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Abstract: Metarhizium anisopliae is a soil-dwelling fungus that infects various insects and commonly uses as
a bioinsecticides worldwide. Previously, the total of 16 isolates of potential M. anisopliae, the highest
efficiency causing 100% brown planthopper (BPH) Nilaparvata lugens (Stal) mortality within 6 days
of exposure, composed of PB-01, PB-02, PB-10, PB-19, PB-28, PB-47, PB-51, PB-71, PB-75, PB-76, PB-95,
PB-101, PB-114, PB-117, PB-123 and PB-125 was isolated from forest soils in Phetchabun province.
The selection of heat tolerant conidia was carried out. The conidia of each isolate were preserved in organic
soil under the temperature at 40, 45 and 50 °C for 21 days. The surviving conidia were evaluated by the
number of the growing colonies on PDA media at 7, 14 and 21 days after preservation. The result showed
that conidia of most fungal isolates under preserved conditions could survive and form growing colonies on
PDA. However, the number of growing colonies was significantly different and declined continuously when
temperature and time of preservation were increased. The conidia of two isolates PB-02 and PB-75
significantly survived under the highest stress condition at 50 °C for 21 days with the highest number of
colonies at 3.8 x10* and 3.9x10* CFU/ml.

Keywords: high temperature, Metarhizium anisopliae, brown planthopper

Mycol. Res. 94 (3): 389-392 (1990)  Printed in Great Britain

Effect of temperature on spore germination in Metarhizium
anisopliae and Beauveria bassiana

N.L.HYWEL-JONES AND A.T. GILLESPIE
AFRC Institute of Horticultural Research, Worthing ‘Rmd, Littlehampton, West Sussex, BN17 6LP, UK.

Effect of temp on spore ination in A hizium anisopliae and Beauveria bassiana. Mycological Research 94 (3): 389-392 (1990).

Conidial germination in three strains each of Metarhizium anisopliae and Beauveria bassiana at 20~35 °C was mveshgaled The lag
phase for M. anisopliae strains was generally less than for B. bassiana at a gwm and was P

However, B. bassiana strain 206-85 had a very short lag phase that was independent of The ination rate was
species-dependent, with M. anisopliae strains having faster rates than B. bassiana. The combination of germination rate and lag phase
resulted in M. anisopliae strains having higher levels (95% in 10-14 h) d with the best B. bassiana
strain (206-85; 95% germination in 14-15 h). These results demonstrate intra-specific differences in the germination response which
should be considered when selecting isolates for development as myco-insecticides.

Key words: Metarhizium, Beauveria, Conidia, Temperature, Germination.
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Effect of co-application of phosphate rock with organic wastes on P
fractions in a tropical loamy sand soil
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Preliminary Histological Investigation of

I (2 (poles Exposed to Potassium Chlorate

INTRODUCTION

Longan 1s one of the major economic fruit crops in Thailand|

especially for exportation [1]. To induce oft-season owering of longan
trees and increase productivity, potassium chlorate has been used widely
in the upper northem provinces of Thailand [2-4]. Besides the benefits
of agrochemical usage, potassium chlorate could be washed into water

economic plants, e.g., longan, lychee, mango, rambutan, and orchid [3,
15-22]. Up-to-date, there has been only one report that mentioned the
impact of potassium chlorate on the survival rates of earthworms during
4 months of the treatments [23].
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Introduction
International Associations and organizations (UNEP, Convention on Biodiversity of the Rio N N

e el
-,

Earth Summit, 1992) emphasized the necessity of studying biodiversity in general and fish ., LM

.

diversity in particular, the conservation of fish richness, and the proper management and . « *

regulation of fishing (Galiya, 2003). The first study of Syrian freshwater fish was conducted by .~ '
the Austrian scientist Heckel (1843), who recorded 36 species of 4 genera of fish. “
In 1962, a comprehensive study on freshwater fish in Syria was published mentioning 86

species (Beckman, 1962). After that, sporadic studies of the German mission (GTZ) in 1980 that
included fish and other aquatic life in Lake Assad (Euphrates River) showed the presence of 21
species. Then, Coad (1991) recorded a list of 66 species of fish in the Tigris and Euphrates - _
rivers in the Syrian territory. The series of working documents of the Syrian-German project for-,
the development of fisheries in the Syrian fresh waters (IFAP, 1999) showed the presence of 23
endemic fish species in addition to introduced species Euphrates River (National Biodiversity

