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1. Effects of temperature, pH and O2 on the removal of hydrogen sulfide from biogas by
external biological desulfurization in a full scale fixed-bed trickling bioreactor (FBTB)
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Abstract: Hydrogen sulfide (H 2S) is a critical component of biogas formed under anaerobic conditions by sulfur and
sulfate reducing bacteria from animal manure and renewable energy crops. H2 S causes high corrosion in equipment,
has a negative environmental impact, inhibits the biogas formation process and is furthermore odorous and toxic.
Although several methods for internal and external desulfurization found their way into practice and had been explored
at laboratory scale, no data were available on the performance of such methods in full scale practice, especially for an
external fixed-bed trickling bioreactor (FBTB). The effects of temperature, pH and air ratio on H 2S removal efficiency
(RE) were studied. The study was conducted at a research biogas plant with a given output of 96 m3biogas per hour,
and an H 2S concentration ranging between 500 ppm and 600 ppm (1 ppm=1 cm3/m3) on average. The FBTB column
has been designed to hold a packing volume of 2.21 m3 at a gas retention time of 84 seconds being loaded at an
average of 32.88 g H2S/(m3-h). The highest H2S RE of 98% was found at temperatures between 30°C and 40°C.

A major decline in RE to 21%-45% was observed at temperatures from 5°C to 25°C. The results clearly showed a
temperature optimum range for sulfate reducing bacteria. The results reveal that RE is little affected by different pH
values and air ratios. During the experimental period, the practical suitability of the FBTB system could be proved while
avoiding the disadvantages of internal biological desulfurization methods.
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Abstract: Quality of dried product depends on the temperature and velocity at each position in the dryer. Simultaneous
microscopic and macroscopic simulation on Computational Fluid Dynamic (CFD) is a general problem of fixed bed
dryer consisting of water transportation in porous media and dynamic flow of hot air in the dryer. Simplifying the dryer
by assuming the packed bed as porous volume, viscous and inertial resistances (1/y and C2) are necessary for
calculating the pressure drop and velocity change in the bulk. Comparing the {increment}P/L of the standard packing
with experimental results, the porosity and resistance parameters can be estimated. Simulation of unmodified, adding
false floor and invest mesh, and insulating the dryer wall are used for validation with previous results. Adding the
round holed sieve as false floor and invert mesh can produce better profile but cannot obtain uniform distribution. Air
velocity distribution shows similar but the calculating temperature is higher than that from the experiment. By analysis
of thermal efficiency of dryer without insulator, the heat loss rates with flue gas and heat flux at wall are in the range
14%-17% and 5.5%-7.3%. Integrating with single fruit or thin layer drying kinetic in the future, the CFD simulation can
be used for optimal design of fixed bed dryer.
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Abstract: The aim of this study was to determine the structural designing parameters of silo and bins used for storage
of some hybrid corn varieties (Zea mays L.). In the research, three corn varieties-dentcorn (Zea mays indentata Sturt.),
popcorn (Zea mays everta Sturt.), sweetcorn (Zea mays sacharata Sturt.)-widespread cultivated in Turkey were used.
Physico-mechanical parameters (bulk density, true density, angle of internal friction, static coefficient of friction) were
considered as the dependent variables, and moisture content (8%, 10%, 12%, 14%) as the independent variable. The
bulk density, true density and angle of internal friction varied from 608.46 to 856.46 kg/m3, 950.88 to 1110.89 kg/m3,
25.2°to 34.2°, respectively, with the increase in moisture content from 8% to 14%. According to results of the research,
the highest average value for bulk density, true density, angle of internal friction were found in popcorn variety (839.17
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kg/m3), popcorn variety (1 074.40 kg/m3), sweetcorn variety (30.50°), respectively. The highest average value for static
coefficient of friction at concrete surface (C30) was recorded in dentcorn variety (0.662).
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Abstract: Sugarcane is an important cash crop in southern China now planted on about 1.5 million ha in the main
production areas in Guangxi, Zhuang Autonomous Region and Yunnan, Guangdong, and Hainan Provinces. Since the
cost of labor in China is increasing rapidly and the price of local sugar is uncompetitive with mechanized international
producers, China needs to change its sugarcane production methods from manual work to mechanization in order to
catch up with international trends in this global industry. Although a lot of efforts in China have gone into sugarcane
mechanization since the 1960s, the overall level of mechanization in sugarcane production is still only approximately
30%, which is about 20% lower than that achieved in the other main field crops. Almost all of the sugarcane grown in
China is still harvested by hand. In order to summarize past experience and promote the mechanization of sugarcane
production in China, this paper reviews the whole process of developing mechanization since 1960s and describes
the current state of sugarcane mechanization in China. The researches currently being undertaken and the main
obstacles to be overcome in developing a mechanized sugarcane production system are described. The design

and test of sugarcane harvesting machinery and its key components have been a significant research area by some
Chinese universities, research institutes, and manufacturing companies in these past decades. This paper reviews that
research and outlines the main achievements which have been made in this area. Mechanized harvesting systems for
sugarcane and the appropriate harvesting patterns suitable for different growing conditions applying in China have also
been studied. The paper concludes with some comments on the future directions for progress in China's mechanization
of sugarcane production and some policy suggestions to facilitate the industry's transition.
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Abstract: IJABE has recently been included for abstracting and indexing in Ei Compendex after strict peer review
and evaluation by the Compendex Scope and Coverage Committee. Warm congratulations on IJABE's coverage in Ei
Compendex!.
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Abstract: International Journal of Agricultural and Biological Engineering (IJABE, www.ijabe.org) is a peer reviewed
open access international journal. IJABE, started in 2008, is a joint publication co-sponsored by US-based Association
of Agricultural, Biological and Food Engineers (AOCABFE) and China-based Chinese Society of Agricultural
Engineering (CSAE). The ISSN 1934-6344 and elSSN 1934-6352 numbers for both print and online IJABE have been
registered in US. Now, Int. J. Agric. & Biol. Eng (IJABE) is published in both online and print version.
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Abstract: Rapid detection of foodborne pathogens is a key step in the control of food related diseases. Conventional
methods for the detection of food pathogens, although typically sensitive, often require multiple time-consuming steps
such as extraction, isolation, enrichment, counting, etc., prior to measurement, resulting in testing times which can
be days. There is a need to develop rapid and sensitive detection methods. This review is intended to provide food
scientists and engineers an overview of current rapid detection methods, a close look at the nanoparticles especially
magnetic nanoparticle-antibody conjugates based methods, and identification of knowledge gaps and future research
needs.
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Abstract: This study investigated microwave pyrolysis of switchgrass with particle sizes from 0.5 mm to 4 mm and
determined the effects of reaction temperature and time on the yields of bio-oil, syngas, and bio-char. A prediction
model was satisfactorily developed to describe the bio-oil conversion yield as a function of reaction temperature

and time. Second-order reaction kinetics was also developed to model the switchgrass pyrolysis. Switchgrass with
different particle sizes was found to be similarly pyrolyzed by microwave heating. The research results indicated that
thermochemical conversion reactions can take place rapidly in large-sized switchgrass by using microwave pyrolysis.
GC-MS analysis indicates that the bio-oil contained a series of important and useful chemical compounds: Phenols,
aliphatic hydrocarbons, aromatic hydrocarbons, and furan derivatives. These chemical compounds evolved were
related to the pyrolysis conditions.
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Abstract: The study was carried out to evaluate the airborne gases and suspended particulate matter concentrations
in the pig barns of a commercial pig farm situated in the peri-urban area of Beijing, China. The measurements followed
the natural pig life-stages namely: gestation, farrowing, weaning, and fattening. In order to accomplish these objectives,
three different measurement devices were employed: (i) color diffusion tubes, (ii) a portable gas measuring device, and
(i) a dust measuring instrument. Due to the rotation of the devices in the different sampling places, the measurements
were performed at different time periods during the months of the summer and winter season in Beijing. The pig farm
had a capacity of 15 000 pigs per year and the manurial system was identified as "gan qging fen" or dry cleaning of

