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Abstrak: Objektif kajian ini adalah untuk memberikan informasi biologi pembiakan untuk perkembangan gonad belut short-finned, Anguilla bicolor bicolor, yang mendiami kawasan perairan pantai Thailand. Belut short-finned telah dikumpul daripada tiga kawasan pinggir laut di Provinsi Trang, di Selatan Thailand, dari September 2011 hingga Disember 2013. Gonad daripada 151 spesimen telah menjalani analisa histologi. Daripada pemerhatian histologi, betina pramatang dan matang dijumpai. Berpandukan oosit lanjut dalam keseluruhan bahagian ovari, ovari-ovari spesimen yang dikaji telah diklasifikasikan kepada tiga fasa matang: 1) fasa pramatang telah dikenal pasti dengan kehadiran ovari yang mengandungi oogonia dan oosit pertumbuhan primer, 2) fasa perkembangan telah dikenal pasti dengan kehadiran ovari yang mengandungi oosit peringkat vitellogenik awal bersama dengan oogonia dan oosit korteks alveolar dan adiposit yang banyak, dan 3) fasa vitellogenik lambat yang merujuk kepada ovari yang mempunyai hampir kebanyakannya oosit peringkat vitellogenik lambat. Kepadatan oosit yang berdampingan dengan matriks adipos dianggap mewakili darjah pembesaran gonad. Keputusan kajian ini boleh diaplikasi untuk takrif secara lanjut kawasan peneluran A. bicolor bicolor di kawasan Lautan Hindi.

Kata kunci: Anguilla bicolor bicolor, Kematangan Betina, Oogenesis, Thailand

Abstract: The objective of the present study was to provide reproductive biological information on the gonadal development of the short-finned eel, Anguilla bicolor bicolor, which inhabits the coastal waters of Thailand. Short-finned eels were collected from three coastal areas of Trang Province, southern Thailand, from September 2011 to December 2013. The gonads of 151 specimens were subjected to a histological analysis. The histological observations found both immature and maturing females. Based on the advanced oocytes within an entire ovarian section, the ovaries of the studied specimens were classified into three maturity phases: 1) the immature phase was defined by ovaries that showed oogonia and primary growth oocytes, 2) the developing phase was defined by ovaries that contained early vitellogenic-stage oocytes with some oogonia present along with cortical alveolar oocytes and many adipocytes, and 3) the late vitellogenic phase refers to ovaries that contained nearly entirely late-vitellogenic oocytes. The density of oocytes in juxtaposition to an adipose matrix is considered to represent the degree of gonadal development. The results of this study may be applicable in further defining the general spawning area of A. bicolor bicolor in regions of the Indian Ocean.

Keywords: Anguilla bicolor bicolor, Female Maturation, Oogenesis, Thailand

Anguillids, which belong to the family Anguillidae, are generally distributed in tropical and temperate seas and are occasionally found in the eastern Pacific and southern Atlantic. The life cycle consists of movements in two geographical directions, seaward from freshwater to spawn and landward during the early stages of development (Robinet & Feunteun 2002; Tsukamoto et al. 2011). The leptocephali then move landward to return to coastal areas, undergo metamorphosis and enter freshwater as elvers. The adults of the freshwater eel live in fresh water or in estuaries (Nelson 1994). However, there are minor differences between species regarding habitat use and distribution. Only true eels, Anguilla spp., inhabit inland freshwaters. Other taxa are either common in brackish water in estuaries or may even remain in coastal areas with high salinities. Some sub-adults may never inhabit freshwater for long periods (Miller & Tsukamoto 2004). Two Anguilla species are found in Thailand: the short-finned eel, Anguilla bicolor bicolor McClelland, and the long-finned marbled eel, Anguilla marmorata Quoy & Gaimard. Both A. bicolor bicolor and A. marmorata are also commonly found in the Indian Ocean along the coasts of India, Sumatra, Java, and northwestern Australia (Kottelat et al. 1993).

Reproductive information about a commercially exploited freshwater eel is important both for fishery management and aquaculture development. However, scientific reports on aspects of the reproduction of these species are limited. A variety of topics, from the onset of the coastal spawning migration to oceanic spawning activity, remain to be investigated. Robinet and Feunteun (2002) reported the first silver eels at Reunion Island. Robinet et al. (2003) then performed physiological and histological observations and characterised the advanced stages of sexual maturation occurring prior to marine migration in A. bicolor bicolor and A. marmorata. Tsukamoto et al. (2011) described the oceanic spawning ecology of freshwater eels, Anguilla japonica and A. marmorata, in the western North Pacific. Although a substantial number of studies have reported the life history of freshwater eels from several regions, major questions remain, primarily in regard to reproductive biology (van Ginneken & Maes 2005).