Study, 1998).
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Machine development for chicken processing

Chickens are poultry that has a relatively large body weight. They
eat and live on the ground. Most often they climb on trees, hedges, or perches
for sleeping at night. The commercial breeding of chickens is divided into two
categories: egg and meat breeds (Somparn, 2016). Laying hens must be kept in
an ideal environment where cages are designed in a good way at the base of
animal welfare to produce high-quality eggs for humans. The main goal is to get
one egg per hen each day while the eggs should be collected, cleaned, and
graded on-site. For producing meat, the fastest and most efficient method for
growing meat birds are the main focus. Producers made a contract with the
company, receive birds from a hatchery, and generate chicken meat to market in
about six weeks (CAERT). The poultry processing business is constantly growing
because it is a healthy and cheap source of protein for human.
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Sharma et al. (2014) reported Crossocheilus diplochilus from the Poonch River falling in
the total length (TL) range of 10 to 17 cm and body weight (BW) range of 12.16 to 41.22g. .
Sidiq et al. (2021) reported the size range of C. diplochilus from Dal Lake to be 6.9 to 13 .- €¥ £
cm and a body weight range of 3.2 to 24.0 g. Mushtaq et al. (2016) reported Wular Lake’s -';'.
C. diplochilus in the size range of 9 to 15 cm and a weight range of 9.9 to 39.2 g. rBhat et <
al. (2022) reported the total length range of C. diplochilus from Dal Lake to be 7 tol2cm

and a weight range of 3.3 to 16.1 g. Yousuf et al. (2023) reported C. diplochilus from
Manasbal Lake with a length of 9.56 + 0.22 cm and weight of 10.69 + 0.64 g.

N

Size classes of natural populations of Crossocheilus diplochilus varied with localities, for
examples 10 to 17 cm in total length (TL) and 12.16 - 41.22 g in body weight (BW) in
(Sharma et al., 2014); 6.9 - 13 cm TL and 3.2 - 24.0 g BW (Sidiq et al., 2021);

et

Size classes of natural populations of Crossocheilus diplochilus varied with localities
(Sharma et al., 2014; Sidiq et al., 2021; Mushtaq et al., 2016; .................. ).
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The co-application of PR with organic materials, compost (Waigwa et al., 2003),
animal manure (Mahimairaja et al., 1995; Agyin-Birikorang et al., 2007; Agyarko et
al., 2016) and crop residues (Oladeji et al., 2006) has been reported to increase the
solubility of PR because the amounts of organic acids produced during the composting
of the organic materials can acidify and dissolve the PR (Mahimairaja et al., 1995;
Waigwa et al., 2003; Saleque et al., 2004; Menezes-Blackburn et al., 2016). The
content of P solubility of PR varies with the type of organic material and the rate of
decomposition (Mahimairaja et al., 1995; Oladeji et al., 2006). Incorporating organic
materials can be a low cost means to enhance the effectiveness of the low reactivity
PR, but the P availability in soil could be altered (Linquist et al., 1997; Waigwa et al.,
2003; Chien et al., 2011). The phosphorus pool in the soil is dynamic; hence, different
types of P fractions differ notably in mobility, bioavailability, and chemical behavior,
resulting in one fraction of P being transformed into another under certain conditions
(Hedley et al., 1982; Sharpley, 1995; Linquist et al., 1997). In addition, they differ in
their rates of P release (Chien, 1993; Chien et al., 2011) and so it is necessary to
separate them into different biologically meaningful pools. Consequently, the contents
of different P fractions could indicate distinct bioavailability to crops. Nonetheless,
there is currently insufficient information on the co-effects of PR with organic material
inputs regarding their impact on the soil P fractionation of various forms of inorganic
and organic P.
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Effect of co-application of phosphate rock with organic wastes on P
fractions in a tropical loamy sand soil

