil to Rhizobium leguminosarum bv. viciae strains at
different levels of nitrogen and phosphorus
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Abstract:In a field experiment at Faisalabad, Pakistan, on a soil deficient in N
and available P that had a very low indigenous population of lentil
(Lens culinaris) rhizobia, lentils were seed inoculated with 1 exotic
and 3 local strains of R. leguminosarum bv. viciae and given 0:0,

20:20,
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62. Title:Whole-plant growth and N allocation in transgenic rice plants with
decreased content of ribulose-1,5-bisphosphate carboxylase under
different CO2 partial pressures
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Abstract:Growth of transgenic rice (Oryza sativa) with an antisense gene to the
small subunit of Rubisco was analysed under 36 and 100 Pa CO2 during a
14-h photoperiod (1000 micro mol gquanta m-2 s-1). Two lines of the
antisense plants were used; one with 65% wild-type Rubisco and the
other with 40% wild-type Rubisco. The plants were grown hydroponically
for 70 d. The final biomass of the antisense plants grown in 36 Pa CO2
was much smaller than that of the wild-type plant. However, several
compensation phenomena were found in the antisense plants. Increased
biomass allocation to leaf blades and preferential N investment in leaf
blades were observed. Leaf senescence was also delayed. Elevated CO2
levels up to 100 Pa caused the antisense plants to achieve a size
similar to that of the wild-type plant. However, although the antisense
plant with 65% wild-type Rubisco was selected as a plant with optimal
Rubisco content for CO2-saturated photosynthesis, its final biomass was
not greater than that of the wildtype plant. This may have been caused
by a relatively strong Rubisco-antisense effect during the early stage
of growth (21-42 d). N-use efficiency for growth after d 42 was
greater in the selected antisense plant. Thus, improvement of N-use
efficiency at the level of a single leaf did not necessarily lead to
greater production of biomass at the whole-plant level
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63. Title:Sucrose phosphate synthase and sucrose synthase activity during
maturation of internodal tissue in sugarcane
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Abstract:In sugarcane cv. N19, the sucrose accumulation rate sharply increased
between internodes 3 and 11. In the older internodes, sucrose-phosphate



synthase (SPS, EC 2.4.1.14) activity was at least 3 times higher than
the soluble sucrose synthase (SuSy, EC 2.4.1.13) activity. A highly
significant positive correlation was found between SPS activity and
sucrose content. In contrast, no significant correlation was observed
between SuSy and sucrose content. When radio-labelled glucose was fed
to internodes with a high sucrose accumulation rate, label was equally
distributed in the hexose moieties of sucrose. This clearly indicates
that SPS is the major sucrose synthesis activity in the culm of
sugarcane. Different kinetic forms of SPS apparently exist in the
internodal tissue at different stages of development
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64. Title:Variation in puroindoline polypeptides in Australian wheat cultivars
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Abstract:The sequence of the puroindoline-b gene from 15 Australian wheat
cultivars was determined. Sequence variation was observed in the
WPTKWWKGGCE motif of the deduced puroindoline-b protein sequence.
Previously, it has been suggested that this sequence is crucial in
determining grain hardness. In this study, no correlation was found
between the variation in this sequence and the hardness or softness of
the cultivar. The amounts of puroindoline-a and puroindoline-b protein
in a selection of hard and soft Australian wheat cultivars were also
determined using ELISA techniques. Both soft and hard cultivars had
variable amounts of puroindoline-a and puroindoline-b. In particular,
it is notable that the hard cultivars Cook and Diaz contained high
amounts of puroindoline-a and puroindoline-b and also contained the
puroindoline-b sequence previously reported to be associated with grain
softness. These results suggest that if the puroindoline proteins are
involved in determining grain softness or hardness they do so as part
of a multi-component mechanism
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Abstract:The hydrolytic activity of soluble acid invertase [ beta -
fructofuranosidase] (SAI) is strongly correlated to sucrose
accumulation in sugarcane (Saccharum spp.). Plants exhibiting SAI
activity above a low threshold level do not accumulate high
concentrations of sucrose. The present work investigates the basis for
the difference in SAI activity observed between high- and low-sucrose-
accumulating sugarcane lines. SAI-encoding cDNAs were isolated from two
high- and one low-sucrose lines. All of these cDNAs were highly
similar, with deduced proteins at least 98% identical. Expression of
SAI in the stem of sugarcane was developmentally regulated, with
relatively larger pools of SAI protein and mRNA in the apex and young
internodes, which declined rapidly in the maturing internodes where
sucrose accumulation occurs. This developmental pattern, while
qualitatively similar, was quantitatively quite different between low-
and high-sucrose lines. SAI protein and mRNA pools started
substantially higher, declined later, and stabilized at a significantly
higher level in a low-sucrose line than in a high-sucrose line. These
data indicate that differences in SAI activity between high- and low-
sucrose sugarcane lines are due, at least in part, to differences in
the level of expression of essentially identical SAI genes
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Abstract:Agrobacterium-mediated transformation of Australian elite rice
cultivars, Jarrah and Amaroo, was performed using binary vectors with
improved promoters and selectable markers. Calli derived from mature
embryos were used as target tissues. The binary vectors contained hph
(encoding hygromycin resistance) or bar (encoding herbicide resistance)
as the selectable marker gene and uidA (gus) or sgfpS65T as the
reporter gene driven by different promoters. Use of Agrobacterium
strain AGLl carrying derivatives of an improved binary vector pWBVecS8,
wherein the CaMV35S driven hph gene is interrupted by the castor bean
catalase 1 intron, produced a 4-fold higher number of independent
transgenic lines compared to that produced with the use of strain
EHA101 carrying the binary vector pIGl21-Hm wherein the CaMV35S driven
hph is intronless. The Ubiquitin promoter produced 30-fold higher beta
-glucuronidase (GUS) activity (derivatives of binary vector pWBVec8) in
transgenic plants than the CaMV35S promoter (pIGl21-Hm). The two
modified SCSV promoters produced GUS activity comparable to that
produced by the Ubiquitin promoter. Progeny analysis (R1l) for
hygromycin resistance and GUS activity with selected lines showed both
Mendelian and non-Mendelian segregation. Lines showing very high levels
of GUS activity in TO showed a reduced level of GUS activity in their
Tl progeny, while lines with moderate levels of GUS activity showed
increased levels in Tl progeny. Stable heritable green fluorescent
protein (GFP) expression was also observed in few transgenic plants
produced with the binary vector pT0134 which had the CaMV35S promoter-
driven selectable marker gene bar and a modified CaMV35S promoter-
driven reporter gene sgfpS65T
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67. Title:Xanthophyll cycle, light energy dissipation and electron transport in
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Abstract:The effects of reduced CO2 assimilation capacity on the leaf pigment
composition and the dissipation of light energy were studied using
transgenic tobacco (Nicotiana tabacum cv. W38). Two plant types were
used: anti-SSu plants with reduced amounts of Rubisco and anti-GAPDH
plants with reduced activity of chloroplast glyceraldehyde 3-phosphate
dehydrogenase. A moderate reduction in the photosynthetic capacity



