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Abstract. Industrial applications of microfibrillated cellulose (MFC) and nanofibrillated cellulose (NFC) have been in
use for some time; however, there is a need to improve the production steps and at the same time to obtain better quality
products. NFC and MFC were generated from NaBH4 -modified kraft pulp, produced from a red gum tree plant (Eucalyptus
camaldulensis). The generated NFC and MFC were characterized by high-performance liquid chromatography, Fourier
transform infrared (FTIR) spectroscopy, thermogravimetric analysis (TGA) and 13 C-nuclear magnetic resonance (NMR).
Morphological and viscoelastic properties were investigated by scanning electron microscopy and rheometry, respectively.
The storage moduli of biofilms produced from NFC and MFC were investigated by dynamic mechanical thermal analysis
(DMTA). Both exhibited mostly identical FTIR spectra. When the spectra were compared with those of NaBH4 -modified
kraft pulp, minor shifts were observed due to crystallinity. In NMR spectra, disordered cellulose structures were observed
for both NFC and MFC, and these findings were also confirmed by differential scanning calorimetry. Rheology studies
revealed that the lowest viscosity was observed with MFC. TGA results showed that NFC degraded earlier compared with
NaBH4 -modified kraft pulp. DMTA exhibited that NFC films had about six times higher storage modulus compared with
MFC.
Keywords.

Biofilm; enzyme; MFC; NaBH4 ; NFC.

1. Introduction
Cellulose, composed of anhydroglucose units linked by β 1-4
glycosidic bonds, is a linear and natural homopolymer and
has free hydroxyl groups (C-2, C-3 and C-6 positions) with
different reactivities forming intra/intermolecular bonds [1].
Crystal packing controls not only the physical properties of
cellulose but also ordered/disordered cellulose structure as
well as free hydroxyl groups [2].
The complex structure of lignocellulosic biomass is the
main obstacle in fractionating cellulose, which is organized
into fibrils in the structure. The fibrils are aligned parallel to
each other and surrounded by a matrix of lignin and hemicelluloses. The lignin limits cell permeability and causes
insignificant cell destruction. Consequently, to improve the
cell permeability, lignin removal from the structure is essential. In addition, it should be mentioned that the hemicellulose
removal has slight effect on the nanocellulose synthesis compared with lignin removal [3].
Nanocellulose, is of great interest owing to many applications, belongs to the nanofibrillar domain; the nanofibrils can
be separated from each other when inter-fibrillar hydrogen
bonds are broken down by harsh caustic chemicals, specific

enzymes and/or intense mechanical forces. Rod-like cellulose
nanocrystals and longer cellulose nanofibrils are of interest
due to their nanoscale dimensions, which improve the properties of elastic modulus [4], axial thermal expansion coefficient
[5] and specific surface area [6].
Several methods have been applied to break down the
hydrogen bonds to produce nanoscale cellulose. One approach,
acid hydrolysis, breaks 1,4 glycosidic bonds in the cellulose. Sulphuric acid, hydrochloric acid, hydrobromic acid and
mixed acetic and nitric acids are capable of hydrolysing the
cellulose. The method consumes less energy and isolates rodlike cellulose nanocrystals effectively. These chemicals do not
esterify the cellulose surfaces, resulting in higher yields [7]. It
should be noted that chemical methods are not economically
feasible and also environment friendly [8].
Mechanical treatments, high-pressure homogenization [9],
grinding [10], ultrasonication [11], cryocrushing [12] and
high-speed blending [13] have been studied to improve
the yield up to 100% [14]. The treatments generate longer
(several micrometers) but less uniform (5–100 nm wide)
[15] and less crystalline [16] cellulose nanofibrils. On
the other hand, the treatments consume high amount of
energy [17].
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Comparative study of functional properties of eight walnut (Juglans regia L.) genotypes
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Abstract
Eight walnut (Juglans regia L.) genotypes were assessed for the glutathione (GSH) and total phenolic contents (TPC), as
well as their antioxidant capacities. The GSH contents were between 1.1 and 7.2 mg 100 g-1. The TPC contents ranged from
33 to 50.3 mg GAE g-1, while the ferric ion reducing antioxidant power (FRAP) values ranged from 156 to 302 mg FeSO4 g-1.
A strong correlation (r2=0.8258) was determined between the FRAP values and the TPC. Cupric ion reducing antioxidant capacity
(CUPRAC) values ranged from 13 to 35 mg trolox g-1. The correlation between the CUPRAC values and the GSH contents was
weak (r2=0.2069). The walnut extracts (0.2 mg mL-1 concentration) showed 16.2-40% DPPH (2,2-diphenyl-1-picrylhydrazyl)
scavenging activity. A strong correlation between DPPH-TPC was determined (r2=0.8538), and it was concluded that the TPC
makes the most important contribution to the antioxidant capacity of the walnut. Additionally, the walnut may be appraised,
in view of its nutritional value and health benefits, by considering the GSH content revealed in the current study.
Keywords: walnut; Juglans regia L.; glutathione; total phenolic compounds; antioxidant activity.
Practical Application: Walnuts (Juglans regia L.) have higher antioxidant activity than the other nut species. The main emphasis
of this study is to focus on contents of GSH and TPC as well as antioxidant activity. To our knowledge, this is the first study
assesses antioxidant properties of walnut with different aspects including GSH and TPC as well as FRAP, CUPRAC and DPPH
scavenging activity values that presents both the GSH content and the antioxidant capacity properties of walnuts.