the manure. The main by-products generated by the farm were irrigation water and small-scale biogas production.
High dust concentrations were identified in the pig barns, especially during the feeding and manure cleaning events
inside the farrowing and weaning barns with slatted floors. Inhalable dust ranged from 0 mg/m3 to 12.45 mg/m3,

while the allowable dust ranged from 0 mg/m3 to 9.62 mg/m3. Ammonia concentration ranged from 0 ppm to 20

ppm (1 ppm = 1 cm3/m3), and the carbon dioxide concentration ranged from 300 ppm to 8 000 ppm. The highest
ammonia concentration was recorded in the fattening barn during the summer season, while the highest carbon
dioxide concentration was reported in the weaning barn during the summer season. The results of this study were
similar to the results of studies performed on pig farms under natural and mechanical ventilation systems. On the
other hand, the problems encountered during the gas measurements on the pig farm were directly related to the
inadequate housing layout due to the obstruction of windows, fans and air channels for indoor ventilation, and thus the
measurement devices faced harsh working conditions. Therefore, it is recommended that the housing system should
be improved with repaired windows and curtains especially for the winter season; similarly, the repair of the fans should
be attempted in order to improve the ventilation, especially in the gestation barns.
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Abstract: In recent years, microwave (MW) drying has gained popularity as an alternative drying method for a wide
variety of food and agricultural products because of increasing concerns over product quality and production costs.
However, the determination of drying kinetics that accurately describes microwave drying characteristics is crucial for
the optimization of operating parameters, performance improvement of the drying system and product quality. The
objective of this study was to investigate the drying kinetics and the quality characteristics of corn kernels, especially
the effects of different initial moisture contents (18.3%, 26.3%, 34.3% and 42.3% db), MW power levels (70, 175 and
245 W) and exposure time (80 s and 120 s) on the drying kinetics, drying rate and various key quality parameters. The
results indicated that the increased drying rate at higher power levels (P3, 245 W) reduced the drying time considerably
but increased stress crack index and reduced germination. In addition, it reduced bulk density, true density and
thousand grain weight (TGW). The germination rate of corn was the highest at MW power level P1 (70 W), with the
lowest drying rate and observed to decrease with increase in initial moisture content. The reduction in exposure time
decreased stress crack index and increased germination rate, bulk density and true density. The correlation analysis
among drying rate, germination, stress-crack index (SCI), bulk density, true density and TGW showed that increasing
drying rate could lead to an increase in SCI and decrease in germination, bulk density and true density.
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Abstract: Soy molasses and soy solubles are byproducts of the conventional soy protein concentrate and soy protein
isolate manufacturing processes, respectively. Conversion of the carbohydrates in these byproducts into ethanol

was examined. Standardized amounts of commercial cellulase enzymes (Novozyme cellulase, g—glucosidase, and
pectinase) were added to soy molasses and soy solubles solutions prepared at various solid loading rates (33%, 50%,
60%, 75%, and 80%) to hydrolyze oligosaccharides, followed by fermentation for 96 h using Saccharomyces cerevisiae
NRRL Y-2034 and Scheffersomyces stipitis NRRL Y-7124. Ethanol-extracted soybean meal (SBM) carbohydrates
were also fermented for 96 h without enzymes. S. cerevisiae and S. stipitis produced about 12.5-45.0 g/L and 6.0-28.0
g/L ethanol, respectively, on molasses and solubles across these solid loading rates. The S. stipitis produced about
6.5-17 g/L ethanol and S. cerevisiae produced about 6.5-22 g/L ethanol on ethanol-extracted carbohydrates.
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Abstract: The investigation of the biodegradability and methane potential of bacterial pre-treated miscanthus sinensis
was carried out. One percent solution of Bacta-sile: A silage promoter was used to pre-treat miscanthus sinensis at
25°C. The anaerobic digestion experiments were carried out at 25°C and 35°C in batch experiments. The organic
loading rates (OLR) varied between 1.25 g and 7 g in different batch reactors. The results showed that the highest
methane concentration was 57% from digester 1 while the lowest methane produced was 38% from digester 3. The
low methane production from digester 3 was attributed to temperature changes and poor organic loading rate. Bacterial
pretreatment aided biodegradation of miscanthus at 25°C. Operating temperature of 25°C had a great effect on
digestion experiments resulting to longer required Hydraulic Retention Time (HRT).
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14. Spectral response of spider mite infested cotton: Mite density and miticide rate study
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Abstract: Abstract: Two-spotted spider mites are important pests in many agricultural systems. Spider mites (Acari:
Tetranychidae) have been found to cause economic damage in corn, cotton, and sorghum. Adult glass vial bioassays
indicate that Temprano™ (abamectin) is the most toxic technical miticide for adult two-spotted spider mite. From an
aerial application standpoint, additional research is needed to identify aerial application parameters for this miticide.
The objective of this study was to investigate spectral response of spider mite-infested cotton plants with different
density levels of mites and treated with different rates of miticide. Results showed significantly different spectral
signatures of cotton plants infested with different density levels of mites. By treating mite-infested cotton plants with five
different Temprano rate treatments (control, one-eighth, one-fourth, one-half, and full rates), spectral reflectance curves
were found to be significantly different. Four wavelengths of 550 nm, 560 nm, 680 nm and 740 nm were important for
detecting the spectral differences among mite infested cotton plants treated with various rate of Temprano. Normalized
Difference Vegetative Index imagery was able to detect different levels of cotton plant damage. Half-rate application of
Temprano controlled mite-infested plants as effectively as the full-rate application. These findings may lead to reduced
cost and quantity of miticides used to maintain effective crop production and protection.
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15. A dynamic remote monitoring system for plant root growth and water consumption
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Abstract: In order to improve the level of multi-functional and automatic observation of crop root system growth, a soil
column monitoring system was designed to facilitate in situ dynamic monitoring of root growth and water consumption.
The system consists of 20 plastic tubular backfill soil columns, each with an inner diameter of 32 cm and height of 300
cm. The crops were planted at the top of the soil column with the surrounding leveled with the ground surface and the
site is in a greenhouse. The underground portion of the soil column contains small round windows on the tube through
which root growth can be monitored, roots can be pruned and soil samples can be obtained. A multiport serial weighing
system was designed and placed at the base of the soil column. Twenty electronic balances were connected to the
personal computer through three CP-168U multiport serial cards and RS-232 serial cables. The host software was
developed on the browser/server (Browser/Server), and data collection and remote data transmission and data sharing
were implemented using the Java programming language and applying Internet data transmission technology and Web
application technology. System tests showed a relatively good stability and real-time capability, and with accuracy up
to 50 g and the evapotranspiration of each soil column was 0.25-0.65 kg per day. The root-system observation system
developed in this study surpassed the traditional method of root-digging sampling and thus provided an alternative that
could be used to automatically monitor the root system growth status.
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16. Oligomer saccharide reduction during dilute acid pretreatment co-catalyzed with Lewis
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Abstract: The dilute sulfuric acid pretreatment of lignocellulosic biomass is a well understood process that significantly
enhances the yield of glucose after enzymatic saccharification. The goal of this research was to perform a systematic
study to evaluate the yield of fermentable sugars during dilute sulfuric acid pretreatment that is co-catalyzed with the
transition metal Lewis acid salts: AICI3, FeCl2, FeClI3, and La(OTf)3. All Lewis acids apart from FeCI2 reduced the
presence of xylo-oligomers by a large margin when compared to the non-co-catalyzed control sample pretreatments.
The presence of these xylo-oligomers acts as inhibitors during enzymatic saccaharification step. The Lewis acids
AICI3, FeClI3, and La(OTf)3 were also able to marginally increase the overall enzymatic digestibility specifically for corn
stover pretreated at 160°C with 10 mM of Lewis acids. The hard Lewis acid such as AICI3 increased the formation
inhibitory products such as furfural and 5-hydroxymethylfurfural (HMF). There was good correlation between reduction
of xylo-oligomers and increased concentration furfural with increase in Lewis acid hardness.