Previous studies have surveyed freshwater eel fisheries in Thailand (Piyavatee 1987; Laoprasert & Kaoeian 1995) and have attempted to collect elvers for growth experiments (Sihirunwong 1994; Kaoeian & Playlahan 2001). No previous reports have addressed the reproductive biology of freshwater eels.

The objective of the present study was to provide reproductive information on the gonadal development of the short-finned eel inhabiting a coastal area of Thailand.

This study was conducted in Trang Province on the southwest coast of Thailand. Trang Province is bordered by the Andaman Sea and has relatively large mangrove habitats (24,000 hectares) with a maze of winding creeks and rivers along the coast. These creeks and rivers may receive freshwater discharges from areas in the upper watershed, such as rubber plantations and oil palm plantations, and sewage from rubber and palm oil plants, shrimp farms and domestic sources. The lower parts of these creeks and rivers are covered by mangrove forests and are subject to tidal fluctuations of seawater associated with strong turbulence during the long rainy season (May to December) and with light turbulence during the dry season (January to April).

Specimens of the short-finned eel were collected from three coastal areas: the Sikao mangrove estuary, the Trang River estuary and the coastal swamps of Libong Island (Fig. 1). The Sikao mangrove estuary receives fresh water from several inland small creeks via the upper mangrove area and flows into Sikao Bay. The salinity of the water from which the eels were sampled ranged from 15–29 psu, and was measured using a refracto-salinometer (Atago, Japan). The Trang River estuary forms the mouth of the Trang River. It receives freshwater runoff from several inland areas of Trang Province. The fishing area is located near the upper creeks of the mangrove estuary. The salinity of these creeks was low in the rainy season and high in the dry season, ranging from 0–25 psu. The coastal swamps of Libong Island receive fresh water from the flooding that follows rainfall. The salinity was relatively low during the dry season because the mouth of the creek was closed by a longshore sand bank. The salinity in the fishing area ranged from 10–30 psu. The specimens were captured using a cage net and a hook on a long line. The collecting gear was operated during the night between September 2011 and December 2013. The eels were anaesthetised using a clove oil solution prior to transport to the Marine Biodiversity Laboratory (Faculty of Science and Fisheries Technology, Rajamangala University of Technology Srivijaya) and preserved in a freezer at –4°C.

In the laboratory, the specimens were defrosted and identified at the species level on the basis of their characteristic morphology (Smith 1999; Robinet & Feunteun 2002). In particular, the coloration of A. bicolor bicolor is plain with no marbling on the back. A total of 151 specimens were examined. The standard length and body weight (BW) were measured for each specimen (to the nearest 1 mm and 0.1 g, respectively). The gonads were removed, weighed to the nearest 0.01 g and preserved in 10% buffered formalin. The gonadosomatic index (GSI) was calculated for each specimen as follows:

GSI = GW × 100/BW, where GW = gonad weight.

For histological examination, the middle portion of the gonad was dehydrated in ethanol and embedded in paraffin wax. The embedded gonad was serially sectioned into 6-µm-thick sections and stained with Mayer’s haematoxylin and eosin. The developmental phases of the gonad and the stages of the oocytes were classified according to the categories and terminology in Lokman et al. (1998, 2003), Robinet et al. (2003) and Brown-Peterson et al. (2011). The phase of ovarian development was defined by the developmental stage of the most advanced oocytes within an ovary.
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Figure 1: (a) Map showing sampling area in Thailand; (b) coastal swamp of Libong Island; (c) Sikao mangrove estuary; (d) Trang River estuary.

Note: Elliptical symbol indicates fishing area.