1 Introduction
A natural, balanced, and high quality diet has become a
considerable issue in recent years. Therefore, epidemiological
studies focus on functional foods that are described as not only
supplying the basic nutritional ingredients, but also as influencing
treatments and protection against illness. The walnut (Juglans regia L.)
is a functional food that contains appropriate portion of basic
nutritional elements and plays an important role as a promoter
of medicine used for heart diseases (Bakkalbaşı et al., 2012).
Fruits, vegetables, and grain products are natural sources
of antioxidants that help decrease the adverse effects of free
radicals on the body. Damages caused by free radicals, like DNA
mutation, cross-linking of proteins, and lipid peroxidation, are
inhibited by antioxidants. Because of this effect, antioxidant
compounds in foods have significant role to prevent chronic
diseases such as cancer or heart disease. Walnuts contain
important antioxidants that are mainly tocopherols and phenolic
compounds (Kornsteiner et al., 2006; Pereira et al., 2008).
The anti-inflammation and antioxidant properties of phenolic
compounds in plants correlate with a reduction in the risk of
several diseases. For example, it has been shown that walnuts
are a source of polyphenolics (like ellagic acid and gallic acids)
and inhibit in vitro plasma and LDL oxidation (Anderson et al.,
2001; Chen & Blumberg, 2008).
Thiols, characterized as mercaptan, are other important
antioxidants and they figure on protein synthesis. Fresh fruits,

vegetables, and some spices contain high amounts of thiols like
glutathione, cysteine, homocysteine and captopril. The most
prominent thiol, glutathione (γ-L-glutamyl-L-cysteinyl-glycine,
GSH), protects cells from oxidative damage. Unfortunately, there
are only limited number of research that measure the thiol levels
in foods (Demirkol et al., 2004; Gümüşay et al., 2015).
As a natural reservoir reducing power, GSH can be
quickly used by cells against oxidative stress. The hydrogen
in its sulfhydryl group shows antioxidant activity by reducing
molecules that are under oxidative stress. Since a lack of GSH
places cells at risk of oxidative damage, the instability of GSH
levels observed during neurodegenerative diseases, cancer, HIV,
and ageing, is not a surprise. GSH, that shows activity as an
electron donor in reduction reactions, is effective in removing
reactive oxygen species (ROS) such as free radicals, lipid peroxyl
radicals, hydroxyl radicals, peroxy nitrite, and hydrogen peroxide
(Demirkol & Ercal, 2011). Several studies have revealed that
thiols play a significant role in preventing damage (especially
apoptosis) caused by ROS; oxidative stress induces apoptosis
and necrosis in cases of GSH deficiency (Higuchi, 2004). GSH
has a significant role in detoxification of harmful substances
such as toxins, metals, herbicides, and xenobiotics, making
conjugates with them. It is vitally important in protecting the
intestines against oxidative damage and toxic substances from
foods (Demirkol & Ercal, 2011).
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Abstract The essentiality of 14 mineral elements so far have been reported in plant nutrition.
Eight of these elements were known as micronutrients due to their lower concentrations in
plants (usually ≤100 mg/kg/dw). However, it is still challenging to mention an exact number of
plant micronutrients since some elements have not been strictly proposed yet either as essential
or beneficial. Micronutrients participate in very diverse metabolic processes, including from
the primary and secondary metabolism to the cell defense, and from the signal transduction to
the gene regulation, energy metabolism, and hormone perception. Thus, the attempt to
understand the molecular mechanism(s) behind their transport has great importance in terms
of basic and applied plant sciences. Moreover, their deficiency or toxicity also caused serious
disease symptoms in plants, even plant destruction if not treated, and many people around the
world suffer from the plant-based dietary deficiencies or metal toxicities. In this sense,
shedding some light on this issue, the 13 mineral elements (Fe, B, Cu, Mn, Mo, Si, Zn, Ni,
Cl, Se, Na, Al, and Co), required by plants at trace amounts, has been reviewed with the
primary focus on the transport proteins (transporters/channels) in plant roots. So, providing the
compiled but extensive information about the structural and functional roles of micronutrient
transport genes/proteins in plant roots.
Keywords Toxicity . Deficiency . Micronutrient . Beneficial element . Broad range affinity