increased the de-epoxidation state of the xanthophyll-cycle pigments.
In contrast, there was no large effect on the leaf pigment composition
and the ratio of the xanthophyll cycle pigments to chlorophyll, and
total carotenoids increased only in the most severe transgenic plants.
The light induction of photosynthesis, fluorescence quenching and de-
epoxidation of the xanthophyll cycle pigments were also followed in
wild-type and anti-SSu plants. Anti-SSu plants maintained high
nonphotochemical quenching and increased xanthophyll de-epoxidation in
the light but the reduction state of QA remained high. For both wild-
type and anti-SSu plants, the electron transport rate estimated from
chlorophyll a fluorescence appeared to be much higher than that
required to support the observed rate of CO2 assimilation and
photorespiration during the early phase of photosynthetic induction.
However, the two estimates converged with the onset of steady-state

photosynthesis
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Abstract:Two types of mRNAs are transcribed from the C4-type pyruvate,
orthophosphate dikinase gene (Pdk) with different sizes, which encode
chloroplastic and cytoplasmic forms of the enzyme. The two transcripts
are produced by two independent promoters and this unusual dual
promoter system is also found in the C4-1like Pdk gene of the C3 plant,
rice. In order to elucidate the expression pattern of the cytoplasmic
transcript from the maize C4-type and rice C4-like Pdk genes, we have
produced chimaeric constructs with the beta -glucuronidase (GUS)
reporter gene under the control of the cytoplasmic promoters and
introduced the constructs into rice. Both cytoplasmic promoters
directed GUS expression in non-photosynthetic organs, such as endosperm
and roots, in transgenic rice plants, while expression was low in
photosynthetic organs. These results indicate that the organ-specific
localization of the cytoplasmic enzyme is similar in C3 and C4 plants.
The results also suggest the possibility that the cytoplasmic enzyme
has a similar function(s) in non-photosynthetic organs both in C3 and
C4 plants
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Abstract:We have cloned and characterized a cDNA (PrLeg) coding for a
methionine-rich storage protein, which is reported for the first time
in P. frutescens var. Japonica seeds, homologous to the 11S legumin-
like storage proteins. The most significant feature of the Prleg
precursor protein is that it has the highest content of methionine
residues among the 11S legumin-like storage proteins examined so far.
Another feature is that the deduced amino acid sequences of the Prleg
protein are phylogenetically close to the sequence groups derived from
evolutionally ancient states of the 11S legumin-like storage proteins.
In contrast, with the exception of sesame, relatively low phylogenetic
relationships were determined between the PrlLeg sequence group and
those derived from plants such as soyabean, pea, broad bean, rape,
pumpkin, rice, coffee and citrus. Southern blot analysis suggested that
there may be several copy numbers of the Prleg genes, and their seed-
specific expression patterns at the transcriptional level were
confirmed by northern hybridization analysis
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Abstract:Following the finding that viral movement proteins (MPs) can exert an
effect on sugar metabolism and resource allocation at sites distant
from their expression, we suggested that the MPs interfere with an
element (s) involved in the plant's endogenous long-distance signal
network. To provide experimental support for this hypothesis, several
unique procedures were employed to identify interactions between viral
MPs and phloem sap proteins (PSPs) collected from cut petioles of
squash (Cucurbita pepo subsp. pepo cv. B26) and melon (Cucumis melo cv.
Hales Best Jumbo) plants. Far-western experiments with blotted PSPs,
using both bacteria-overexpressed and in vitro-translated cucumber
mosaic virus (CMV)- and tobacco mosaic virus (TMV)-MPs, revealed that
the 2 virally encoded proteins react specifically with more than 1 PSP.
Moreover, isolation of the naturally folded phloem protein in an