Soil sample

The study was conducted as an incubation experiment using twice as great as that in 2% citric acid and four times that in
the surface soil horizon (0-30 c¢m) of a Dan Khot Thod soil neutral ammonium citrate and Petermann alkaline ammonium
series, Dk (Ustic Quartzipsamments), collected from a cassava citrate. Nevertheless, soluble P in the deionized water extractant
field (47P; 763332 E, 1678984 N) in Nakhon Ratchasima was the lowest (only 0.06% of total P,O,). Hence, there would
province, northeast Thailand. This soil type is commonly used be insufficient P available for plants if the studied PR were to
for field crop production, especially for cassava throughout the be uscd dircctly as P fertilizer
region where it occupies 0.37% of the total area (Duangpatra, 52 (Al
1988). The initial properties of the surface soil (0-30 c¢m)
were: loamy sand texture (895 g/kg sand, 37 silt g/kg, 68 g/ 2
kg clay); strongly acidic (pH 4.95 in water); cation exchange
capacity, 1.5 cmol/kg; organic matter (Walkley and Black
method), 15.07 g/kg; available P (Bray II extraction), 4.58
mg/kg; NH,OAc-exchangeable K, 34.8 mg/kg; Ca, 224 mg/
kg; and Mg, 13.4 mg/kg. In addition, the soil had a very low
total P (HNO,-HCIO, acid digestion) content of 30.8 mg/kg,
indicating a very low reserve of P which could eventually be

P costen (ghg o 1,0,)

I content (% of total P,O)

available to plants.

Phosphate rock sample

]
|

FA CA NAC
The phosphate rock sample (PR) was sampled from ore
sources in Kamphaeng Phet province, Thailand where it occurs Fig. 1 Salubibity of phsphate sack (PR} n different standard eximcasnls-2%
. . oo s S formic acid (FA), 2% citric acid (CA). neutral ammonium citrate
a3 pOCkClS and cayity ﬁllmgs in limestone caves containing (NAC), Petermann alkaline ammonium citrate {ACC), detonzed water
P,O; in the range 18-27% (Japakasetr, 1982). This PR had a (DI-expressedas: { A)Peontent;(B)percentageoftotal PO, whereerror bars
total P content of 20.2% P,O; but had low reactivity since its indicate = SD

T . o P ]




Kasetsart University

Effect of co-application of phosphate rock with organic wastes on P
fractions in a tropical loamy sand soil

organic amendments to field crops in Thailand (Department of
Agriculture, 2005), with the following acronyms used for the
four different treatments: CSW,,, CSW,,., CP,.,, and CP,, ..
Soil without PR or organic wastes was also included as the
control. Each treatment was replicated three times and arranged in
a completely randomized design.

Samples of the PR-treated soils were thoroughly mixed
with the desired amounts of CSW or CP; then, along with
the control soil, all samples were incubated in glass bottles at
27°C and closed with parafilm in which three holes were made
with a pin to allow gaseous exchange with the atmosphere. At
each measurement time of 0 d, 3d, 7d, 14d. 28 d, 56 d and
112 d after incubation (DAI) with wastes, samples were taken
to determine the contents of the chemical P fractionations.
The samples of day 0 incubation were analyzed immediately
after mixing the soil and wastes. The incubation bottles were
re-randomized and evenly mixed at the end of each of the
specified incubation period. In addition, the incubation bottles
were aerated by opening the parafilm every 3 d throughout the
incubation period to prevent the development of anaerobic
conditions. The soil moisture content was maintained at 60%
FC where the lost water was compensated by recording the
initial weights of the bottles and contents and adding deionized
water according to the loss in weight at each sampling time.