Introduction
Plants are usually reported to need about 14 essential mineral elements for healthy growth and
development [1]. From these elements, eight such as boron (B), chlorine (Cl), copper (Cu),
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Abstract
Zoonoses are defined by the world health organization as diseases and infections which are transmitted naturally between vertebrate
animals and human. Undestanding the zoonotic risk posed by pox viruses in companion animals is important for both human and animal
health. contagious ecthyma is highly contagious, zoonotic, viral skin disease that affects sheep, goats and some other domesticated and
wild animals. In this present study was detected and evaluated levels of plasma paraoxonase activity (PON1), high-density lipoprotein (HDL),
total sialic acid (TSA), malondialdehyde (MDA), nitric oxide (NO) and total blood glutathione (GSH) concentrations in healthy sheep and
natural infected sheeps with ecthyma. In healthy sheep, laboratory results were determined as PON1 218.54±17.93 U/L, TSA 59.89±5.59 mg/
dL, HDL 48.4±4.88 mg/dL, MDA 8.58±0.80 μmol/L, NO 7.78±1.02 μmol/L and GSH 21.11±3.70 mg/dL. These values were found 174.92±18.68
U/L, 70.1±6.56 mg/dL, 37.9±6.47 mg/dL, 11.26±1.06 µmol/L, 12.44±1.90 µmol/L, 7.79±0.90 mg/dL respectively in sheeps wich are infected
by ecthyma. As a result, it was concluded that there is oxidative stress due to imbalance between pro-oxidant and antioxidant molecules in
sheep which are infected by ecthyma, and this imbalance is shaped by increasing oxidant levels.

Keywords: Ecthyma, Paraoxonase activity, Total sialic acid, Oxidative stress, Sheep

Ecthyma Contagiosa’lı Koyunlarda Paraoksonaz Aktivitesi, Total Sialik
Asit ve Oksidatif Stresin Değerlendirilmesi
Özet
Zoonozlar, dünya sağlık organizasyonu tarafından omurgalı hayvanlar ve insanlar arasında doğal olarak iletilen hastalıklar ve enfeksiyonlar
olarak tanımlanmaktadır. Pox virüslü hayvanların oluşturduğu zoonotik riskin saptaması ve bertaraf edilmesi hem insan hem de hayvan
sağlığı için önemlidir. Bulaşıcı ektima koyun, keçi, diğer bazı evcil ve vahşi hayvanları etkileyen bulaşıcı, zoonotik, viral cilt hastalığıdır. Sunulan
bu çalışmada sağlıklı ve ektima ile doğal enfekte koyunlarda plazma paraoksonaz aktivitesi (PON1), yüksek dansiteli lipoprotein (HDL), toplam
sialik asit (TSA), malondialdehit (MDA), nitrik oksit (NO) ve toplam kan glutatyonu seviyeleri tespit edildi ve sonuçları değerlendirildi. Sağlıklı
koyunlarda PON1 218.54±17.93 U/L, TSA 59.89±5.59 mg/dL, HDL 48.4±4.88 mg/dL, MDA 8.58±0.80 µmol/L, NO 7.78±1.02 µmol/L ve GSH
21.11±3.70 mg/dL olarak belirlendi. Ektima ile enfekte koyunlarda ise bu değerler sırasıyla 174.92±18.68 U/L, 70.1±6.56 mg/dL, 37.9±6.47
mg/dL, 11.26±1.06 µmol/L, 12.44±1.90 µmol/L, 7.79±0.90 mg/dL tespit edildi. Sonuç olarak, ektima ile enfekte koyunlarda, pro-oksidan ve
antioksidan moleküller arasındaki dengesizliğe bağlı oksidatif stres oluştuğu, bu dengenin artan oksidan seviyelerine bağlı olduğu saptandı.