In this study, 151 individuals of the short-finned eel were used to examine gonad development. The standard length (SL) of these specimens ranged from 240–885 mm. The wet BW ranged from 22.57–1,117.39 g. Histological observations revealed that the samples from each study site included specimens representing several stages of gonadal development (Table 1). The sex of 136 specimens was determined. A total of 15 additional samples were unsexable due to low gonadal development. Based on the advanced oocytes within an entire ovarian section, the ovaries of the specimens examined were classified into three maturity phases: 1) the immature phase was defined by ovaries that contained oogonia and primary growth oocytes (Fig. 2 [a] and [b]); 2) the developing phase was categorised by ovaries that contained early vitellogenic-stage oocytes with some oogonia and cortical alveolar oocytes (these oocytes were surrounded by a thick adipose matrix, Fig. 2 [c] and [d]); and 3) the late vitellogenic phase refers to ovaries that nearly exclusively contained late vitellogenic oocytes (Fig. 2 [e] and [f]). Therefore, the female specimens could be classified into immature females and maturing females. The immature specimens were 302–742 mm (SL), weighed 50.03–793.08 g, and had gonadosomatic indices ranging from 0.07 to 1.87. The microscopic observations of the immature females showed that the entire sectioned ovary possessed oogonia and primary growth oocytes (perinucleolar stage) (Fig. 2 [a] and [b]). For the maturing female, the microscopic observations indicated that the fish entered the spawning cycle, the period of gonadal growth and the period of oocyte development prior to the beginning of the spawning season. The length (SL) of the specimens that were in the developing phase ranged from 421 to 885 mm, and their wet body weight ranged from 138 to 1,117.39 g; the gonadosomatic indices ranged from 0.09 to 3.18. Only one specimen was found in the late vitellogenic phase; the length (SL) of this specimen was 575 mm, and the wet body weight of the specimen was 187 g. The gonadosomatic index was relatively high, 8.42, with individual oocytes visible macroscopically. These histological observations showed that the late vitellogenic oocytes developed synchronously (Fig. 2 [e] and [f]). The size of late vitellogenic oocytes diameter ranged from 659 to 957 µm (preserved oocytes measurement, n = 125).


Table 1: Number of individuals and maturity of A. bicolor bicolor collected from each study site.
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Figure 2: Photomicrographs of ovarian histology of female A. bicolor bicolor: (a) and (b) immature phase; (c) and (d) developing phase; (e) and (f) late vitellogenic phase.

Notes: PG = primary growth oocyte; Oo = oogonia; CA = cortical alveolar oocyte; E = early vitellogenic oocyte; Ad = adipocyte; L = late vitellogenic oocyte.



In these specimens, histological evidence showed that lipid accumulation occurred prior to the spawning migration to a deeper marine environment. Our observations are similar to those previously made for other Anguilla species (Lokman et al. 1998; Robinet et al. 2003); however, our observations revealed several more degrees of gonad development. It was previously suggested (not based on scientific evidence) that the spawning ground of tropical eels was located in the Eastern Indian Ocean. Aoyama et al. (2003) analysed information about the distribution of the larvae (leptocephali) of several species of tropical eels (but not for A. bicolor bicolor) in the Celebes Sea and hypothesised that these species may perform a short-distance migration from the shore to spawn in areas near their freshwater habitat. The results of the present study may be applied to further define the general spawning area of the short-finned eel, A. bicolor bicolor, in a portion of the Indian Ocean.

ACKNOWLEDGEMENT

We thank all the local fishers who helped with eel fishing. We are grateful to Mr. Boonkeun Porndejanun and Mr. Kowit Kaoeian for their invaluable help in providing information on previous studies of eels in the Trang coastal area. This research project was supported by a Grant-in-Aid (no. 83148) from the Rajamangala University of Technology Srivijaya, Thailand.

REFERENCES

Aoyama J, Wouthuyzen S, Miller M J, Inagaki T and Tsukamoto K. (2003). Short-distance spawning migration of tropical freshwater eels. Biological Bulletin 204(1): 104–108.

Brown-Peterson N J, Wyanski D M, Saborido-Rey F, Macewicz B J and Lowerre-Barbieri S. (2011). A standardized terminology for describing reproductive development in fishes. Marine and Coastal Fisheries: Dynamics, Management, and Ecosystem Science 3(1): 52–70.

Kaoeian K and Playlahan C. (2001). Study on cultured of true eel (Anguilla bicolor bicolor) in different level salinity. Technical paper no. 9/2001. Phang Nga, Thailand: Phang Nga Coastal Development Center, Department of Fisheries.

Kottelat M, Whitten A J, Kartikasari S N and Wirjoatmodjo S. (1993). Freshwater fishes of Western Indonesia and Sulawesi. Jakarta: Periplus Editions (HK) Ltd.

Laoprasert S and Kaoeian K. (1995). Fingerling true eel (Anguilla bicolor bicolor) in the Natoey River, Phangnga Province. Technical paper no. 21/1995. Phang Nga, Thailand: Phang Nga Coastal Aquaculture Station, Department of Fisheries.

Lokman P M, Kazeto Y, Ijiri S, Yong G, Muira T, Adachi S and Yamauchi K. (2003). Ovarian mitochondrial cytochrome b mRNA levels increase with sexual maturity in freshwater eels (Anguilla spp.). Journal of Comparative Physiology B 173(1): 11–19.