Sequentially extracted P fraction analysis

Soil P was sequentially fractionated using the Hedley
scheme (Hedley et al., 1982; Tiessen and Moir, 1993) to
distinguish different soil inorganic (Pi) and organic (Po)
P pools, as shown in Table 2. For the NaHCO,, NaOH and
concentrated HCI extracts, the filtrate was divided into two

portions, with the first being acidified to precipitate extracted
organic matter and then analyzed for Pi, while the second
was digested with acidified ammonium persulfate in an
autoclave at 103.4 kPa and 121°C for 90 min and then analyzed
for total P (Pt) (Environmental Protection Agency, 1971).
The Po amount in each of the NaHCO,, NaOH and concentrated
HCl extracts was obtained as the difference between Pt and Pi
in the respective extract. Total soil P was equal to the sum of all
measured P pools. The P concentration in all the extracts and
digestion solutions was determined colorimetrically at 882 nm
(Murphy and Riley, 1962).

Statistical analysis

The soil P fraction content was separately analyzed at each
measurement during the incubation period using analysis of
variance to detect treatment effects and Duncan’s multiple
range test to compare the differences between treatment means
at the p < 0.05 level of significance. All statistical analyses
of data were performed using the SPSS statistics software
package, version 24 (IBM Corp., 2016).

Results

The relative distributions and trends of the P content of
each bioavailability source over the sampling time up to 112
d are shown in Figs. 2 and 3, respectively. The inorganic (Pi)
and organic (Po) P contents in the soil incubated with PR
and different types and rates of organic wastes through the
incubation period of 112 days are shown in Figs. 4 and 5,
respectively.
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Effective quantum vyield, Y(ll) for Montipora
sp. in nitrate and temperature stress

0 24 48

Time (Hour)

Effective quantum yield

Figure 4. Zooxanthellae density before and after being exposed to different stressors. Different colour show 0 24
applied. HN = High nitrate, HT = High temperature and HNHT = High nitrate + high temperature.
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Fig. 4 Inorganic P (Pi) fraction in soils incubated with added phosphate rock and different types and rates of organic wastes at each measurement time:
(A)0d:(B)3d:(C)7d; (D) 14 d; (E) 28 d: (F) 56 d; (G) 112 d after incubation with waste;
Different lowercase letters on bars grouped within the same fraction are significantly (p < 0.05) different; error bars represent = SD
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Table 3 Antimicrobial activity (MIC and MBC values) of C. odorata leaf extract against nine pathogenic bacteria

Gram staining Microorganism MIC MBC
y
(mg/mL) (mg/mL)
B. cereus ATCC 11778 31.25 31.25
Gram-positive S. aureus ATCC 25923 31.25 125
M. luteus ATCC 4698 31.25 125
S. epidermidis ATCC 12228 62.5 >250
V. parahaemolyticus ATCC17802 31.25 62.5
Gram-negative S. maltophilia ATCC 13637 62.5 250
A. hydrophila ATCC 35654 62.5 250
C. freundii ATCC 43864 125 >250
S. sonnei ATCC 25931 31.25 250

31
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Figure 2. Figures showing: (a) Trapezia
cymodoce; (b) Tetralia nigrolineata; (c) a scuba

diver observing a 50x50 cm quadrat; (d)

Figure 2. Two coral crabs, Trapezia cymodoce (a) and Tetralia nigrolineata (b) were counted »

in 50x50 cm quadrat comparing between healthy and bleached coral (c); no coral crabs were bleached coral without coral crabs; (€) healthy

_ _ coral with abundant crabs (circled)
found in bleached coral (d) many crabs were found in healthy coral
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VNULUNITNAADNLL factorial WA NAUBNALANIE interaction

FDSINU 2 TUA

[-74 1 d’a [}
PIIBEINNHA SLASNIU 4 Feele

treatment

Cytokinin O DAP

Cytokinin 20 DAP

Cytokinin 30 DAP

Cytokinin 40 DAP

Paclobutrazol 0 DAP

Paclobutrazol 20 DAP

Paclobutrazol 30 DAP

Paclobutrazol 40 DAP
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LAANNA main effects
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NS0UN 2 (interaction significant)
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N199189IUHE : WWEUBE1TNANIS MuENLRFIUNAILT
AN WEANSEAU beta-carotene, Echinenone, Canthaxanthin wag Zeaxanthin 1uﬂaﬂ17i1ﬁ