Anahtar sözcükler: Ektima, Paraoksonaz aktivitesi, Total sialik asit, Oksidatif stres, Koyun
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Aim : This research is based on vegetation elaboration of Elmacik Mountain in the Western Black Sea
Region of Turkey, which has a quite rich floristic and vegetation diversity.
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Results : The forest vegetation was presented by 2 classes and 2 orders which contained 4 alliances and
11 associations. Constrained ordination revealed that the altitude is the most important factor affecting
species composition (23.1 %), followed by soil depth (19.1 %). However, when conditional effects of
variables are considered, forest cover
(16.7 %) had the highest contribution
following altitude (23.1 %). Hyperico
calycini-Quercetum petraea had the
highest species diversity because of
one-storied and light penetrating leaf
structure. However, Rhododenro
pontici-Fagetum orientalis had the
lowest species diversity due to a
dense shrub cover consisting of
Rhododendron ponticum. Average
EIVs for continentality, soil nutrient
and light were positively correlated
with altitude and nutrient EIVs with
soil depth, stand height and cover.
Radiation index calculated from
latitude, slope degree and aspect
showed correlation with light and
continentality EIVs.
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Methodology : Since varied ecological conditions cause a diverse vegetation in the region, vegetationenvironment relation was analyzed with multivariate statistical techniques. In the context of the study,
syntaxonomical scheme of the region was introduced and ecological characteristics of the main forest
types and vegetation data were analyzed using environmental variables and Ellenberg Indicator Values
(EIVs) derived from species composition.
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Interpretation : Altitudinal
distribution of forest communities was
mainly affected by exposure and soil
conditions (soil depth, soil type) in the
region. Species variation in each unit
was well explained with the average
EIVs, which were also supported with
the measured environmental
variables.
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Abstract This 2-year field study investigates the potential of
seed priming to mitigate losses caused by drought stress at
different phenophases of wheat. Wheat seeds were soaked
either in distilled water or in aerated solution of CaCl2 (ψs
−1.25 MPa) for 18 h to accomplish hydropriming and
osmopriming, respectively. The soil moisture was maintained
at 90–100% field capacity (well-watered) or 45–50% field
capacity at vegetative (vegetative drought) and reproductive
(terminal drought) phases. Allometric traits leaf area index,
leaf area duration, and crop growth rate were initially more
affected by vegetative drought; however, terminal drought
was more severe at later stages. Drought at both phenophases,
especially terminal drought, impaired the entire yield-related