Lokman P M, Vermeulen G J, Lambert J G D and Yong G. (1998). Gonad histology and plasma steroid profiles in wild New Zealand freshwater eels (Anguilla dieffenbachia and A. australis) before and at the onset of the spawning migration. I. Females. Fish Physiology and Biochemistry 19(4): 325–338.

Miller M J and Tsukamoto K. (2004). An introduction to Leptocephali: Biology and identification. Tokyo: Ocean Research Institute, The University of Tokyo.

Nelson J S. (1994). Fishes of the world, 3rd ed. New York: John Willey & Sons Inc.

Piyavatee S. (1987). Catching of true eel (Anguilla australis) in Phang-nga Bay. Technical paper no. 1/1987. Phang Nga, Thailand: Phang-nga Provincial Fisheries Office, Department of Fisheries.

Robinet T and Feunteun E. (2002). Fisrt observations of short-finned Anguilla bicolor bicolor and Anguilla marmorata silver eels in the Reunion Island. Bulletin Francais de la Peche et de la Pisciculture 1(364): 87–95.

Robinet T, Sbaihi M, Guyet S, Mounaix B, Dufour S and Feunteun E. (2003). Advanced sexual maturation before marine migration of Anguilla bicolor bicolor and Anguilla marmorata at Réunion Island. Journal of Fish Biology 63(2): 538–542.

Smith D G. (1999). Anguilidae. In K E Carpenter and V H Niem (eds.). FAO species identification guide for fishery purposes. The living marine resources of the Western Central Pacific. Batoid fishes, chimaeras and bony fishes part 1 (Elopidae to Linophrynidae), vol. 3. Rome: Food and Agriculture Organization (FAO), 1630–1636.

Sihirunwong A. (1994). Nursing of elvers (Anguilla australis) in fiberglass tank by different feed. Technical paper no. 14/1994. Satun, Thailand: Satun Inland Fisheries Development Center, Department of Fisheries.

Tsukamoto K, Chow S, Otake T, Kurogi H, Mochioka N, Miller M J, Aoyama J et al. (2011). Oceanic spawning ecology of freshwater eels in the western North Pacific. Nature Communications 2(179): 1–9.

van Ginneken V J T and Maes G E. (2005). The European eel (Anguilla anguilla, Linnaeus), its lifecycle, evolution and reproduction: A literature review. Reviews in Fish Biology and Fisheries 15(4): 367–398.



OEBPS/images/Art_P15.jpg
Numbar of individuais

Fe 7

A

F6 | Fs | Fa F2 F1

05-09 1.0-15

16-20 21-25 26-30 3.1-35 36-40 4.1-45 46-50

Vieatbaniile wiok e





OEBPS/images/Art_P40.jpg
i Bwi  ow7  owd Oz owm  oww  owa
ot = o0 s w 2 70 = 3
e Fecr ) o 0 a0 0 -0 0 -toon
Uepor 8L = I o 1 0o -
L Ressan  Fessini  Swcsibe  Resant  Siscotte  Resetant
Ftsose FecR %) o w0 100 o 3 ] )
Ueparosicl w0 0 0o o 0 0
Lovar 851 0 0 0 0 h ™
[eg— St Sucepite  Swcepie  Sucette  Swpacsd  Sispects
P FecR o) o = 0 o Y S o7
Ueperssicl - w0 o st @ =
[ — Ressart  Sucoote  Ressan  Rossant  Ressin Rosetant
. Fecr ) o ) 210 o - o s
Uppor 3l % @ B n = »
[ Ressot et e Rowsat  Resst Rt
Contision FecR ) o 0 w0 o0 w - 0
UeparosicL 10 o o " = e
Lovar oL 0 0 0o o o o
g i Smcopi  Susceptble  Suscepibis  Mesiiert  Meskiart  Messtert






OEBPS/images/Art_P24.jpg
Year

Sub-district
2004 2005 2006 2007 2008 2000 2010 2011 2012
Wado  Rainfall 2778 1932 2719 2751 2719 2255 3672 3688 5182
(mm)
Rainy 146 105 124 141 124 113 203 146 171
days
(cays)
Cimalaka Rainfall 1972 2174 2188 2204 2188 2327 3.923 1865 187
(mm)
Rainy 105 13 103 124 103 131 195 o4 o7
days

(days)






OEBPS/images/Art_P23.jpg
Rainfall (mm)

Jan” Feb " Mar” Apr

May Jun’ Jul

Month

Ags Sep” Oct ov " Dec

feicol
0
0
o
0
50
w©
0
El
10

Temperature (o C)

—+— Temperature (°C)
—e— Humidity (%)
B Rainfall (mm)