Number of references: 32

Main heading: Oligomers

Controlled terms: Aldehydes - Biomass - Catalysis - Furfural - Sulfuric acid - Transition metal compounds - Transition
metals

Uncontrolled terms: 5 hydroxymethyl furfurals - Corn stover - Dilute acid pretreatment - Dilute sulfuric acid
pretreatment - Enzymatic saccharification - Lewis Acid - Lignocellulosic biomass - Pre-Treatment

Classification code: 525.1 Energy Resources and Renewable Energy Issues - 531 Metallurgy and Metallography -
802.2 Chemical Reactions - 804 Chemical Products Generally

DOI: 10.3965/j.ijabe.20130602.00?

Database: Compendex

Compilation and indexing terms, Copyright 2013 Elsevier Inc.

Data Provider: Engineering Village

17. Storage stability of freeze-dried colostral whey powders with different additives

Accession number: 20132616450156

Authors: Yu, Hua Ning (1, 2); Li, Yun Fei (1, 2); Guo, Ben Heng (1, 2)

Author affiliation: (1) State Key Laboratory of Dairy Biotechnology, Bright dairy and Food Co., Ltd, Shanghai 200436,
China; (2) Department of Food Science and Technology, School of Agriculture and Biology, Bor S. Luh Food Safety
Research Center, Shanghai Jiao Tong University, Shanghai 200240, China

Corresponding author: Guo, B. H.(gbhbrightdairy@hotmail.com)

Source title: International Journal of Agricultural and Biological Engineering

Abbreviated source title: Int. J. Agric. Biol. Eng.

Volume: 6

Issue: 2

Issue date: 2013

Publication year: 2013

Content provided by Engineering Village. Copyright 2014 Page 11 of 39


http://www.engineeringvillage.com

www.engineeringvillage.com

L)
E ) Engineering Village Detailed resuls: 53

Downloaded: 1/13/2014

Language: English

ISSN: 19346344

E-ISSN: 19346352

Document type: Journal article (JA)

Publisher: Chinese Society of Agricultural Engineering, Agricultural Exhibition Road South, Beijing, 100026, China
Abstract: Effects of different additives (sucrose and maltodextrin) on storage stability of colostral whey (CW) powders
packaged in aluminium-laminated polyethylene pouches were investigated under different storage conditions (4°C

and 40%-70% relative humidity (RH), 25°C and 50% RH, and 50°C and 20%-60% RH). All the samples stored under
50°C and 20%-60% RH showed the highest levels of lipid oxidation, Maillard reaction, proteolysis, and color difference,
and the lowest immunoglobulin G (IgG) retention. Moisture contents showed an increase trend with increasing RH.
Addition of sucrose into CW powders increased water adsorption capacity and Maillard reaction, whereas addition

of maltodextrin showed the opposite effects. Maltodextrin as drying aids was suitable for keeping quality during
storage. Sucrose did not clearly play any roles in protecting denaturation of IgG during 90-day storage. The low storage
temperature and RH were helpful for keeping storage stability of CW powders with different additives.
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Abstract: Currently, there is a strong focus on industrial production of chlorophyll as a natural pigment. Two factors
are required in the economically feasible process to make chlorophyll production: material with high pigment content
and efficient extraction mechanism. In this work, extraction of chlorophyll from harvested black locust (Robinia
pseudoacacia) leaves, Scots pine (Pinus sylvestris) needles, field sow thistle (Sonchus arvensis) leaves, and green
microalga (Chlorella sp.) was discussed. The highest pigment content was detected in Chlorella cells (4.46%) followed
by black locust leaves (1.63%), sow thistle leaves (1.48%) and pine needles (0.38%). The chlorophyll extraction rate
was the highest for black locust leaves (k = 3.59 h-1), sow thistle leaves (k = 2.90 h-1) and Chlorella cells (k = 2.80
h-1) with the use of methanol as a solvent. In investigated materials, needles showed higher resistance for chlorophyll
extraction (k = 0.93 h-1) when compared to leaves and microalgae. Values of extraction kinetic constant were much
lower for all materials (0.22 - 1.12 h-1) in the case of using ethanol as a solvent. Black locust leaves and Chlorella cells
were proved to be the most attractive materials for chlorophyll production.
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Abstract: Cotton yield varies spatially within a field. The variability can be caused by various production inputs

such as soil properties, water management, and fertilizer application. Airborne multispectral imaging is capable of
providing data and information to study effects of the inputs on yield qualitatively and quantitatively in a timely and
cost-effective fashion. A 10-ha cotton field with irrigation and non-irrigation 2x2 blocks was used in this study. Six
nitrogen application treatments were randomized with two replications within each block. As plant canopy was closed,
airborne multispectral images of the field were acquired using a 3-CCD MS4100 camera. The images were processed
to generate various vegetation indices. The vegetation indices were evaluated for the best performance to characterize
yield. The effect of irrigation on vegetation indices was significant. Models for yield estimation were developed and
verified by comparing the estimated and actual yields. Results indicated that ratio of vegetation index (RVI) had a close
relationship with yield (R2=0.47). Better yield estimation could be obtained using a model with RVI and soil electrical
conductivity (EC) measurements of the field as explanatory variables (R2=0.53). This research demonstrates the
capability of aerial multispectral remote sensing in estimating cotton yield variation, and providing methods for similar
studies.
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Abstract: Hot air and hot water treatments are practical, environmentally-friendly and non-chemical heating methods,
which are widely used for postharvest insect control and quality preservation in agricultural products. Taking apple
and pear as representative fruits, this study mainly analyzed the influences of their thermal properties, diameter,

and medium speed on the heating rates of fruits through their real-time measured temperatures at surface and
center. Based on the reported thermal death kinetic models of the target codling moth, the minimum heating time
was estimated to achieve 100% of the insect mortality. The results showed that the heating rates in fruits decreased
gradually with the increasing depth from the surface to the center. With increasing heating time, the heating rate
became small. The apple was heated faster than the pear. Hot water was more effective than hot air in treating fruits.
Increasing hot air speed increased the heating rate but increasing water circulating speed had no clear effects on the
heating rate. Based on the measured temperature-time history of the fruit center, the minimum heating time could be
effectively determined for codling moth control through the estimated total equivalent thermal lethal time. The results
could provide reliable validation data for the computer simulation and a scientific basis to improve the hot air and hot
water treatments.
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Abstract: Circuit of the temperature measurement equipment was improved in order to develop temperature
telemetering system for cultivating fruit facilities. The traditional temperature measuring equipments used in
monitoring temperature changes in greenhouse include mercury column, merbromine column, kerosene column
glass rod thermometer and mechanical inductive thermometer. Compared with the traditional method of temperature
measurement the new system reduces the labor requirement and promotes precision monitoring and control of

the temperature. In addition, the temperature in the greenhouse was very accurate especially at night or in rainy

and snowy weather. This new temperature telemetering system will promote the development of the fruit protection
cultivation.
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Abstract: A recently developed control strategy for the anaerobic digestion process requires secure knowledge