affinity column containing a TMV-MP-maltose-binding protein indicated,
once again, an interaction between the viral protein and similar PSPs.
Two melon PSPs with molecular masses of 8 and 23 kDa were found to
specifically interact with both the CMV- and TMV-MPs. The possible
effects of this interaction in terms of altering the process of phloem
transport and resource allocation are discussed
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Abstract:A rabbit antiserum against an 18 to 27 kDa native protein fraction (F3)
from Eimeria acervulina merozoites identified a ¢DNA (3-1E) containing
a 1086-bp insertion with an open reading frame of 170 amino acids
(predicted molecular weight, 18 523; GenBank accession number
AF113613). The recombinant 3-1E cDNA expressed in Escherichia coli
produced a 60 kDa fusion protein and a 23 kDa protein after factor Xa
treatment of the fusion protein. Both proteins were reactive with the
F3 antiserum by Western blot analysis. A rabbit antiserum against a
synthetic peptide deduced from the amino acid sequence of the 3-1E cDNA
reacted with a 27-kDa recombinant 3-1E protein expressed in Sf9 insect
cells and a 20-kDa native protein expressed by E. acervulina
sporozoites and Eimeria tenella sporozoites and merozoites. By



immunofluorescence staining, a monoclonal antibody produced against the
recombinant 3-1E protein reacted with sporozoites and merozoites of E.
acervulina, E. tenella, and Eimeria maxima. Spleen lymphocytes from E.
acervulina-immune chickens showed antigen-specific proliferation and
interferon (IFN)- gamma production upon stimulation with the
recombinant 3-1E protein, indicating that the protein activates cell-
mediated immunity during coccidiosis. Immunization of fowls with
either the E. coli- or Sf9-expressed recombinant 3-1E protein with
adjuvant, or direct injection of the 3-1E cDNA, induced protective
immunity against live E. acervulina. Simultaneous injection of the
recombinant 3-1E protein, or the 3-1E c¢DNA, with c¢cDNAs encoding fowl
IFN- gamma or interleukin (IL)-2/15 further enhanced protective
immunity. These results indicate that the recombinant E. acervulina 3-
1E cDNA or its polypeptide product may prove useful as vaccines against
avian coccidiosis
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Abstract:Cassava (Manihot esculenta Crantz) pulp is the solid waste produced as
a consequence of starch production. This pulp contains a high starch
content (50-60% dry basis), causing an environmental problem with
disposal. In order to recover this starch, physical or biological
treatment of the material must be employed. Pulp was treated either by
sonication or incubation with a multi-enzyme mixture of cellulase and
pectinase. Both methods were found to improve efficiency of starch
extraction by disrupting the complex structure of polysaccharides
associated with and entrapping starch granules. In the enzymatic
treatment, the content of cellulase and pectinase for high efficiency
of starch extraction determined as the yield of liberated starch was
investigated using Response Surface Methodology. Use of either
cellulase or pectinase alone failed to effectively improve starch
extraction. Cellulase concentration seemed to have a greater effect on
efficiency of starch yield than pectinase concentration. Treatment of
pulp with 15 Novo cellulase units (NCU) of cellulase and 122.5
polygalacturonase (PG) units of pectinase per g dry pulp for 60 min
resulted in 40% starch recovery. Quality characteristics of the
liberated starch, including paste viscosity (measured by Rapid Visco
Analysis) and thermal properties (measured by Differential Scanning



Calorimetry) were comparable to a primary starch obtained by root
extraction. Susceptibility of the liberated starch to alpha- amylase
was inferior to that of a primary starch. Cellulase and pectinase,
however, increased alpha-amylase susceptibility of the starch remaining
in the pulp

Descriptors:biomass utilization; pulp waste processing; solid waste; starch

production; waste disposal. Waste Management (Sanitation). alpha-
amylase; cellulase; pectinase; polygalacturonase; polysaccharides;
starch

Organism Descriptors:Manihot esculenta [cassava] (Euphorbiaceae)