OEBPS/images/Art_P41.jpg





OEBPS/images/Art_P9.jpg





OEBPS/images/Art_P32.jpg
Oryza sotive- spp
e

Oryza satva-app.
Japonia
Prasootus
Cwigarss

Gaciyitora

Pryostachys
hoterocyers

inemasen
Prunds mumo

Prunus porsica

ji-r—

Gommon boan

Date paim

Moso bamboo

Poptar

Chinese.

b i

smoking

Foos

Fooa

Food (nu

Buiding materi,
Tomiure. paper

Food (nu

Food (i

Food (nu)

Food, toddor.
otuer

Indonosia
Ghina, Indin,
ndonenia:
ioimam:

Fratand

incia. Brmzi.
Sl e
Freytes
Bk e

India Brazi,
China,
Indonasia.
Caos

USA, Canada

China, Serbia,

China, aty.

GSA spain.
Grote

China, waty,
(e
Argontina,
Soain
‘Srazi
s,

2

"

20

43000

42000

s67.00

207800

20000

s27.00

486,00

269,80

47300

205000

20700

1200

48022
oot

37,544

27197

B

ara00

2012

w220

2800

asa7

as00

5310

@012

Tord)

Yo otar
‘ooz
Gott ot ot
ooz,
Sonmutz of
i)

[ny
e,

Pong ot
B3y

G506
Zhang ot ol
ey

Foach

Gonomo
el
Bors)
Wy ot ar
e

i)

Znang ot
@0t
Gonnatzen
bry—N





OEBPS/images/Art_P8.jpg
sumot allinstarnumbers

= Xy /T x

totalnumber of insects

R=SL,yi* +R* T

o’

e





OEBPS/images/Art_P33.jpg
Ieoporsicum

Solanum

Sotanum
Tuberosum

Sorghum bicolor

Theotroma

Trticu aestivum

Vigna raciata

Vit vinifors

Zoa mays

Ziziphus juuba

Tomato

Eggptant

Potato

Sorghum

Bread wheat

Granberry

Mungboan

Grape

maize

Juiube

[Food (vegetabie)

Food (vegetable)

Food

Food, beverage

Food

Food

Food (it

Food

Ory i
medioine

g et
Eavpt

China, India,

an. gy,
"Turkey

Ghina. India.

Russia Ukrain
SR

UsA, China.

UsA. Ghina.
i

Argentina,
Monico.

Ghina

2

2

0

2

2

"

i

0

2

900.00

1126.00

84400

~73000

1700000

470,00

57900

475,00

230000

sa3.10

72700

698,00

380033

42000

43100

as7.00

204800

asres

85.446

.03

27,640

22.427

30434

32.590

32,808

.28

7040

6220

s60

4300

ar40

4949

‘Senome
Consorm
@012)
Hicakawa
otal (2014)

The Potato
Ganome
Sequencing
Eonaorium
rth
Paterson ot ol
@000y

Argout o al
Gor)

Brenchiey
o al (2012)

Polashock
oral @014)

Kang ot ol
i
The Fronch-
Hakan Publc
‘Consorium
for Grapevine
Charsctarizati
'on (2007)
Sonnable
o al (2009)

Lot ot
@014







OEBPS/images/Art_P25.jpg
Frequency

Frequency

Frequency

H

g

2

@ i ®

s

)

HES

F I
I I--_*_v_ - I.-_-
% @ % W& 0 4060 6000 12000 16000 20000 24000 26060
Paniclesitree Flowers/panicle

@ = @

)

fio

g0

I I B I
M| . .
) % 040 045 050 055 Of GE 0 G7
Fruitupenicie WidthLength ratio of fruit

”

w0

i

I -

Ex

III I- =

X EXEEEEL]
Fruitengh (mm)

=

w

&

Frequency
8

Seedsiruit

Fruit width (mm)







OEBPS/images/Art_P42.jpg
Study site No. of Unsexable  Male  Female ~ 'Mmature  Maturing
specimens female female

Coastal

Swamps of " s 3 s ” s

Libong Island

Sikao

mangrove 10 1 - 9 3 5

estuary

Trang River 5 5 5 ” & -

estuary








OEBPS/css/page-template.xpgt
                       



OEBPS/images/Art_P16.jpg
8 7

25

[Number of individuals

Jo il ..d.;lh Ao

0509 10-15 1620 21-25 2630 3.1-35 3640 4.1-45 4650
R —





OEBPS/images/Art_P2.jpg





OEBPS/images/Art_P13.jpg
S[ENOIAIDULJO JSOUNN

20-34 35-49 50-64 6579 8.0-94 95-109 11.0-124125-13914.0-154

Body length (mm)