Ausosulsduinia a3unay microalgae 4 viln

Contents of carotenoid (ug-gt)

Treatment

Beta-carotene Echinenone Canthaxanthin Zeaxanthin

control

0.23+0.042

0.21+0.03

0.20+0.06

0.11+0.01

Alga A

0.39+0.06°

0.29+0.03

0.26+0.06

0.13+0.02 . |4

Alga B

0.29+0.012

0.28+0.04

0.27+0.08

0.12+0.02 3=~

Alga C

0.30£0.06%°¢

0.25+0.03

0.25+0.05

0.11+0.01

Alga D

0.35+0.07%°

0.29+0.09

0.18+0.06

0.17+0.12

p-value

0.03

0.12

0.06

0.34

~

v

ASUENY p-value 2

n >
Y . (A

MsLEsNaNsMstuisaulsduna PeaIns1e TNaliiy carotenoid ¥HA beta carotene wieauiinLAe

wiluamsunisiaSumeamingagiuuiliuvili beta-carotene geliu uinisiasuseamsng B uwag C

Liunnsamsaiaudlefiauiu control uenanlugaiiaSusieainitesin A way D &l beta carotene g4 [ -

o w a

niaeuandildldiasuamieessiifodfynisada Taofle ... uaz ... ug-g - ltnuddiu
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N1951L9UNA: A1 L9

Ts5u 20% Tus5u 30% Tuls5u 40% Tulshu 50%

Wutngang | 150.9£12.3° 165.7+10.4° 164.929.3° 166.6+11.1°

UaasenqaainsesuTUsRusaLs 20-50% Nemssan luuanmfeiu

Tnaidanludng 78.8 — 81.6% usiszaulisaunuansinaiulnasanis
wstyiule tnslamaaeanlasueusseaullsmiu 30-50% Humingaing

aandrmanlaFueimsTdsmiu 20% atnelitgAtyn19ata (p<0.05)
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Effect of Different Diets
on Productivity and
Biochemical Values of
Rainbow Trout Eggs

Egg productivity

Data on the egg productivity (absolute egg

Table 3. Data on egg productivity

Absolute egg productivity (eggs per fish) 2263+3612 2840+3562 2634+1782

Relative egg productivity (eggs per kg) 1962+4552 2580+400? 2482+3822
Egg diameter (mm) 4.35+0.112 4.42+0.042 4.65+0.12°
Egg weight (mg) 63.17+0.012 65.22+0.01°  77.61+0.02¢

productivity, relative egg productivity, egg diameter
and weight) of the broodstock are given in Table 3. In Egg productivity

the study, no anomalies were detected in the

morphology of the eggs obtained from the

Data on the egg productivity (absolute egg productivity,,

broodstocks. There were no significant differences relative egg productivity, egg diameter and weight) of the
among the fish fed with different feeds regarding broodstock are given in Table 3. In the study, no anomalies
absolute and relative egg productivity values of fish were detected in the morphology of the eggs obtained from
fed with different feeds was not significant (p > the broodstocks. The results revealed that the fish fed with
0.05). The F1 group stood out In terms of relative and the F2 which is a low-cost diet did not affect fecundity as
absolute egg productivity. Egg weights and compared with the control and F1 feed. Conversely, F2
diameters were the highest in the F2 group (p < 0.05) feed resulted in larger egg diameter and consequently
followed by F1 and the statistical difference between greater egg weight.

the groups was significant the control (p < 0.05).
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average forelimb developed
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Figure .... Average development of forelimb

(mmetadpole-1) of the tadpoles

Figure ..... Histograms showing average (il
forelimb length (mmetadpole-1) of the tadpoles fed

diet supplemented with various levels of mixed
minerals at various time points; Different lowercase
letters above bars denote significant differences (p <
0.05) within each time point; Error bars represent SD.

during mixed mineral supplementation feeding.
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. : These are all about livestock. How did you cite them?