Supplemental Descriptors:Euphorbiaceae: Dicotyledones, Angiospermae,
Spermatophyta, Plantae. Angiosperms; Dicots; Plants; Spermatophytes;
Vascular Plants

Subject Codes:Waste Management (Sanitation)

ISSN:0960-8524

Year:2000

Journal Title:Bioresource Technology

Copyright:Biological Abstracts Inc. (BIOSIS) All Rights Reserved

73. Title:Nutrient digestibility and intestinal enzyme activity of Clarias
batrachus (Linn.) Jjuveniles fed on dried fish and chicken viscera
incorporated diets

View Article: Bioresource Technology. 71 (2). Jan., 2000. 97-101

CD Volume:326

Print Article: Pages: 97-101

Author(s):Giri S S Sahoo S K Sahu A K Mukhopadhyay P K

Author Affiliation:Central Institute of Freshwater Aquaculture, Bhubaneswar,
Orissa, 751002

Language:English

Language of Summary:English (EN)

Abstract:A feeding trial was conducted for 56 days to study the effect of
replacement of fish meal by dried fish and chicken viscera, and a
combination of o0il cakes, in the diet of Clarias batrachus juveniles.
The nutritional values of these by-products were studied through a
digestibility experiment. No significant difference in nutrient
digestibility was observed in different diets. Even 19.59% lipid in the
diet of catfish did not affect the nutrient digestibility. Both
amylolytic and proteolytic enzymes in the intestine of juveniles were
studied. A decreased protease activity due to replacement of animal
protein by plant protein and a decreased (P < 0.01) aspartate
aminotransferase (ASAT) activity could be observed after inclusion of
22% of dried fish viscera in the diet of the catfish. Though body lipid
content increased in fish fed a high level of lipid, fat-free body
composition did not vary among the fish fed on different diets
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Abstract:Granular activated carbons (GACs) were produced from sugarcane bagasse
combined with one of two binders (corn syrup, coal tar) by physical
activation and from pecan shells by physical and chemical activation.
GACs were evaluated for their physical (hardness, bulk density),
chemical (ash, pH), surface (surface area, pore size distribution,
surface chemistry), and adsorption properties (molasses color removal,
sugar decolorization) and compared with two commercial reference
carbons. Results showed that larger surface area, a well-developed
macro- and mesoporosity, and a minimal surface charge were desirable in
GACs designed for sugar decolorization. Steam activation of pecan
shells carbon was the only by-product-activation combination that
produced GAC with all the above three desirable characteristics of a
good sugar decolorizer. Chemical activation of pecan shells yielded
GACs with high surface area and adequate pore size distribution but
with large surface charge. In contrast, sugarcane bagasse-based GACs
exhibited low surface areas and unsatisfactory physical/chemical
properties
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Abstract:Representative samples of soft, low density, group 1 (rice straw, rice
hulls, sugarcane bagasse) and hard, high density, group 2 agricultural
by-products (pecan shells) were converted into granular activated
carbons (GACs). GACs were produced from group 1 and 2 materials by
physical activation or from group 2 materials by chemical activation.
Carbons were evaluated for their physical (hardness, bulk density),
chemical (ash, conductivity, pH), surface (total surface area), and
adsorption properties (molasses color removal, sugar decolorization)
and compared with two commercial reference carbons. The results show



that the type of by-product, binder, and activation method determine
the properties of GACs. Regardless of the binder, sugarcane bagasse
showed a better potential than rice straw or rice hulls as precursor of
GACs with the desirable properties of a sugar decolorizing carbon.
Pecan shells produced GACs that were closest to the reference carbons
in terms of all the properties investigated
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Abstract:Spent casings (SC) are a coproduct of the frankfurter/sausage
processing industries: traditional disposal methods (landfills and land
application) are becoming costly or limited. Reusing SC as food for
animals could provide a disposal alternative. The objective was to
determine if ruminal bacteria or commercial cellulases could degrade
SC. The cellulases of ruminal bacteria were unable to degrade SC. One
cellulase (C3) was very effective in degrading cellulosic substrates;
it degraded SC approximately 95% by 6 h and 98% by 12 h into glucose,
but the glucose concentration was low (about 2.5 mM). Activity of C3
was greatest at a pH of 4.0 and a temperature of 56-60degreeC; particle
size and pigmentation of SC did not affect degradation. Spent casings
could be reused as animal feed, but a bioprocessing approach is needed
to increase glucose concentration and remove water before this would be