OEBPS/images/Art_P39.jpg
0 7 14 21 28 35

42

—+—control —a—half-dose IVM —s—full-dose IVM
= half-dose ABZ = full-dose ABZ & combination

Day





OEBPS/images/Art_P26.jpg
DBH  Total  Crown  Crown Branches Crown
height  length  base  number  width
height
Panicles  Koef. ~ 0427* 0174  0.096 0.108 0433 0576"
number
(n=34) P 0012 0325 0589 0545 0011 0.000
Flowers Koef. 0001 -0012 -0027  -0037  -0037 -0.064
number
(n=26) P 0995 0955 0897 0.856 0859 0755
Fruits Koef. -0123 -0168  0448* -0520" -0.187  0.154
number
(n=130) P 0519 0374 0013 0.003 0322 0417
Seeds Koef. 0066 -0157 -0282 0088  -0217 0001
number
(n=28) P 0739 0425  0.146 0769 0266 0.997
Ovules Koef. -0031 -0018 0303 -0203 0013 -0.197
number
(n=28) P 0875 0928 0117 0131 0849 0316
Seedset  Koef. 0058 -0.152  0.366 0141 0212 0066
n = 28)
@ P 0769 0441 0055 0475 0279 0740
Fritlength Koef. ~-0042 014 0083  -0224  -0038  0.010
=28
=y P 0824 0451 0735 0226 0835 095
Fritwidth  Koef. ~ 0025 -0.167 -0099  -0.08  -0.076  0.146
(n=28)
P 0895 037 0598 0.667 0685 0432
Fruit Koef. 0044 -02  -0184  -0043 0266  0.106
widthlengt
h ratio B 0814 028 0321 0818 0148 0570

(n=28)






OEBPS/images/Art_P30.jpg
Hapioid  Estimated Number of
= ommonname  Economic  Top producing ., HaP " Assombly T Repoat  pteranco
ckeritc e importance Counines L= Szoo) O oo Retere
mber - size (W) precictions
Azadvacita Neem Pestcides,  india. Bumma. 2 36400 - 20000 1303 Kstanotal
ndica ‘medicine Indonesia. 2o12)
Pakistan.
Prilppines.
Bota vuigars Sugarbest  Sugar production s 71400~ 56700 27421 €300  Dohmotal
758,00 @014)
Brassica napus Rapesoed Ol animal feed, o 113000 89270 101040 3480 Chahou
Slodiesel ol @2014)
Brassica GCabbage  Food (vegetable) s 63000 5350 4758 3880 Luotal
Slerace var (@o7ab)
Capiata
Brassica rapa. Crinese  Food (vegetable)  China, India, 10 52000 28380 41174 3950  TneBrassca
cabbage Russia, South rapa Genome.
Korea, Japan ‘Soquencing
Project
Consortum
@011
Cajanus cajan Pigeon pea. Food India, West " 83307 60578 48680 5167 Varshney
Affca, Nigaria otal @011
Comeiina sativa  Cameina  Oil animalfeed,  Europe. Asia. 20 78500 64145 9418 2800  Kagale otal
blodesel  North America 2014)
Carica papaya Papaya Food (it India, Brazi ° 37200 27100 24746 5200  Mingetal
Vegetabie) Mexico. 2508
Negeria,
Indonesia
Connabis satva  Mariuana ong Cuttvation’s 0 -82000 53470 30000 - Van Bakel
ogal n most otal @011
orine.
Homp. Fibre, ol 22080 = =
Capsicum annum Wt pepper Spice ” 348000 306000 34903 7640  Kmetal

@o14)





OEBPS/images/Art_P43.jpg





OEBPS/images/Art_P14.jpg
AR S T

20-34 3549 5064 6579 80-94 95108 11.0-12.4125-13914.0-154

Body length (mm)





OEBPS/images/Art_P1.jpg
Fusarium species __ Microconida Wacrocorida Conidiogenous cel Chlamydospore __ Pgmentation
Fogspoum - Abundantn aeralmycela - Abundant n spoodochia ‘Shor monopaides wih lse  Singe ornpars _ Vaid,fom dark purpe, Gak
- Ovalshape. - Slende, fkale, and amost straight heads 24, white o v, and whie to
- Osepta - S4septa creamy
- Sty hooked aical el
- Fookshaped basal el
F.solni Abundant i aeril - Abundantin sporodochia Long monophiaides it fase  Singeornpars  Varid,fom white 0 yebowish,
mycelia - Stoutwit 3septa head ‘White 0 creamy, and whie to
- Ovlshape - Curved and tapered en or bint and yelowish
- Osepa rounded end apica cell
- Foot-shaped or poorly developed basal
cel
F.profferatim - Varied, fom ovl, - Slendervith 3-5 septa Morophiaide and polypiaice  Absent Whie o ighticet
obovod,orpyfom - Scarce with flse head
- Osepla - Curved and tapered apca el
- Micoconidainchain - Poory developed basal el
(11-15 conida)
Fosemiectum - Ovalwith Osepta - Slenderand sighty cved witi 35 Morophilde and polyhicide  Singeornpars  Yellow o brownish
- Fusidmescconawih  septa
35 septawih - Curved and tapered apical el
appearance of rabit - Footshaped basalcel
ears
F.vertilodes - Ovalwith 0 septa - Scare Morophiaide: Avsent Whie o dark purple o Ight
- MicoconiGainkng - Sknder with 3-5 sepla puple
chain (orethan2) - Tapered apica el
conide) - Fookshaped basa el