about the state of the process. The near infrared reflection spectroscopy (NIRS), provides the possibility to determine
process parameters of the anaerobic digestion process online and directly at the digester. To investigate if the NIRS
measurements can successfully be used for the characterization of the state of the process within the control strategy
the control was operated on two experimental digesters. NIR spectra were recorded during the experiments. The
values of the process parameters (mainly concentrations of organic acids) obtained by NIRS differ from the values of
the chemical analyses during the experiment. Nevertheless the state of the process is categorized equally on the basis
of both measurement methods. It can consequently be stated that NIRS is expected to scope with the requirements of
the control strategy.
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Abstract: Increasing public demands for improved safety and quality of fruits and vegetables in the fresh market,
awaken a growing interest for novel technologies for the preservation of postharvest fruits and vegetables before
storage. Ultrasound technology provides one of the methods that with better treating time, enhanced products quality,
reduced chemical hazards, low consumption of energy, and is environmentally friendly. This review provides an up-to-
date summary of published findings on the application of ultrasound in the preservation of fresh fruits and vegetables.
Included are the ultrasound devices commonly utilized, effects of power ultrasound treatment as a factor that affects
decay incidence, safety and quality of fresh fruits and vegetables. Application challenges and research trends in the
future are also analyzed. It is concluded that much progress has been achieved in this field during recent years. These
achievements paved the way for the industrial-scale application of ultrasound in the preservation of postharvest fruits
and vegetables.
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Abstract: Many rivers in Nigeria had been ungauged in the last three decades; this worrisome scenario has impacted
negatively on the livelihood of people who live in flood plains. The general lack of up to date streamflow data has made
river basin management problematic especially in the area of flood risk management and the development of a real
time flood warning system. Flood studies were carried out in the Ogun River basin in the South Western part of Nigeria
using synthetic data generated by Rainfall-Runoff Modeling using a combination of the NRCS curve number model
and digital terrain modeling using ArcGIS&reg 9.3 software to identify vulnerable areas in relation to synthesized flood
waves generated from the basin, extent of inundation and ranking of the flash points was equally done using proximity
to hazard source as a criteria. The total area in the basin covered by fresh water swamps/salt marsh/ tidal flats at the
lower course of Ogun river is 49 km2 while the spatial extent of the entire wetland is 556 km2 accordingly; when a
peak flood volume of 4 270 million cubic meters (MCM) generated in the month of September is routed into the fresh
water swamp, about 33.4 m of flood depth was left unaccommodated which will cause inundation of the entire flood
plain causing severe damage on its path. Over 1.4 million inhabitants were identified to be at risk in the area. When
the entire wetland was considered, the flood wave was reduced to an average depth of 8.5 m which is still capable of
causing grave damages in the remaining parts of the flood plain. The flood wave was found to have a residence time of
about 45 days. Appropriate recommendations were given for practical adaptations.
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Abstract: Agricultural biomass residue such as barley, canola, oat and wheat straw has the potential to be used for
sustainable production of bio-fuels and offset greenhouse gas emissions. The biomass substrate must be processed
and handled in an efficient manner in order to reduce industry's operational cost as well as meet the requirement of raw
material for biofuel production. Biomass has low bulk density, making it difficult and costly to store and transport in its
native loose form. Therefore, in this study, an integrated approach to densification of non-treated and steam exploded
barley, canola, oat and wheat straw was developed. During this process, the significance of major contributing factors
(independent variables such as biomass type, treatment, pressure and grind size) on pellet density, durability and
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specific energy were determined. It has been found that applied pressure (60.4%) was the most significant factor
affecting pellet density followed by the application of steam explosion pre-treatment (39.4%) for lab-scale single
pelleting experiments. Similarly, the type of biomass (47.1%) is the most significant factor affecting durability followed
by the application of pre-treatment (38.2%) and grind size (14.6%) for pellets manufactured using the pilot-scale pellet
mill. Also, applied pressure (58.3%) was the most significant factor affecting specific energy required to manufacture
pellets followed by the biomass (15.3%), pre-treatment (13.3%) and grind size (13.2%), which had lower but similar
effect on specific energy for lab-scale single pelleting experiments. Overall energy analysis of post-harvest processing
and densification of agricultural straw was performed, which showed that a significant portion of original agricultural
biomass energy (89%-94%) is available for the production of biofuels. Almost, similar amount of specific energy is
required to produce pellets from barley, canola, oat and wheat straw grinds. Customized pellets having steam exploded
straw required more energy to manufacture resulting in availability of only 89% of total energy for biofuel production.
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Abstract: Samples of wheat distillers grain with solubles were prepared at 15%, 30%, and 45% condensed distillers
solubles (CDS) and dried under 40°C, 80°C, and 120°C to examine the effects of CDS level and drying temperature on
their chemical, physical, flow, compression, thermal, and frictional properties. As CDS level increased, protein and ash
contents increased while fat and fiber contents decreased. Fat and acid detergent fiber contents were also markedly
affected by drying temperature. While CDS level, drying temperature, and their interaction significantly affected a
number of the physical properties, results suggest that CDS level had a stronger influence. Samples with high CDS
level, for example, were significantly finer, denser, less flowable, and less dispersible than those with lower CDS.
These samples also had significantly higher thermal diffusivity and coefficient of internal friction and produced pellets
with higher failure stresses than those with lower CDS. Their pellet density increased with CDS level and was also
significantly affected by drying temperature. Further, the samples were classified as fairly flowable and floodable and
their compression characteristics were adequately described by the Kawakita-Ludde model.
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Abstract: In this study, ethanol production abilities of the novel carbon sources: sodium and calcium gluconate in
different minimal and rich medium were compared with glucose using Escherichia coli KO11. The strain produced
higher ethanol yield in the rich medium Luria-Bertani (LB) than the other two minimal media: corn steep liquor (CSL)
and M9 for two substrates (sodium and calcium gluconate). Additionally, higher ethanol yields were achieved when
the strain was grown in LB and M9 medium with calcium gluconate than sodium gluconate, while the ethanol yields
were similar when both sodium and calcium gluconate were added into CSL medium respectively. Response surface
methodology was used to optimize the fermentation medium components for enhancing ethanol production using
strain E. coli KO11 in CSL medium with calcium gluconate as the substrate in batch culture. The concentration of
the potassium phosphate buffer is the only significant factor among five factors considered. A quadratic model was
developed to describe the relationship between ethanol production and the factors. The optimal conditions predicted
for five factors were 14.38 g/L CSL, 0.0398 g/L FeCl3&middot6H20, 1.12 g/L MgS04&middot6H20, 15.41 g/L
(NH4)2S04, and 1.58/1.26 g/L KH2PO4/K2HPO4 (2:1 molar ratio). The highest ethanol concentration under optimal
conditions was 31.5 g/L, which was 5.6 g/L higher than that from the same fermentation concentration of calcium
gluconate in LB media. The high correlation between the predicted and experimental values confirmed the validity of
the model.
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28. Estimation of citrus canker lesion size using hyperspectral reflectance imaging
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Abstract: The Citrus industry has need for effective approaches to remove fruit with canker before they are shipped to
selective international market such as the European Union. This research aims to determine the detectable size limit
for cankerous lesions using hyperspectral imaging approaches. Previously developed multispectral algorithms using
visible to near-infrared wavelengths, were used to segregate cankerous citrus fruits from other peel conditions (normal,
greasy spot, insect damage, melanose, scab and wind scar). However, this previous work did not consider lesion

size. A two-band ratio method with a simple threshold based classifier (ratio of reflectance at wavelengths 834 nm

and 729 nm), which gave maximum overall classification accuracy of 95.7%, was selected for lesion size estimation in
this study. The smallest size of cankerous lesion detected in terms of equivalent diameter was 1.66 mm. The effect of
variation of threshold values and number of erosion cycles (applying morphological erosion multiple times to the image)
on estimation of smallest detectable lesion was observed. It was found that small threshold values gave better canker
classification accuracies, while exhibiting a lower overall classification accuracy. Meanwhile, higher threshold values
portrayed the opposite tendency. The threshold value of 1.275 gave the optimum tradeoff between canker classification
accuracy, overall classification accuracy and minimal lesion size detection. Increasing the number of erosion cycles
reduced detection rates of smaller canker lesions, leading to the conclusion that a single erosion cycle gave the best
size estimation results. The erosion kernel of the size 3 mm x 3 mm was used during the exploration.
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Abstract: Microwave technology is fit for the processing of berry products, but it may affect nutrition components