35  reach the eyed Please revise and also check throughout the .
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36 Labbe, 2010).

37  regime, feed quality, age, ambient circumstances, and year’s season [Cerovsky et al., 2009;
38 Jacyno et al., 2009; Stolc et al., 2009; Wolf and Smital, 2009; Bezdicek et al., 2010; Strapak
39  etal., 2010)] Past research has revealed that a variety of parameters, including egg size, shape, 7 £

-

40  and biochemical composition, can be utilized to predict egg quality (BE0OKSler al., 1997 BoBE =

41 and Labbe, 2010). B8B8land Labbe (2010) revealed that a variety of variables can influence
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Effect of Chlorella (Chlorella vulgaris) as an Alternative Feed
Additive to Spirulina (Spirulina platensis), in Terms of Growth,
Pigmentation, Breeding, and Stress Tolerance of Guppy (Poecilia
reticulata Peters, 1859)

Parameter C 5SP 5CH
Weight Gain (mg-fish1) 48.8+11.32 78.6+13.0° 55.5+8.72
Daily Weight Gain (mg-dayt) 1.6+0.42 2.6+0.4° 1.9+0.32
SGR 6.7+0.72 8.2+0.5P 7.2+0.50
Survival (%) 96+8 97+4 96 +4
Stress Index 213+151 160+49 181+34

In the present study, Spirulina demonstrated enhanced growth in P.
reticulata. Spirulina is nutritionally rich, and it is a frequently used feed
additive in aquaculture. Because of its high demand for human -
consumption, Spirulina is processed and sold as an expensive product.
Previous studies have confirmed positive results from the inclusion of
Spirulina in aquafeeds.
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Discussion

Generally, the Nepenthes as carnivorous plants are not preferred for DNA extraction,
due to the high presence of polysaccharides, polyphenols and other secondary metabolites
(Fleschmann and Heubl, 2009). Polysaccharides inhibit PCR amplification and can lead to
erroneous interpretations (Kotchoni et al., 2003). The CTAB extraction method originally
developed by Doyle and Doyle (1987) was modified to remove polysaccharides, polyphenols
and other secondary metabolites (Azmat et al., 2012). The DNA extraction tests also
demonstrated that the modified CTAB method I gave high DNA concentration, while the
modified CTAB method 1l gave high DNA quality because it used chloroform : isoamyle
alcohol after removing RNA in the final step, resulting in good DNA quality (Marin et al.,
2009). The fresh leaves gave higher DNA concentration and better DNA quality than the
dried leaves, partly because grinding the dry leaves was difficult, partly because of effects
from elevated temperature during drying (Rosalie et al., 2014). In addition, to increase DNA
extraction efficiency, high concentrations of PVP and CTAB mixed in the extraction buffer
could be employed to remove phenolic compounds and PVP has been used frequently in
CTAB extraction protocols to counter polyphenol oxidation (Fang et al., 1992; John, 1992;
Moller et al., 1992; Lodhi et al., 1995; Broges et al., 2009; Mathew et al., 2014). The
modifications described above enabled successful collection of good quality DNA from
young Nepenthes leaves for PCR amplification. This protocol has the potential to extract

DNA from young leaves of other species that are high in polysaccharides and polyphenols.