feasible
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Abstract:Heavy metal removal using alkali-treated straw (ATS) and insoluble
straw xanthate (ISX) is reported. Insoluble straw xanthate consisting
of 4.1% total sulfur is also applied for the removal of various metal
ions simultaneously. Potentiometric data of alkali- treated straw and
xanthated straw indicated polyfunctionality of these materials. Diffuse
Reflectance IR (DRIFT) spectra of ISX exhibited peaks characteristic of
xanthate groups on straw. Removal of Cr3+ from aqueous solutions using
ATS and ISX followed the Langmuir adsorption model and both the
materials have shown significant chromium removal efficiencies (>80%).
In the case of chromate and dichromate, pore adsorption preceded the
surface adsorption. Detailed spectroscopic (DRIFT & EPR) and sodium
release studies conducted using ISX suggest that Cr3+ is removed
through the adsorption-exchange mechanism involving alkoxide or
xanthate groups. Xanthate groups bind Cr3+ aqua complex through
unidentate monosulfur chelation
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Abstract:The aim of this work was to study the performance of anaerobic fixed-
film reactors with non-random support, for poultry slaughterhouse
wastewater pre-treatment, including the influence of operating
conditions. The work was carried out with two labscale reactors, one
upflow and the other downflow, both equipped with vertical corrugated
PVC tubes as support and a recirculation circuit. Both reactors were
operated at 35degreeC. COD removal efficiencies ranging from 85% to 95%
were achieved for organic loading rates of 8 kg COD m-3 d-1, while the
highest organic loading rates (35 kg COD m-3 d-1) led to efficiencies
of 55-75%. The reactors did not show destabilization after 12 h shock
loads of 50 kg COD m-3 d-1. Reactor stability was easily achieved under
intermittent operation, with weekend breaks, after which the reactors
rapidly returned to their optimal performance. The influences of the
hydraulic retention time, temperature, the recirculation ratio and flow
direction were alsostudied
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Abstract:In this study, the influence of media-packing ratio on the performances
of anaerobic hybrid reactors (AHRs) at low, medium and high organic
loading rates was evaluated by conducting COD profile, granulation and
tracer studies. Four laboratory upflow anaerobic hybrid reactors, each
with a total unpacked volume of 7.85 1, with varying packing depths,
were operated at organic loading rates from 1 to 24 g COD/1 d. The
media-packing ratios were 75%, 60%, 40% and 20% of the total reactor
height in the AHRs. Three types of soluble COD profiles along the
reactor height were observed when the organic loading rate was
gradually increased. When operated at 1 and 2 g COD/1 d the COD
profiles along the reactor height from bottom to top showed a plug-flow
regime. From 4 to 12 g COD/1 d the COD profiles were distorted in the
reactors with 20%, 40% and 60% packing, while at 16 g COD/1 d and above
the COD profile indicated homogeneity in each reactor, suggesting a
perfectly-mixed regime. The distortedCOD profiles were considered to
be caused by the non- ideal flow pattern prevalent in the reactors. The
dead-space volume and the bypass flowrate due to short-circuiting were
determined using the Cholette and Cloutier model. A 'distortion index'
(DI), which was calculated from the ratio of the average COD value of
the sludge bed over the average COD value of the reactor, was used to
describe distortion of the COD profile. The distortion index correlated
well with the short-circuiting fraction
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Abstract:The purposes of this study were to evaluate the potential production of
nitrous oxide (N20), which is known as a greenhouse gas, to identify
the reaction responsible for it and to examine the effects of oxygen
and moisture content on nitrification, denitrification and N20
production. Applying a tracer method using a 15N-isotope into an oxygen
controllable reactor with artificial refuse proved that biological
denitrification was a main source of released N20 even when the oxygen
of the bulk atmosphere was as high as 15%. Calculating the mass balance
for nitrogenous compounds showed that only denitrification occurred as
the sole microbial process when the bulk oxygen was 0-5%. With
increasing oxygen above 5% nitrification also began to occur
simultaneously with denitrification. As the bulk space of the refuse
became aerobic, the total amount of N2 produced from denitrification
decreased but the proportion of N20 in the (N2 + N20) increased.
Denitrification was the main source ofreleased N20 when the moisture
content was between 40-60% and oxygen 10%. The amounts of
nitrification, denitrification and N2 production increased as the
moisture content increased
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Abstract:The effect of organic solvents on the chlorination activity of
chloroperoxidase (CPO) was identified for use in biotransformations
with CPO. CPO was found to chlorinate monochlorodimedon (MCD) in the
presence of organic solvents with log P values less than 0. The
relative rates of chlorination with chloride ion in the presence of
H202, buffer and 2.5-20% of either dimethyl sulfoxide, N,N-dimethyl
formamide, methanol or acetonitrile, were in the range of 10-58% of
that in buffer (pH 2.8) at the same reactant concentrations. The
presence of such organic solvents was found to alter CPO catalysis by
altering the protein conformation and the local environment at the
active site. CPO did not display chlorination activity in the presence
of organic solvents which had log P values greater than 0
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Abstract:In this paper, published and unpublished information on excretion by
dairy cattle, beef cattle and sheep is reviewed. A number of factors
are known to affect both the amount and N content of livestock excreta,
most notably animal liveweight, diet and water intake and, for adults,
whether in lactation or not. Relationships between liveweight and the
volume and N output of excreta have been used to derive estimates for
'standard' outputs for a range of adult and young stock; in the case of
breeding stock, allowing for the lactation period. An alternative
approach for estimating N excretion, via nitrogen balance calculations,
was undertaken for a number of livestock categories and provides some
validation of the standards, increasing confidence in their
application. These standards are now incorporated into the guidelines
already in place for Nitrate Vulnerable Zones in England and Wales and
in the recently revised Code of Good Agricultural Practice for the
Protection of Water
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Abstract:In this paper, published and some unpublished information on excretion
by pigs and poultry is reviewed. Well established relationships between
feed and water intake and faecal and urinary output in fattening pigs
have been adapted, using modern growth curves and typical commercial
feeding practice, to make estimates of excretal output for a range of
growing and finishing pigs and, also, breeding sows. Nitrogen (N)
outputs were then estimated from typical excretal N content. For
poultry, estimates were based on empirical data available from a range
of production related studies and, for broilers and turkeys, a
metabolic model relating litter output to liveweight, feed inputs and
feed conversion. An alternative approach of estimating N excretion, via
N balance calculations, was undertaken for fattening pigs and sows and
for the major poultry categories, and provides some validation of the
estimated standards, increasing confidence in their application. These
standards are now incorporated into the guidelines already in place for
Nitrate Vulnerable Zones in England and Wales and in the recently
revised Water Code