traits of wheat; however, osmopriming compensated the
drought-induced losses up to a certain extent. Osmopriming
improved the wheat grain yield, economic benefits, and allometric traits under vegetative and terminal drought as well as
well-watered conditions. It is recommended that the physiological, biochemical, and genetic mechanisms of
osmopriming must be explored to find more valuable insights
for improving wheat productivity.
Keywords Osmopriming . Vegetative drought . Terminal
drought . Wheat . Growth . Yield
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Drought stress is a significant hurdle in sustainable wheat
production in semi-arid areas of the world (Farooq et al.
2015). Drought alters different physiological and biochemical
processes such as photosynthesis, respiration, translocation,
ion uptake, carbohydrate assimilation, nutrient metabolism,
and growth promoters resulting in disrupted plant growth
and development (Jaleel et al. 2008; Farooq et al. 2012;
Yasir et al. 2013). Water stress effects on plant species depend
upon the growth stage, duration, and severity of the stress
(Chaves et al. 2002; Hussain et al. 2008; Jaleel et al. 2008).
Wheat is the most important cereal around the globe which
feeds humans as well as animals. Global annual production of
wheat is 676 million tons, which feeds about one fifth of
humans (FAO 2011). With the current burgeoning population
of the globe, wheat production must be doubled by year 2050
to avoid food shortage risk (Foresight 2011); however,
drought is a constant restraint in improving the wheat productivity. Wheat crop faces periodic events of drought stress during its entire growth period. It demands water for its entire
growth period, but a few phases are more vulnerable to
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Sıçanlarda intravenöz uygulanan deli bal toksini
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ÖZ
Amaç: Deli bal zehirlenmelerin büyük bir kısmı ülkemizde görülmektedir. Deli bal
içinde bulunan toksinlerin temel kaynağı Rhododendron türü bitkiler olup, bu bitkilerdeki toksinlerden en fazla grayanotoksin-III bulunur. Deli bal zehirlenmelerinde
klinikte bradikardi, atriyoventriküler blok, asistoli, hipotansiyon, salivasyon gibi
semptomlar görülür.
Bu çalışmada, sıçanlara farklı dozlarda intravenöz (i.v.) yolla verilen grayanotoksinIII’ün doza bağımlı kardiyovasküler etkilerinin değerlendirilmesi amaçlanmıştır.
Yöntem: Çalışmada, 42 Wistar albino sıçan kullanılmış ve hayvanlar Kontrol, Grup
1 (5 µg/kg), Grup 2 (10 µg/kg), Grup 3 (20 µg/kg), Grup 4 (50 µg/kg) ve Grup 5 (100
µg/kg) olmak üzere altı gruba ayrılmıştır. Elektrokardiyogram (EKG), tansiyon arteriyel ve solunum sayısı için bazal değerler elde edildikten sonra i.v. grayanotoksin
uygulanmasının ardından 60 dk. boyunca bu parametreler kaydedilmiştir.
Bulgular: 5 µg/kg grayanotoksin-III verilen grupta, tüm zamanlarda anlamlı bir değişiklik olmazken, 10 ve 20 µg/kg toksin verilen gruplarda 2. ve 5. dk.’dan sonra anlamlı
biçimde solunum sayıları ve kalp tepe atım sayıları azalmış, arteryel basınçlarda düşme
görülmüştür. Yirmi beşinci dk.’dan sonra ise tüm parametreler bazal değerlere yeniden
geri dönmüştür. Elli ve 100 µg/kg grayanotoksin-III verilen gruplarda, 2. dk.’dan itibaren tüm parametrelerde hızla düşme olmuş ve 5-10 dk. içinde sıçanlar ölmüştür.
Sonuç: Sıçanlar için i.v. grayanotoksin-III’ün 50 µg/kg ve üzerindeki yüksek dozlarda lethal olabildiği, ölümün kardiyak arrest nedeniyle görüldüğü, 5 µg/kg ve altındaki
düşük dozlarda toksik etkilerin görülmediği, i.v. uygulamada toksik etkilerin yaklaşık
olarak 25 dk. sürdüğü saptanmıştır.
Anahtar kelimeler: Grayanotoksin-III, deli bal, kardivasküler etkiler
ABSTRACT
Objective: The mad honey poisonings are commonly seen in our country. The source
of the toxin in mad honey is plants of Rhododendron species. Grayanotoxin-III type
toxin is commonly found in these plants. Clinical effects of this toxin are bradycardia,
atrioventricular block, asystole, hypotension and symptoms such as salivation. In this
study; different doses of grayanotoxin-III were intravenously administered to rats
(i.v) and the effect of grayanotoxin on cardiovascular system was evaluated.
Methods: This study was performed on 42 Wistar albino rats and the animals were
divided into six groups. Control, Group 1 (5 µg/kg), Group 2 (10 µg/kg), Group 3 (20
µg/kg), Group 4 (50 µg/kg) and Group 5 (100 µg/kg) groups were formed. Baseline
values for electrocardiography (ECG), arterial blood pressure and respiratory rate
were obtained and recorded for 60 minutes after administration of i.v. grayanotoxin-III.
Results: Group1 (5 µg/kg) was not significantly changed in all time periods. In 10 and
20 µg/kg groups, respiratory rates, peak heart rates decreased significantly and drop
in arterial blood pressures was observed after 2nd and 5th minutes. While 25 minutes
after administration of i.v. grayanotoxin-III all parameters returned to baseline values again. In 50 and 100 µg/kg grayanotoxin-III groups all parameters fell sharply from
2 minutes on, and rats died within 5-10 minutes.
Conclusion: In conclusion, it was found that the lethal dose of grayanotoxin-III for
rats is 50 µg/kg. In addition the death was developed due to cardiac arrest. In case of
the lower level of 5 µg/kg grayanotoxin-III, any toxic effect was not seen. The effects
of toxin apparently lasted nearly 25 minutes.
Keywords: Grayanotoxin-III, mad honey, cardiovascular effects
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The effect of some chemicals on the color properties of Beech (Fagus
Orientalis L.) wood
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Abstract
Aim of study: Wood material has a unique color in the natural condition. The wood colorization
process is necessary to provide a tonality in the wood materials used in interior design and decoration and
to obtain different colors. One of the most important steps of the coloring or bleaching process is
selecting appropriate chemical for wood type. The aim of this study was to determine the effect of
hydrogen peroxide, ammonia, sodium silicate and acetic acid applied periodically three times on the color
changes of radial and tangent sections of beech (Fagus Orientalis L.) samples.
Area of study: This study was conducted at Karabük University and Düzce University, in Turkey.
Material and Methods: The color values of the samples were measured according to the CIEL*a*b*
color system.
Main results: As a result, the effect of cutting direction, chemical type, and application repeat on
changes in the color values of beech samples was found significant.
Research highlights: The maximum color change in the beech samples was determined in the radial
section as cutting direction, in the application of the sodium silicate as the chemical type and it was also
obtained in the third repeat as the number of applications.
Keywords: Beech wood, Chemicals, Color changing