of berry fruit. To improve the nutritional value of the berry products, the influences of microwave vacuum puffing
conditions on the anthocyanin content of raspberry snack were investigated using central composite experiments.
Results indicated that vacuum pressure had the most significant effect on the anthocyanins of berry snack, followed by
the puffing time, microwave power, and initial moisture content. The interaction between microwave power and puffing
time on the anthocyanins was extremely significant. Under microwave power of 2.68 kW and the puffing time of 81.00
s, the anthocyanin content of raspberry snack was retained at high level. The results can provide some technological
basis for the berry fruit products processed with high quality.
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Abstract: This study aimed to observe the influence of raw banana powder (RBP) on fasting blood glucose (FBG),
blood lipid and other biochemical indicators in type-2 diabetic rats and therefore to provide experimental evidences
for developing suitable food from banana powder for diabetic patients. Eight Sprague-Dawley rats were selected
randomly as the normal control group (NCG) before the experiment. After establishing type-2 diabetic rat models
(11.1-16.7 mmolL/L) by alloxan, 32 rats were divided into four groups: the diabetic control group (DCG, n=8), low-dose
group (LDG, n=8), middle-dose group (MDG, n=8) and high-dose group (HDG, n=8). The LDG, MDG and HDG rats
received gastric perfusion of RBP at the doses of 2 g/kg, 4 g/kg and 6 g/kg per day, respectively. After four weeks,
oral glucose tolerance test was carried out in each group, and then the FBG level, blood lipid, insulin, short chain fatty
acids content, pH value of colon content and other biochemical indicators of rats in each group were determined and
compared among the groups. Results showed that the levels of FBG significantly decreased in the LDG (11.97+0.83),
MDG (8.95+0.45) and HDG (9.28+1.45), compared with their initial values (13.00£1.25, 13.68+0.75 and 13.91+0.80,
respectively). The FBG levels in these three groups were obviously lower than that in the DCG. However, there were
no dramatic FBG changes in the NCG and DCG (5.77+0.59, 14.14+0.72) compared with the initial stage (5.55+0.23,
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13.93+0.47). The RBP intervention increased insulin-sensitivity index and regulated postprandial blood glucose.
Besides, RBP showed the positive effects on symptoms of type 2 diabetic rats, such as the reduction of weight gain
and total cholesterol.
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Abstract: Scamorza is a pasta filata cheese produced in Southern Italy and eaten after a short ripening. The ripening
phase is critical in defining the main qualitative features of the Scamorza cheese. The success of this operation

is conditioned not only by the process parameters, but also by the characteristics of the ripening room in which
different microclimates originate. This work intended to evaluate the influence of the different positions of cheeses
within the ripening room on the evolution of their qualitative characteristics during the process of drying/ripening. For
this purpose, samples of Scamorza cheese, produced in the Molise Region (ltaly), were divided into two batches

(C and L) and subjected to ripening for seven days in a thermo thermo-regulated room. The two batches were
placed in different points of the room: the batch C in the central area and the batch L in the lateral area. During the
ripening, temperature, humidity and air flow were monitored and the Scamorza cheeses were analysed to assess
some qualitative characteristics. In a ripening room, the created microclimates are able to influence the quality of the
product, as demonstrated by data related to temperature, humidity and air flow. In fact, from the results obtained, some
appreciable differences among products from batches C and L were observed for the weight loss, the water activity
and the colorimetric indexes. Differences in the behaviour of mesophilic lactic acid bacteria, pH and acidity were also
found. The more rapid loss of water, characterizing the batch C, resulted in an evolution of physicochemical, physical
and microbiological features, which resulted different from those observed in the samples from the batch L. Therefore,
the results obtained in this study point out that, within the ripening room, the formation of different micro-environments
is able to strongly influence the definition of the qualitative characteristics of the products placed in it.
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32. Financial management for custom hire service of tractor in Bangladesh
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Abstract: The main purpose of the study was to determine the economic parameters and effective schedules for
tractor operation. Secondary data from various sources were used in this research. Some essential data were collected
from primary sources through survey. Operating costs were calculated and project financial profitability was determined
by four major factors on farm financial measurement techniques, namely, benefit-cost ratio (BCR), net present value
(NPV), internal rate of return (IRR), and payback period. Considering the economic use, land topography and cropping
pattern was developed to effective scheduling for tractor operation. The operating cost of tractor with implement was
found to be US$ 9.25 per hectare. For replacement of the existing tractor on expiry of economic life, the entrepreneur
has to save an amount of US$ 219 per year in a bank account. Based on the operating cost, annual savings for
replacement and a profit margin for the entrepreneur, the rent-out charge of the tractor is estimated at US$ 11.58

per hectare. Considering 10% interest rate, the NPV of the tractor at existing condition is US$ 18 757. The NPV of
tractor indicates that tractor entrepreneurship is considered financially sound and the project is financially viable, with
an average IRR of 36.96%. This is because IRR of the tractor was higher than the bank interest rate and it is highly
profitable from the viewpoint of individual investors. The Payback period of tractor with implement was determined

as 2.03 yrs. The minimum tenure for an economic use of a common tractor used in agriculture is about 6 310 hrs.
Above this critical use, the utilization of a tractor is economical for a tractor entrepreneur. Depending on the cropping
pattern two major and one minor turn-around periods are available in between cropping seasons for tilling operation.
The time available for tilling of land is estimated about 140 days at 12 hours a day in a year. To strengthen the existing
capacity of the tractor customer hire service entrepreneurs and develop new entrepreneur, appropriate adoption and
dissemination programs must be launched in all over Bangladesh.
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Abstract: When sowing summer corn without tillage, it is necessary to ensure that the furrow opener is free from
straw congestion and that the spacing of the sowing can be adjusted according to the breeds of corn and the preset
seeding rate per acre. On the basis of the structural features of newly developed no-tillage corn fertilizers, an intelligent
fuzzy monitoring system for corn planters was developed in this study. The system facilitates automatic control of the
spacing adjustment and the status monitor for the fertilizer tank, seed tank, and seeding orifice. According to the preset
number of rows, line spacing, number of plants per acre, and seed germination rate, the control rate can be calculated
through designing in surveillance software. The control rate is output to the fuzzy controller through the digital output
module of the CAN bus. Fuzzy control is applied to the DC motor for stepless adjustment of the spacing. A system for
video surveillance of the working status of a planter is developed for displaying a real-time video image of the planter
operation and achieving an anti-congestion status monitoring of a no-tillage planting operation in a dusty environment.
Through field trials, the detection accuracy was 91.4%. The seed-clogging fault-alarm accuracy was 96.0%. The entire
system remained stable and reliable.
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Abstract: Soil exhibits layers of extreme compaction from both natural causes and wheel traffic. These compaction
layers impede root growth, thereby reducing the plants capacity to obtain water during drought. Subsoil tillage is a
remedy for adverse soil compaction that results in improved conditions for crop growth. Mechanical disturbance of
subsoil increases water holding capacity and reduces impedance to root penetration. Vertical mulching is a technique
that can be used to partially alleviate soil compaction within the critical root zones of deep rooted crops. A study was
conducted by placing raw and composted coir pith using a two row subsoil coir pith mulching machine in three different
soil depths (250, 350, and 450 mm) at the three application rates of 15 t/ha, 20 t/ha, and 25 t/ha and the effect of