Descriptors:bioresource technology; biotechnology; feed conversion; land
spreading requirements; manure; water pollution. Pollution Assessment
Control and Management; Waste Management (Sanitation). nitrate:
leaching; nitrogen: excretion, losses

Geographic Locator:UK (Europe, Palearctic region)

Organism Descriptors:pig (Suidae); poultry (Aves). feces: digestive system;
urine: excretory system

Supplemental Descriptors:Aves: Vertebrata, Chordata, Animalia; Suidae:
Artiodactyla, Mammalia, Vertebrata, Chordata, Animalia. Animals;
Artiodactyls; Birds; Chordates; Mammals; Nonhuman Mammals; Nonhuman
Vertebrates; Vertebrates

Subject Codes:Pollution Assessment Control and Management; Waste Management
(Sanitation)

ISSN:0960-8524

Year:2000

Journal Title:Bioresource Technology

Copyright:Biological Abstracts Inc. (BIOSIS) All Rights Reserved

84. Title:Co-composting of spent pig litter and sludge with forced-aeration

View Article: Bioresource Technology. 72 (1). March , 2000. 1-7

CD Volume:326

Print Article: Pages: 1-7

Author(s) :Tiquia S M Tam N F Y

Author Affiliation:Department of Food, Agricultural and Biological Engineering,
Agricultural Research and Development Center (OARDC), Ohio State
University, Wooster, OH

Language:English

Language of Summary:English (EN)

Abstract:Co-composting spent pig (Sus scrofa L.) litter (a mixture of partially
decomposed pig manure and sawdust) with pig sludge (the sludge that
settled at the bottom of the primary sedimentation tank in treating
slurries) was evaluated as a means to reduce the volume of wastes and
to produce a stable organic soil amendment. Three piles with forced-
aeration were established by mixing 2:1 wet (v/v) ratio of spent litter
and pig sludge. Composting process parameters monitored over 91 days
included some physical, chemical, and biological properties of the



spent litter-sludge mixture. The efficiency of composting at the top
location of the forced-aeration piles was slower than the middle,
bottom and surface locations. The top location took 63 days to return
to ambient level. It took 49 days for the middle and bottom locations,
and only 28 days were needed for that in the surface location. The
variations in temperature at different locations of the forced-aeration
piles were also reflected in differences in some chemical and
biological parameters. The top location had the lowest total aerobic
heterotroph numbers, suggesting that the microbial activity was slower.
Moreover, this zone also had the lowest germination index and highest
concentrations of NH4+-N and water-extractable Cu and Zn during the
first 49 days of composting, indicating that the elimination of
phytotoxicity and the composting rate was slower than the middle,
bottom and surface locations. However, these differences were evident
only during the first 49 days of composting. By day 63, the spent
litter-sludge at the top location had similar properties with that of
the other three locations
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Abstract:The aim of this research was to study in a field experiment the
influence of different fertiliser applications on soil biological and
physical properties. Vermicompost (VC) from biological sludge,
stabilised dairy manure or mineral nitrogen fertiliser (NH4NO3) were
applied to a corn crop (Zea mays L.) at 200 kg N ha-1. Soil enzyme
activity (acid phosphatase, dehydrogenase and protease BAA) and CO2
production were measured as indices of soil biological activity. These
measures of metabolic activity were correlated to soil physical
properties such as soil porosity. The soluble fractions of C and N were
taken as indicators of fertiliser effects on soil fertility. There were
positive correlations between soil porosity, enzymatic activity and CO2
production in organic and mineral treatments. The addition of organic
fertilisers improved soil physical and biological properties. The
increase in macropores, ranging from 50-500 mum, in soil treated with
organic fertilisers was mainly due to an increase in elongated pores,