OEBPS/images/Art_P27.jpg
Fruit length (mm)

3
logiFl = 1.220 + 0.001596 Sn - 0.000407 Sn2
R2= 31.1%: P<0.001; N=830

5 10 5 20 EEEEES
Seed number

(a)

Fruit width (mm)

logio Fu = 0.8668 + 0.01980 Sn - 0.000518 Sn2
R2= 52.8%: P<0.001; N = 890

3 ) s ) % E) E3
Seed number

(b)






OEBPS/images/Art_P31.jpg
Curunus tanatus

Gitrus sinonsis

Etaois guinoonsis

Eragrosts tor

Eucanpius
vt

Fragaria vesca

Giycine max

SEpes:

Wator meion

Glomentine.
“mandar
Sweet orange

Meton

Cucumber

i paim

ot

Eucaypus.

Strawverry

Soybean

Food rui

Food ruin

Food i

Food (i

Food (vegetable)

Edble ot

Food

Wood. biotuel.

Food rui

52
Mgl

2

16

20

367.00

45000

180000

77200

64000

24000

38350

20140

32050

37500

1.535.00

67200

605,00

2098

20,445

27427

34802

36796

34,000

4s.00

2080

1970

5700

1400

000

Bt
ofal (2015)

o1y

W ot ar
@0ty

xu ot ot
Bo18)

oral 2014)

Gonzsiez
oral (2010)

Huang of o1
@00

Singh ot i
5150

Cannarozzt
Pt

Myburg of ar
et

‘Shulaey ot ol
@51

Schmuz o i
@070y





OEBPS/images/Art_P10.jpg





OEBPS/images/Art_P28.jpg
(&) 7 p=- 17,42 + 2750 Dbh.

Lk

Re=3.0%; P=0325; n=34

160 012; n=34 160
5w
H
fum
2w .
5
2w
g w
»
o
5 & & = 5 @ D & % & & &
DBH (cm) Tree height (m)
R Ry @ Rz 055; P= 0589 n=34
11| Ri=33,09; P=0.000; n=34 L e
§ 0]
H o .
€ m w
H 0 .
3 “
i 2w
g g« £
zn
o
T3 1 1 & 7 I N T
Crown vidth (m) Crounlength (m)
€ ReL2s6; 0545, O ®7p= 1555+ 300350
1604 160- 7%; P=0.011; n=34
§ .
H
fw
2w .
80
2w
§o

n

s m
Crown base height (m)

125

50

s B 3 n
Sub-branches number

=





OEBPS/images/Art_P37.jpg
“.

E)

oo
No. of individual





OEBPS/images/Art_P5.jpg





OEBPS/images/Art_P36.jpg
.

e —

e
Poasg





OEBPS/images/Art_P19.jpg
Sep-07
50
— @0
Ewn
T
§
290
Instar number
- octo7
T a0
£
]
§%
2ol ——
F8FIFEFS
Instar number
- Nov-07
~40
Er}
£2
§10
IR .
FIFERSFAFS 1
Instar number
Dec07
50
<40
EX

g
:0__I|I__
FTFERSF4F3F2I

prlisidesin
© Jonce

&

T

€ I

§0

00 _Mma._

Farorsrararar
s

" Fovn
o

£

§ 10

FRESEM | T
FOrTFARSTAP S A
S

Mean (m3) Mean (m?) Mean (m?)

Mean (m?)

Mean (m?)

Mean (m?)