soil strength was investigated. The experiment was conducted for a rainfed cotton crop. The soil strength profile was
recorded in all the treatments. The cone penetrometer resistance was measured for each increment of 10 mm and
recorded manually from a digital force indicator during maturity stages of crop in all the treatment plots. The cone
penetrometer resistance was measured directly on the row and the cone index was computed. Deep placement of
mulch reduced the soil strength as compared to shallow placement. The lower soil strength (0.5 kPa to 0.8 kPa) in
the loosened and mulched zone provided an impedance free zone for the root to proliferate. The rapid increase in
cone index values at depths immediately below the respective depth of placement (250, 350 and 450 mm) of raw and
composted coir pith mulch indicated that the existence of undisturbed soil profile below the mulched zone which could
be potential limiting factor for root development.
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35. Drying characteristics and quality of bananas under infrared radiation heating
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Abstract: Hot air (HA) drying of banana has low drying efficiency and results in undesirable product quality. The
objectives of this research were to investigate the feasibility of infrared (IR) heating to improve banana drying rate,
evaluate quality of the dried product, and establish models for predicting drying characteristics. Banana slices of 5
mm and 8 mm thickness were dried with IR and HA at product temperatures of 60°C, 70°C and 80°C. Banana drying
characteristics and changes in residual polyphenol oxidase (PPO), Hydroxymethylfurfural (HMF), color, moisture
content (MC) and water activity during the treatments were investigated. Results showed that significant moisture
reduction and higher drying rates were achieved with IR drying compared to HA drying in the early stage. The drying
data could be fitted to the Page model for accurate prediction of MC change for IR and HA drying with mean R2 of
0.983. It was noted that enzyme inactivation occurred more quickly with IR than with HA drying. A unique response
of PPO under IR and HA drying was revealed. IR heating of banana inactivated PPO within the first 20 min of drying
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at 60°C, 70°C and 80°C, while PPO was first activated before inactivation at 60°C and 70°C drying with HA. The
highest HMF content occurred in banana slices with 5 mm thickness dried with IR at a product temperature of 80°C.
It is therefore recommendable to dry banana with IR at product temperature of 70°C or below to preserve the product
quality. These findings are new and provide more insight in the application of IR heating for drying banana for improved
drying rate and product quality.
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Abstract: Unmanned aerial vehicles have been developed and applied to support agricultural production management.
Compared with piloted aircraft, an Unmanned Aerial Vehicle (UAV) can focus on small crop fields at lower flight
altitudes than regular aircraft to perform site-specific farm management with higher precision. They can also "fill

in the gap" in locations where fixed winged or rotary winged aircraft are not readily available. In agriculture, UAVs
have primarily been developed and used for remote sensing and application of crop production and protection
materials. Application of fertilizers and chemicals is frequently needed at specific times and locations for site-specific
management. Routine monitoring of crop plant health is often required at very high resolution for accurate site-specific
management as well. This paper presents an overview of research involving the development of UAV technology for
agricultural production management. Technologies, systems and methods are examined and studied. The limitations
of current UAVs for agricultural production management are discussed, as well as future needs and suggestions for
development and application of the UAV technologies in agricultural production management.
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Abstract: The study revealed the development of cost effective technology utilized as a practical tool for treatment
of seasonal torrent and addressing erosion problems and land use planning. Technology was implemented in a small
agricultural watershed located in foot hill of Shivalik, India, to assess its prediction capacity of runoff, peak runoff flow
and sediment yield. Cost effective technology was evaluated at the event scale by using a database of hydrological,
geomorphologic and land use data collected during a two-year period. In the catchment, the gullies which are small
to medium in size were treated with gully plugging by erecting loose boulder check dams and erected with different
species of plants. Different types of spur were constructed with vegetative reinforcement for channelization of stream
flow. The sediments deposited in the first year at downstream was recorded 0.09-81.0 tons, while in the second

year it was reduced up to 0.07-16.7 tons. Similarly, up stream sediment deposition was recorded 1.0-72.0 tons and
0.37-13.1 tons in two consecutive years. The D-50 analysis of sediment deposited was carried in three different places
of torrent and it was found that deposited particle size material decreased after treatment undertaken in the torrent bed.
Therefore, the mechanical as well as vegetative measures helped in the channelization of water course towards the
central line with the tune of 10-100 m, stabilization of torrent bed and reclamation of degraded land.
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Abstract: Separation of shelled walnut particles was studied on two varieties of Persian walnut, Poost-Kaghazi and
Poost-Sangi using pneumatic method. The moisture contents of the samples were determined. The particles were
considered in three categories of shell, kernel and shell-kernel together. Each category was manually classified based
on their size, in three portions of 1/8, 1/4, and 1/2, as well as the whole kernel and whole walnut. The terminal velocity
of each group was determined. The shelled walnuts were sieved and classified in three groups of small, medium and
large. The effects of separation time (5, 10 and 15 seconds), feeding value (50 to 80 gr) and air velocity on separation
of the kernels and shells were studied for both varieties. The interaction effects were also studied for three walnut sizes
(small, medium and large). The terminal velocity was the highest for the whole walnut and the whole kernel while it was
lowest for 1/4 and 1/8 of the shell. The best separation was performed at air velocities of 9.20, 10.04 and 10.94 m/s
with 98.2%, 98.9% and 98.2%, respectively.
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Abstract: Locally linear embedding (LLE) algorithm has a distinct deficiency in practical application. It requires users
to select the neighborhood parameter, k, which denotes the number of nearest neighbors. A new adaptive method

is presented based on supervised LLE in this article. A similarity measure is formed by utilizing the Fisher projection
distance, and then it is used as a threshold to select k. Different samples will produce different k adaptively according
to the density of the data distribution. The method is applied to classify plant leaves. The experimental results show
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that the average classification rate of this new method is up to 92.4%, which is much better than the results from the
traditional LLE and supervised LLE.

Number of references: 19

Main heading: Plants (botany)

Controlled terms: Agricultural engineering

Uncontrolled terms: Adaptive neighbors - Fisher projections - Leaf recognition - Manifold learning - Precision
Agriculture - Supervised locally linear embedding

Classification code: 461.9 Biology - 821 Agricultural Equipment and Methods; Vegetation and Pest Control
DOI: 10.3965/j.ijabe.20130603.007

Database: Compendex

Compilation and indexing terms, Copyright 2013 Elsevier Inc.

Data Provider: Engineering Village

40. Moisture dependent physical properties of Lagenaria siceraria seed

Accession number: 20140117167975

Authors: Said, Prashant Pandharinath (1); Pradhan, Rama Chandra (1)

Author affiliation: (1) Department of Farm Engineering, Institute of Agricultural Sciences, Banaras Hindu University,
Varanasi, Uttar Pradesh 221 005, India

Corresponding author: Said, P. P.(psaid4@gmail.com)

Source title: International Journal of Agricultural and Biological Engineering

Abbreviated source title: Int. J. Agric. Biol. Eng.

Volume: 6

Issue: 4

Issue date: 2013

Publication year: 2013

Pages: 111-120

Language: English

ISSN: 19346344

E-ISSN: 19346352

Document type: Journal article (JA)