JasailuRranldlavin

ANBIAIINUAINUANLNISHUGNITH
LAAANTDIAILANTET A DNA Wil lid
ANIANEIAZNNTARA DNA L6

1 v dll ZJ/
TlenaaasluiEaatin
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DISCUSSION
Total aerobic bacteria and lactic acid bacteria are two
Important types of bacteria that are commonly found in the digestive tract
and play significant roles in gut health and fermentation processes. These
bacteria are often used as indicators of the general microbial ecology and
balance in the gut. Changes in their abundance or function can provide
important insights into alterations in the intestinal microflora and potential
Impacts on host health and metabolism (Florou-Paneri et alet al., 2013).
Iron oxide nanoparticles (Fe203 NPS) are popular because of
their interesting physicochemical properties. They can be used in various
areas such as food additives, antimicrobial additives, drug carriers, etc.,
due to their superparamagnetic properties and potential biocompatibility
(Hooshmand et al., 2021). However, little is known about iron metabolism
in fish, especially in sturgeon fish.
In the present study, considering glucose and cortisol levels -
in different treatments, it seems that the best dose of Fe-NPs for A.
stellatusstellate sturgeon was 50 mgekg-1 food (T2)
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Morphometric-of the-maturefemale-Bowlip-barh

1OCK WaS ... 8 ouvuss

cm (total length, TL). After 16 weeks of rearing the brooders were averagely .......g.....cm

(TL).

often determined by an association of the GSI and the gonadal maturity levels (Rizzo and
Bazzoli, 2019). The GSI in-of the female brood of Bonylip barb showed a significantly

Uthairat Na-Nakorn
Author: This part 15 out of a scope of the study. Please
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Author: To my knowledge, this correlation does not mean
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Abstract

Impatiens platypetala (IP) is an important ornamental plant. The genetic parameters were
estimated and the genotype clustering determined of 24 IP accessions collected in 2008 from
South Sulawesi, Indonesia. A randomized complete block design was used with the 24 IP
accessions as treatments. The agronomic characters measured were plant height, canopy width,
leaf length, leaf width, petiole length and flower diameter. The morphological characters

recorded were the colors of the leaves and flowers and the presence of a flower eye zone.

Several genotypic and phenotypic variations were calculated using analysis of variance. This was
followed by a comprehensive assessment based on Anderson and Bancroft (1952). The results
were expressed as: SE values of genotypic and phenotypic variances, heritability estimate, the|

value of genetic advance, degree of similarity for pairs of species, cluster analysis of the

morphological data and matrix coefficient analysis. The averages of the taxonomic distance and
the matrix of genetic similarity were compared through the correlation test function of
MXCOMP with the NTSYS v2.1 software. Flower diameter had a higher heritability estimation

character was not influenced by the environment; thus, this character can be chosen as a criterion
for future breeding programs. The clustering of the genotypes, based on a combination of the

agronomic and morphological data, suggested differences among the genotypes. The

combination data revealed that the 2008 17 genotype is possibly a new Impatiens species.
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Ethics Statements

Research using human, animal or biosafety subjects must include required ethics statements in the

Materials and Methods section.

Examples:

1. Animal care and all experimental procedures were approved by [insert name of Committee and

Institution] (Approval no. ).
2. This study was approved by the Ethics Committee of [insert name of Institution] (Approval

no. ).
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Mass selection based solely on d ch-i-um was applied
to population A on November 26, 1987 which were 104 days old. Two
hundred and fifteen fish were randomly sampled and kept as controls
without hl.j.ctlon, while 2656 fish were injected Iiwv vith&

/
Qd Q/ d Q/ AP ila u x 107 cells/ml) at 0.1 ml/10 g _ 3
facat Failacty
hﬁaen ion cuaty CE e cae 15075 moreatiin is Tist
Z cepll Lale
f sEy S Control and injected fish were kept separately in %

of 4.5-w? concrete tanks. In order to save time, control fish were

not injected with physiological saline. No mortality was observed when

13
physiological saline (0.85 X NaCl) was injected at 0.1-ml/10 g fish to
Clarias batrachus §7 12 (Nontanaphan 1986). } , >~

ANNAALTIULBNEMN T~ o i i

avere po! by h (1986) inm C. batrachus
which had died of A. mmuwnd bacteria was isolated from liver
and kidney of infected fish. At day 9 after disease challenge, injected
fish stopped dying. Survivors from the injected group and the un-

/ mm injected control were labelled I and 11, respectively, using hot-wire
maunﬂ co ents branding techniques. [Proportion of selected rinﬁ@f‘”w””)
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