50

30
20
10

50
40
30

10

Mar-08

FTF8F-5F-4F-3F-2F-1

Instar number

Apr-08

FTF6F-5F-4F-3F-2
Instar number

May-08
-1l

FEFSF4F3F2
Instar number

Jun08

FSFAF-3F2F1 F
Instar number

Ju08

FBF7F6FSF4F3F2F1 F
Instar number

Aug-08

Mocm
FBF7F6F-5F4F3F2F-1 F

PR





OEBPS/images/Art_P38.jpg
Cumuative % of genera

Cumulative % of genera

10

2

w

n

No.of samples

(a)

g

Cumlative % of genera

No. of samples

(b)

No.of samples

(c)

0

8-suber
~o0.fame
—squre

—
-6~ rame|
| squsre

r—
~6-oframe






OEBPS/images/Art_P3.jpg





OEBPS/images/Art_P20.jpg
AF = AF™

K, +[L]

(Eq.1)





OEBPS/images/Art_P12.jpg
Canonical Discriminant Functions

10

Function 2
3

10

20 0 0 10
Function 1

stage

OF1
OF2
3
OF4
s
OFs
OF7
2

F
WGrow Centrod





OEBPS/images/Art_P11.jpg
River Altitude  Width ~ Depth  Current Water pH
™ ™ @  velocty temperature
(ms™) c)
Batu Hampar 300 473:  034x 066+ 2420£010 6062
038 0.08 013 on
Terol 1214 403:  0A7:  122%  2090%028 497+
073 007 012 021






OEBPS/images/Art_P29.jpg
. o R=15%; P=0519;n=30| (B) * | Re=2.8%;
w et “ !
H H '
.
o u o 2 .
Z £ ) i
£ H e
£ . Ew
. .
. .,
w rn
S @ h B % wowm mm A R
DBH (m) Tree heigh (m)
:m; . %06-172¢0 | @ [ F= 75+ 20180 .
= 0.003; n=30
w{ & . 4004 .. .
§ §
H H
Em E )
H H
Zm 2wl
w 0
T S S R
Crown base height (m) Crounlenght (m)
@ s o Re=zam; P= 04tz ne0 | (0 . Re=3.5%; P=032; n=30
. .
400- . 40- .
H . H
Em Em o
H H %
£ = &
N . . . e [ | .
L . . [ .
w et . w L
. .
R S T S S 3 ) % » 5

Crown width {m) S braniches naluter.





OEBPS/images/Art_P4.jpg





OEBPS/images/Art_P21.jpg
45KDa —»

35kDa

~42kDa





OEBPS/images/Art_P17.jpg
Mean instar number

Sep Oct

Nov Dec Jan

Feb Mar Apr May Jun
Month

e Teroi

—+— Batu Hampar

Jul





OEBPS/images/Art_P34.jpg
Vogstetle fom Toaglaréoton Forest resenve

S biane  Swmv  Suw  Ofme  Swm e o S
L T IR T TR a—Y o o
Ao i 2 2 . . s s i »
e s o s o o " “ K o
e ) - 2 e 2 u 08 s
Swwook  omw  oms v e tee  ime 2 19 2w
Tt I T T ams s

Conatisa Gt Gaiche  Gdhe Py Pabe P Smuidi  Wocohde Moo






OEBPS/images/Art_P7.jpg





OEBPS/images/Art_P22.jpg
8
g
5
8
2
2
]
E]
S
R

o 20 a0 60 80 100 120
[Maltose], uM

- Mutant D35C
o Wid type






OEBPS/images/Art_P35.jpg





OEBPS/images/Art_P18.jpg
Mean (m?)

Mean (m?)

Mean (m?)

Mean (m?) Mean (m?)

Mean (m?)

)
20
10

o

2
15
10

0

Sep-07

F8 F7 F8 F5 F4 F3 F2 F1 F

Instar number

okto7

FB F7 F6 F5 F4 F3 F2 F1 F

F8

Instar number

Nov-07

F7 F6 F5 F4 F3 F2 F1 F

Instar number

Dec.07

F8 F7 F6 F5 F4 F3 F2 F1 F

Instar number

Jan08

F8 F7 F6 F5 F4 F3 F2 F1 F

Instar number

Feb-08

F8 F7 F8 F5 Fa F3 F2 F1

Instar number

Mean (m?)

Mean (m?)

Mean (m?)

Mean (m?)

10

Mac-08

F8 F7 F6 F5 F4 F3 F2 F1 F
Instar number

Apr-08

F8 FT F6 F5 F4 F3 F2 F1 F

Instar number

May-08

F8 F7T F6 F5 F4 F3 F2 F1 F
Instar number

Jun-08

F8 F7 F6 F5 F4 F3 F2 F1 F

Instar number

Juk08

F8 FT F6 F5 F4 F3 F2 F1 F

Instar number

Aug-08

F8 F7 F6 F5 F4 F3 F2 F1 F

Instar number





OEBPS/images/Art_P6.jpg