which are considered very important both in soil-water-plant
relationships and in maintaining a good soil structure. Organic
treatments stimulated soil biological activity probably due to an
enrichment of soil organic matter. Mineral fertiliser enhanced soil
porosity by increasing regular and irregular pores and caused a priming
effect of native soil organic matter
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Abstract:A mathematical programming model is built to analyze the economic
feasibility of producing ethanol from lignocellulosic feedstocks. The
optimal size of an ethanol plant is determined by the trade-off between
increasing transportation costs for feedstocks versus decreasing
average plant costs as the plant size increases. The ethanol plant is
modeled under the assumption that it utilizes recent technological
advancements in dilute acid hydrolysis. Potential feedstocks include
energy crops, crop residues and woody biomass. It is found that the
recent technological advancements appear to make ethanol competitive
with gasoline, but only if higher valued chemicals are produced as co-
products with the ethanol. The low cost and chemical composition of
crop residues make them attractive as a feedstock
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Abstract:Changes in amount and characteristics of humic acids (HA) were studied
during the composting of a biowaste in an 80 1 composting device. HA
was extracted by NaOH, purified with HC1-HF and dialysed. Freeze-dried
HA was characterised by UV-285, elemental analysis, 13C NMR and
pyrolysis-GC/MS. Composting of biowaste resulted in the degradation of
65% of the organic matter. The amount of HA decreased in the initial
stage of composting but started to increase again after 20 days. At the
start, HA was mainly composed of aliphatic compounds which were
replaced by aromatic compounds during composting. Characterisation of
HA revealed that the contribution of the condensation route was
significant for HA formation during composting. Maturity indexes based
on NaOH-extracted HA were inappropriate and moreover, beneficial
effects of compost amendments to soils cannot be studied by organic
matter analysis of bulk compost, but the amount and characteristics of
available HA should be determined
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Abstract:Four thermotolerant, osmotolerant, flocculating alcohol producing
cultures of Saccharomyces cerevisiae were isolated from soil samples
collected from a thermal power plant in India. All the isolates grew at
44degreeC but VS1 and VS3 were better than the other two. Maximum
ethanol yields obtained from 150 g/l glucose were 75 and 60 g/l using
culture V33 at 30degreeC and 40degreeC, respectively. Growth and
ethanol production were decreasing at 44degreeC so higher temperatures
were not tested, but the isolates could tolerate temperatures above
44degreeC. All cultures belonged to class IV flocculating yeasts and
were able to tolerate up to 350 g/l glucose. These cultures have
economical importance for use in alcohol production during hot seasons
in countries such as India
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Abstract:The laboratory study using upflow anaerobic sludge blanket (UASB)