Publisher: Chinese Society of Agricultural Engineering, Agricultural Exhibition Road South, Beijing, 100026, China
Abstract: The investigation was done to evaluate the effect of moisture content on some physical properties of
Lagenaria siceraria seed. The study was conducted at five moisture levels such as 8.84%, 10.10%, 11.89%, 12.60%
and 15.10% (wet basis). Results showed that the mean value of principal dimensions, average diameters, surface
area and 1000 seed mass increased linearly but aspect ratio decreased with increase in moisture content. The
sphericity increased in the moisture range of 8.84% to 11.89% but decreased with further raise in the moisture up to
15.10%. Gravimetric properties like bulk density increased with increase in moisture content however true density and
porosity decreased linearly with increase in moisture content. Angle of repose and terminal velocity increased linearly
with moisture content of the seed. The coefficient of friction increased linearly with seed moisture content on five
experimental surfaces (plywood, galvanized iron, glass and plastic). The information pertaining to moisture dependant
physical properties of Lagenaria siceraria seeds may become an essential part in design of processing machines and
its unit operations, design of dehulling, oil expression and other processing equipments.
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Abstract: Tea freeze injury is one of the most severe agro-meteorological disasters, which leads to sizable losses of
tea production in China. The freezing resistant ability of overwintering tea trees becomes weaker and weaker from
early-spring to late-spring. If it decreases to critical temperature of -2 °C or lower in the stage with one or two leaves,
tea trees suffer from freeze injury and the yield or quality of spring tea production could decrease greatly. Although
measurements have been taken to prevent such damage, the physiological and biochemical mechanism of how tea
(Camellia Sinensis) plant response to freeze injury is still to be elucidated. A comparative proteomics analysis was
made on tea leaves at the two-leaf stage. The differential image analysis showed 46 spots with density changes (29
spots increased and 17 spots decreased; p<0.01) in the freeze injury group compared with the control group. Thirty
eight differential protein spots (p<0.01) with good resolution and relatively high abundance in MS were subjected to
further protein identification. Among them, all 17 up-regulated spots were collected whereas only six of the down-
regulated spots were selected. These differentially expressed proteins including heat shock protein 70, oxygen-
evolving enhancer protein, adenosine triphosphate synthase, S-adenosylmethionine synthetase and some enzymes
involved in carbohydrate metabolism, were shown responsive to freeze injury. The results would greatly increase the
comprehension of the molecular mechanism for freeze injury and provide a better decision making for freeze protection
and control.
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Abstract: In this study, drying characteristics of Syzygium cumini was experimentally investigated under the
temperatures of 50°C, 60°C and 70°C and the mathematical models were used to fit the drying of Syzygium cumini.
Moisture transfered from Syzygium cumini was described by applying the Fick's diffusion model and the effective
moisture diffusivity was calculated. The temperature dependence of the effective moisture diffusivity for the drying of
Syzygium cumini samples was described by an Arrhenius-type relationship with activation energy. Drying data were
fitted to seven drying models, namely Lewis, Henderson and Pabis, Logarithmic, Twoterm, Page, Wang and Singh
and modified Henderson and Pabis. The Logarithmic model was found as the best fitted model in describing the drying
behavior of Syzygium cumini.
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Abstract: In this study, seven widely used potential evapotranspiration (ETo) methods were evaluated by comparing
with the FAO-56 Penman-Monteith method (PM method) to provide useful information for selecting appropriate ETo
equations under data-limited condition in Beijing, China. Statistical methods and parameters, namely linear regression,
root mean squared error (RMSE) and mean bias error (MBE), were used to evaluate the seven ETo methods. Results
showed that ETo estimated using Kimberly-Penman method have fairly close agreement with the PM method (referring
to standard ETo), considering the coefficient of determination (R2) of 0.96, RMSE of 0.42 mm/day, and a coefficient
of efficiency (E) of 0.96. Locally calibrated Penman and Doorenbos-Pruitt methods also have better agreement with
the PM method, correspondingly with R2 of 0.99 and 0.95, RMSEs of 0.24 mm/day and 0.21 mm/day, and coefficients
of efficiency of 1.02 and 0.99, respectively. The ETo is the most sensitive to vapor pressure deficit (VPD) and net
radiation in the Beijing area. Hence, the VPD-based and VPD-radiation combined ETo methods were developed and
calibrated. Results showed that the two developed methods performed well in ETo estimation. By fully considering
the data-limit situation, the calibrated Turc method, VPD-based method and VPD-radiation-combined method may be
attractive alternatives to the more complex Penman-Monteith method in Beijing.
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44, Storage stability of dried tomato slice

Accession number: 20140117167974

Authors: Shittu, S.K. (1); Isiaka, M. (2)

Author affiliation: (1) Department of Agricultural Engineering, Bayero University, Kano, Nigeria; (2) Department of
Agricultural Engineering, Ahmadu Bello University, Zaria, Nigeria

Corresponding author: Shittu, S. K.(sarafadeenshittu@yahoo.com)

Source title: International Journal of Agricultural and Biological Engineering

Abbreviated source title: Int. J. Agric. Biol. Eng.

Volume: 6

Issue: 4

Issue date: 2013

Publication year: 2013

Pages: 104-110

Language: English

ISSN: 19346344

E-ISSN: 19346352

Document type: Journal article (JA)

Publisher: Chinese Society of Agricultural Engineering, Agricultural Exhibition Road South, Beijing, 100026, China
Abstract: Unlike fresh farm produce, processed fruits and vegetables such as sun dried tomatoes can be categorized
as ambient temperature shelf stable products. However, large quantities of these products yet easily go bad most
especially when the appropriate conditions for their storage are not offered. To minimize these losses, it is important
to know and exploit the optimum environmental conditions and moisture content range for the storage of the products.
The present study through systematic theoretical assertions employed by other researchers on other crops seeks

to establish the storage stability of dried tomato slice at three probable temperatures of 10, 30 and 45°C. Results
show that in this temperature range, upper limit moisture content varied between 6%-7.5% and 6.5%-8.3% d.b. for
adsorption and desorption, respectively. The corresponding lower limit moisture contents varied between 4.29%-5.52%
and 5.15%-6.29% d.b. In order to minimize moisture migration into or out of dried tomato slice during storage, the study
revealed that the product should be stored within 29%-62% relative humidity.
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Abstract: The objective of this study was to understand the role of surface texturing in microalgal cell attachment

to solid surfaces. Two microalgal species, Scenedesmus dimorphus and Nannochloropsis oculata, were studied

on solid carriers made of nylon and polycarbonate. Ridge, pillar and groove at micro-scale were engineered on the
solid carriers. Cell response to the textured surfaces was separately described by the Cassie and Wenzel models
and the contact point theory. Comparison between measured and model-predicted contact angles indicated that

the wetting behavior of the textured solid carriers fell into the Wenzel state, which implied that algal cells could fully
penetrate into the designed textures, but the adhesion behavior would be dependent on the size and shape of the cell.
Experimental results showed that the attachment was preferred when the feature size was close to the diameter of
the cell attempting to settle. Larger or smaller feature dimensions had the potential to reduce cellular attachment. The
observation was found to qualitatively comply with the contact point theory.
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Abstract: Efficient water management of crop requires accurate irrigation scheduling which, in turn, requires the
accurate measurement of crop water requirement. Reference evapotranspiration plays an important role for the
determination of water requirements for crops and irrigation scheduling. Various models/approaches varying from
empirical to physically base distributed are available for the estimation of reference evapotranspiration. This study
identified most suitable reference evapotranspiration model for sub-temperate, sub humid agro-climatic condition using
climatic and lysimeter data. The Food and Agriculture Organization (FAO) recommended crop coefficient values are
modified for the local agro-climatic conditions. The field experiment was conducted in sub-temperate and sub-humid
agro-climate of Solan, Himachal Pradesh, India. Actual crop evapotranspiration for different crop growth stages of
wheat (Triticum-aestivum) has been obtained from water balance studies using lysimeter set-up. Field observed and
computed individual-stage wise crop evapotranspiration values are compared, to identify the most suitable reference
evapotranspiration model for computing crop evapotranspiration. Penman Monteith model shows close agreement with
observed value with COD, SEE and ARE values; 0.96, 13.69 and -5.8, respectively. Further, an effort has been made
to compare the accuracy of various widely used methods under different climatic conditions.
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Abstract: The variation of nutrient and anti-nutrient compounds in commercial mungbean cultivars (Chinat 72,
MS-1, Chinat 80, and L3-8) during seven periods of germination and sprouting was determined. The seeds were
selected randomly at 6 h of soaking (1st stage), 23 h (2nd stage), 47 h (3rd stage), 71 h (4th stage), 77 h (5th stage)
of sprouting, and 12 h, and 24 h of sunshine exposing (6th and 7th stage, respectively). It was found that nutrition
compositions (including protein content, crude fiber content, vitamin C content, total minerals, and HCL-extractability
of minerals) of all cultivars significantly increased with germination and sprouting. At the last stage, the total phenol
was the highest amount which was not significantly different from all cultivars. The total antiradical capacity (%, DPPH
inhibition) increased up to the maximum value in the last two stages of sprouting. The results showed that the phytic
acid, the anti-nutrient component decreased with the consequence of germination, and reached the untraceable value
at the last stage. In addition, the highest amount of chlorophyll (7.15- 8.99 mg/100 g) was found in Chinat 72 and
MS-1 cultivars at the last stage of sprouting, comparing to Chinat 80 and L3-8 cultivars. It is therefore recommended
to consume high chlorophyll mungbean sprout with the benefits of high nutrient constituents and low price purchase
comparing to other green vegetables.
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Abstract: The microwave-low-pressure process (MWLP) of total polyphenols from Chaenomeles speciosa fruit was
studied, and the advantages of MWLP were further evaluated by comparing with ultra high pressure (UHP) and
microwave-assisted extraction (MAE). The influences of liquid/solid ratio, extraction time, pressure, and ethanol
concentration on the performance of MWLP were investigated. Thereafter, the interactive variables were further
optimized by the stepwise multiple quadratic regression model on the basis of the previous univariate analysis. The
results showed that temperature as an intermediate variable in MWLP significantly affected the yields of polyphenols
and 3-o-caffeoyl-quinic acid, which was determined by pressure and ethanol concentration. The optimized parameters
were proved to be valid because the results predicted by the stepwise multiple quadratic regression model equations
fit well with the experimental results. Compared with UHP, the predominance of MWLP was that the extraction time
was shortened and the cost of extraction equipment was lowered. MWLP is an effective technology since MWLP was
superior to MAE based on extraction yield, solvent loss and reproducibility.
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Abstract: Pesticide application is a dynamic spatial distribution process, in which spray liquid should be able to cover
the targets with desired thickness and uniformity. Therefore, it is important to study the 2-D and 3-D (dimensional)
spray distribution to evaluate spraying quality. The curve-surface generation methods in Excel were used to establish
1-D, 2-D, and 3-D graphics of variable-rate spray distribution in order to characterize the space distribution of the
variable-rate spray. The 1-D, 2-D, and 3-D distribution graphs of Pulse-Width Modulation (PWM)-based continuous
variable-rate spray were developed to provide a tool to analyze the distribution characteristics of the spray. The 1-D
graph showed that the spray distribution concentrated toward the center of the spray field with the decreased flow-rate.
The 2-D graph showed that the spray distribution always spread as the shape of Normal Probability Distribution with
the change of the flow-rate. The 3-D graph showed that the spray distribution tended to be uniform when the sprayer
travelled forward at the appropriate speed. This study indicated that the visualization method could be directly used
for analysis and comparison of different variable-rate spray distributions from different experimental conditions and
measuring methods.
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Abstract: Renewable energies (especially solar energy) are globally suitable alternatives for fossil fuels. On the
other hand, greenhouses, as a main part of agriculture industry, use a significant amount of fossil fuels annually to
provide the required heat for the under-cultivation crops in the greenhouse. Currently this heat demand is provided by
a heater which burns gas oil as its main fuel. The main problem with these heaters is fuel hyper-consumption. That