Bazı kimyasalların Kayın (Fagus Orientalis L.) odununun renk
özellikleri üzerine etkisi
Özet
Çalışmanın amacı: Doğal haldeki ağaç malzemenin kendine özgü bir rengi vardır. İç mimari ve
dekorasyonda kullanılan ağaç malzemelerde renk uyumunu sağlamak veya farklı görüntüler elde etmek
için çoğu zaman renklendirme ve renk açma işlemlerine ihtiyaç vardır. Renklendirme veya renk açma
işleminin en önemli basamaklarından birisi ağaç türüne uygun kimyasalın seçilmesidir. Bu araştırmanın
amacı, kayın (Fagus Orientalis L.) odunundan radyal ve teğet kesitte hazırlanmış örneklere belirli
aralıklarla üçer kez uygulanan hidrojen peroksit, amonyak, sodyum silikat ve asetik asit kimyasallarının
örneklerde meydana getirdiği renk değişimini belirlemek içindir.
Çalışma alanı: Bu çalışma Karabük Üniversitesi ve Düzce Üniversitesinde gerçekleştirilmiştir.
Materyal ve Yöntem: Örneklerin renk değerleri CIEL*a*b* renk sistemine göre ölçülmüştür.
Sonuçlar: Araştırma sonuçlarına göre; kayın örneklerin renk değerlerindeki değişimde kesiş yönü,
kimyasal çeşidi ve uygulanma tekrarı önemli bulunmuştur.
Araştırma vurguları: Örneklerdeki en fazla renk değişiminin; kesiş yönü olarak radyal kesitte,
kimyasal çeşidi olarak sodyum silikat uygulamasında ve uygulama sayısında ise üçüncü tekrarda olduğu
belirlenmiştir.
Anahtar kelimeler: Kayın odunu, Kimyasallar, Renk değişimi
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Water-saving technologies affect the grain
characteristics and recovery of fine-grain rice cultivars
in semi-arid environment
Khawar Jabran 1,2 & Muhammad Riaz 3,4 & Mubshar Hussain 5 & Wajid Nasim 6,7,8 &
Umar Zaman 9 & Shah Fahad 10 & Bhagirath Singh Chauhan 11
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Abstract Growing rice with less water is direly needed due to
declining water sources worldwide, but using methods that
require less water inputs can have an impact on grain characteristics and recovery. A 2-year field study was conducted to
evaluate the impact of conventionally sown flooded rice and
low-water-input rice systems on the grain characteristics and
recovery of fine rice. Three fine grain rice cultivars—Super
Basmati, Basmati 2000, and Shaheen Basmati—were grown
under conventional flooded transplanted rice (CFTR), alternate wetting and drying (AWD), and aerobic rice systems.
Grain characteristics and rice recovery were significantly influenced by different water regimes (production systems).
Poor milling, including the lowest percentage of brown
(head) rice (65.3%) and polished (white) rice (64.2–66.9%)
and the highest percentage of broken brown rice (10.2%),

husk (24.5%–26.3%), polished broken rice (24.7%), and bran
(11.0–12.5%), were recorded in the aerobic rice system sown
with Shaheen Basmati. With a few exceptions, cultivars sown
in CFTR were found to possess a higher percentage of brown
(head) and polished (white) rice and they had incurred the
least losses in the form of brown broken rice, husk, polished
broken rice, and bran. In conclusion, better grain quality and
recovery of rice can be attained by growing Super Basmati
under the CFTR system. Growing Shaheen Basmati under
low-water-input systems, the aerobic rice system in particular,
resulted in poor grain characteristics tied with less rice
recovery.
Keywords Rice . Grain characteristics . Production systems .
Fine-grain rice cultivars and semi-arid environment
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