reactor in high strength wastewater containing tetrachloroethylene
(PCE) was carried out to develop granular sludge in the presence of PCE
(2 mg/l) and to assess the potential of UASB reactor in treating PCE
containing wastewater. The granules of 0.25-4 mm size were observed
after 82 days having mostly Methanothrix and Methanosarcina bacteria.
Influent PCE concentration of 5-50 mg/l decreased to less than 0.23
mg/1l (98.5 +- 1% removal) in most cases. The trichloroethylene (TCE),
cis-1,2-dichloroethylene (cis- DCE), vinyl chloride (VC) and ethylene
were formed on dehalogenation of PCE. Under steady state operation
conditions the COD removal of 94 +- 2% and biogas production of 0.559-
0.508 m3/kg CODrem with methane content of 64 +- 2% was achieved. The
maximum PCE dechlorination rate (gmax), was 14.28 mg PCE/g VSS d and
the half velocity coefficient, (Ks), was 0.417 mg PCE/1l under steady
state conditions. The UASB reactor may prove to be a potential
wastewater treatment process for PCE containing wastewater
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Abstract:Decomposition in landfills is erratic and influenced primarily by
moisture, inoculum, oxygen and accumulation of inhibitory fermentation
products. These parameters may be optimized for decomposition by use of
controlled landfill cells or bioreactors. This work evaluated the
effect of combined-phase and two-phase anaerobic digestion of municipal
solid waste (MSW) in laboratory leachbed (LB) cells. Phase separation
resulted in increased rates of decomposition and greater process
stability. Leachate recycle with an upflow sludge anaerobic reactor
resulted in improvement of performance in a LB reactor which was
attributed to removal of inhibitory fermentation products and buffering
of acids in the leachate. The effects of aeration and leachate flooding
of the LB were also studied. Intermittent aeration of the LB enhanced
phase separation but inhibition of methanogenesis was not sustainable
beyond six days. Conversion of organic matter was similar in the
anaerobic and aerated LBs
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Abstract:The feasibility of adjusting individual composting processes to be able
to produce the desired mass of compost of the required composition was
evaluated. Data sets from experiments in tunnels were constructed and
analyzed. Total mass and dry matter contents at the start and at the
end of composting contained much statistical error. Error was
propagated into the calculated central parameter of the process, the
loss of dry matter. Water loss was estimated based on dry matter loss,
heat generation and evaporation in a model. Estimated and actual losses
from individual processes almost lacked correlation but the averages
were rather similar. It is not the model but the error in input data
that prevent the accurate prediction of the losses of water and of
total matter. Moreover, error masked any correlation between the loss
of dry matter and processing parameters. A model cannot be successfully
applied to adjust an individual composting process. Compost producers
should focus on getting the composition of the substrate constant at
the start of processing. Adjusting an individual process is not a very
reliable option
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Abstract:This paper presents post-mortem examination and analysis of downflow
(DAF) and upflow anaerobic filter (UAF) operated under similar sets of
operating and environmental conditions but varying organic loads for
more than 20 months. It can be observed from performance studies of
these filters that the COD removal, methane gas production and COD
methanisation do not differ significantly at 95% confidence level.
However, the post-mortem analysis revealed that considerable filter
volumes (42% in DAF and 49% in UAF) were occupied by retained biomass
leading to significant reduction in operating HRT (hydraulic retention
time) towards the end of the study period. Retained biomass (suspended
as well as retained in packing media) in the filter was observed to
have considerable black, brown-black and brown granular solid
fractions. The brown granules were spongy in nature. The deposition of
sludge solids in DAF packing media was observed to be uneven as
compared to UAF. Solids were simply held-up or retained in the packing
media. Solids retained in DAF packing media were mostly composed of
black granules (3-5 mm in size) whereas solids retained in UAF packing
media were brown-black granules (2-3 mm in size). The retained granular
solids in DAF packing media appeared to be more compact as compared to
that in UAF. The estimated concentration of retained solids in DAF
packing media was 76.39 g TS/L that was significantly higher than that
in UAF (69.91 g TS/L)
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Abstract:The aim of this study was to characterise the kinetics of chlorine
consumption and of inactivation of indicator bacteria in secondary
wastewater using a batch laboratory reactor. In this time-course study,
different concentrations of chlorine, used as NaOCl, were injected into
the reactor, the levels of the different forms of residual chlorine
were measured, and the numbers of faecal coliforms and faecal
streptococci were determined. The results of the kinetics of chlorine
consumption showed that monochloramines and trichloramines were the
more important forms of residual chlorine as compared to free chlorine
and dichloramines. The high contents of trichloramines indicated that
the reaction of chlorine with ammoniacal nitrogen was very fast and
that the transformation of chlorine into trichloramines was carried out
in a time shorter than 1 min. Experimental results showed that the
application of the model of Chick-Watson in its original form was not
representative of the kinetics of inactivation of faecal coliforms and
faecal streptococci. Modification of this model, in considering an
initial reduction just at the contact of water with chlorine, improved
the results of adjustment of the model. The same findings are wvalid for
the model of Collins-Selleck in considering a value m imposed to the
concentration of residual chlorine, since it appeared clearly that the
concentration of chlorine influenced the output of disinfection more
than did the time of contact
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Abstract:The effects of addition of coirpith compost (CPC) (5-25 g/3 kg of soil)
on the above-ground (plant height, number of branches and leaves, leaf
area and weight of the leaves), and below-ground (root length, number
of roots and weight of the roots) parameters and the quality of leaves



(chlorophyll and nitrogen) were studied. The responses of the various
parameters to addition of increasing quantities of CPC were different.
Compost at 5 g or more per 3 kg soil produced a significant increase
over the control in the number of roots. At 10 g compost or more the
length of roots and nitrogen content of leaves were increased, while 15
g or more increased the wet and dry weights of roots. At 20 g or 25 g
the plant height and wet and dry weights of leaves were increased,
whereas only 25 g compost increased leaf chlorophyll and the number of
branches and leaves. Excepting individual leaf area, which did not show
a statistically significant increase even with the 25 g compost
treatment, all parameters recorded the greatest response at 25 g
compost. Considering the influence in increasing the growth and quality
of leaves, CPC supplementation is recommended for mulberry cultivation
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Abstract:Anaerobic conversion of substrates namely cellulose, cellobiose,
glucose, volatile fatty acids, and methanol with a co-culture of
fermentative, acidogenic, acetogenic, and methanogenic organisms
isolated from freshwater sediments was performed. Maximum reduction of
volatile solids (VS) was from cellulose, cellobiose and glucose
followed by methanol and other compounds with a product yield
coefficient (Yp/s) of 0.59 m3/kg VS consumed with a volumetric
productivity (Qp) of 15.7 mmol/l/d after 12 d fermentation of
cellulose. Maximum methane content in the gas mixture was 86.1% with an
average of 82.5 +- 3.6%. Batch culture methane production
characteristics were analyzed and compared. The maximum values of Yp/s
from cellobiose, glucose, methanol, formate, acetate, propionate, and
butyrate were 4.0, 2.2, 0.71, 0.22, 0.90, 1.6 and 1.43 mmol/M substrate
used and are higher than those values reported in the literature
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