is why feasibility of utilizing a solar energy storage system in greenhouses is studied here. As the low temperature
heat is required for preheating the air in the greenhouse, a solar collector array is proposed to be utilized in order to
displace heating demand of the heater and to reduce amount of fuel consumption. To evaluate the proposed system
effectiveness, an economic survey has been done on the proposed system based on Net Present Value (NPV)
method. The optimum capital cost for the project is found based on economic methods. The economic analysis shows
that 85 flat plate collector modules and an 8.5 cubic meters of storage tank are optimum selection of the project. The
results showed that, by employing the proposed system, 7 735 USD benefit as well as 11 050 litres of fuel providence
is obtainable annually. Economic evaluation based on NPV method resulted in the payback period of ten years.
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Abstract: The present research work has been carried out on biomass based 10 kW capacity gasifier power
generation system installed at College of Agricultural Engineering and Technology, Dr. Panjabrao Deshmukh
Agricultural University (Dr. PDKV), Akola Maharashtra, India. The main objectives were to evaluate various costs and
benefits involved in the power generation system. The costs of energy per unit were calculated for the first year of
operation. The economics of gasifier based power generation system and thereby the feasibility of the system was
examined by estimating per unit cost, Net Present Value (NPV), Benefit Cost Ratio (BCR), Internal Rate of Return
(IRR) and payback period. The discount cash flow method was used to find out the IRR. In the present analysis, three
costs viz. installed capital cost, operation and maintenance cost, and levelised replacement cost were examined for
the evaluation of the power generation per unit. Discount rate on investment in case of subsidy (Case I) and in case
without subsidy (Case II) for installation cost of system was considered as 12.75%. The BCR comes in Case | for
operating duration of 22 h, 20 h, and 16 h are 1.24, 1.18, and 1.13 respectively. Similarly for Case Il BCR comes
1.44,1.38, and 2.39. The IRR comes in Case | for operating duration of 22 h, 20 h, and 16 h are 26%, 22%, and
19% respectively. Similarly for Case Il IRR comes 52%, 44%, and 39% for operating duration of 22 h, 20 h, and 16

h, respectively. The payback period in the present analysis was worked out. The payback period for biomass based
gasifier power generation system were observed to be for Case | from three to four years and for Case Il it was one to
two years.
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52. Pre-harvest and post-harvest application of benzothiadiazole for controlling anthracnose
and extending shelf life of harvested banana
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Abstract: Anthracnose, caused by the fungus Colletotrichum musae, is a serious latent post-harvest disease of
banana, which results in major economic losses during transportation and storage. Benzo-thiadiazole-7-carbothioic
acid S-methyl ester (BTH), a functional analogue of the plant endogenous hormone-like compound salicylic acid (SA),
has been known to possess resistant effects on some diseases caused by fungi. The aim of present study was to
select an appropriate BTH concentration and an appropriate stage of banana ripening for its application in controlling
anthracnose and extending shelf life of harvested banana fruit. Different concentrations of BTH (50, 100, 200 and 300
ug/mL) were applied at different stages of banana fruit ripening, including one week, two weeks and one month before
harvest. The results suggest that while the concentrations of BTH ranging from 50 pug/mL to 200 pg/mL in both pre-
harvest and post-harvest application could control anthracnose of harvested banana fruit, the appropriate concentration
of BTH in both pre-harvest and post-harvest treatment was 100 pg/mL and the best time of BTH treatment was two
weeks before harvest. Examination of quality parameters including peel color and firmness indicated that 100 pg/mL
BTH treatment delayed banana fruit ripening at room temperature.
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Abstract: The presence of high levels of heavy metals in anaerobic fermentation residues is a major obstacle to the
resource utilization and urgent research for removal of heavy metals in the biogas slurry is needed. The handling of
large-scale residue slurry and safely returning to field urgently needed constructive suggestion. The contents of heavy
metal elements in the residue of anaerobic digestion processes of the wastewater and waste of the piggery were
mainly investigated. The contents of heavy metals in the original fluid and the centrifugal solution were determined in
this study. They included elements, such as Cu, Zn, Cr, Cd, Pb, As, Ni, Mn, Se, which were compared with the existing
standard including the irrigation water quality standards (GB5084-2005), comprehensive discharge standard of sewage
(GB8978-1996) and water-solubility humic acid fertilizer quality standards (NY1106-2010). The preliminary data
suggested that both the heavy metals before and after centrifugation were in excess of the standards to some degree
and the exceeding standard rate declined significantly after centrifugation. The absolute contents of heavy metals after
centrifugation declined significantly compared with that before centrifugation. Those ratios are 91.8%, 73.2%, 47.6%,
94.5%, 93.5%, 59.4%, 95.8%, 100% for Zn, As, Cd, Cr, Cu, Ni, Mn, Pb, respectively. A descriptive statistics as well as
a correlational analysis showed that there existed strong correlation among Cu, Pb, and the TS. Meanwhile, significant
correlation was found among total suspended solids (TS), Cd, Zn, As, Cr, Ni, and Mn at 0.01 level. The data and the
analysis above provided the theoretical and experimental support for the removal of heavy mental mainly characterized
by the removal of TS. According to the comparison between contents of heavy mental conversed from large amount
nutrients and corresponding standard (NY1110-2006), only As was found beyond standard. It was feasible to apply
biogas residues after centrifugation as water-solubility fertilizer due to the fact that As had low accumulation efficiency
in soil and plants.
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