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Geological significance of the silicified woods in the Kasuya Research Forest, Kyushu University
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H A D EHBERT N TAR TIIARM AR DIRK LB A E N E OB THIENLAREIML T D, Zh
HOBEENTHRTIE FEMAENZ LS, M EEORGEIK FomiE R L 5 Habit . mEA
DYEH KRR ENBEINTND, IO OMBEEFRT 57 OIT@y 2 Mka175 2 LItk -
TTIFEEAZESCT I ENANTHD &SN TEY . AERHRE 50%FEE ORI A HELRE ST
W% (BLHE. 2008),

FHRAOKIGERICE BT D &, BRICELIND OB, ZERBICT L > TRRHFICKR DI D &IZFEK
BOILOKPENEZEDD EEND (GIEE, 1994) , MURICE > CYEARBENME T T 5 &, A3Hk
DL, R EITRED L TR 2 Z A MESh WD (M, 2007) . —J5, H
AROEZER N TARTRUKIC L D ARBE~OFEE ZIZHOXbTH 2412 EF (Morikawa et al.,
1986; Komatsu et al., 2013) . F£7=, FREEFRIC X 2 FHNTIUMN K 2GR B AR 9 RBE - 1L OFhEER
TN AFALKRD 1O TH S (Komatsu et al., 2013)

FJUIN KRR AR 4 ARBE - (I T/GRBRITIR Tl 2004 45 X 0 fikse i St a -l (777 == 3k)
AW TRBEBNZIT> T\ 5, RV TIX, 20124F 1 A 225 3 B2 TABMR R 50% 0 8
JERIR AN T S iz, ABFZETIE, 2 2 THEONBIRATO 2 40 & RIRE%R O LEROREET
— A EWT 52 LT, MMRICE > TREESHEMLUIZO0E 5 IOV TR ZIT-o T2,

2. FERh S ERAIAE

FPeAGRBR PR L, WA 95ha o b /) F ALHRARE S FE £ To 5.1ha % 5o,
Xk« EIEDOIRAZ IR THERR S D, JiRlk D 7 JRAR Tl 2003 4= X 0 M a2 [ GBI 23 T
bhTns,

AWFFEClE, BIEETD 2010, 2011 4F, Bk D 2012 FELEHD 7~9 A DT — X ZfEHT I W
7o BMXRNIZ OART D, BMKZRIZTADOE ) FOTFT—E BN GLNT- (% 1), OMEE, ErfEixe
NZENEEROEELR (DBH) b7 v A MU —Ra AW THEE Uz, D8 i FE XA SR o 5
NHELNTHEEREZ V- (Kumeetal. 2009) 5 i OO HE 8 L2 1348 W 58 AR 9 AREE - &7 A v v
REC CH o HER (BHES, 2012) =MW\,

® 1. FHAKRDIER

2010 2011 2012
DBH (cm) 236+ 38 23+ 46 234+ 17
Sapwood area (cm?) 1685+ 411 1553+ 49.4 166.3 + 18.7
Tree height (m) 162+ 09 158+ 0.6 161+ 0.6

Total leaf area (mz) 58.0+ 121 541+ 145 57.4 5.5




x®2 BANMOTRE

T a_daytime VP Ddaytime Rs Rain
°C kPa MJ m? day™ mm
2010 275 + 32 12 + 05 161 + 64 860
2011 250 + 30 10 + 06 158 + 7.2 768
2012 244 + 33 10 + 05 156 + 68 711
3. HRLER -
2010 D5 2012 %D 7~9 HIZEBIT 5 02010
APPSR, BOPEAGE, AAtRE, %0 | 20 &
FhEh 2010&51:‘4[%%‘/37”;755‘\ [%‘Jk% 25
b 711 DKRFIOT- % 2010 4E73—FE % 7> =
o (#2) . BKEO 2012E0KK 92 )
Rid, 20104 L AROBIAERLE. 31 > A A
WO TR R AR & Tl & @
<, ERA PLRIZF RN EE urlo
oY g 5 @
BRI I ARIC & 2 1E o X 8k e 0 ©
%< DBHAKE L 250N THA 00 o " "
B KX < AR BHEMAR i DBH (om)

(K1) , RUCHA XOMEETHEET S

L 2010 4F. 20114E. 2012 FEDHLIAR D 1. BRZEHED HAHRTORKE (b &
KRR BEIZE N E T 4.0~18.7kg day™?, DBH & B %
3.6~19.5kg day?, 5.4~20.7kg day* TH v .
MREI% O 3ERTIFERI L P& &
St Eim. BERORISE % 3EMTHE L= & = 4, BT TOBILER bR P T,
PLEDORERN G BMRIC & 2 AR B EOZITMKEZ IZIZBE SN W2 E BRIz,
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Komatsu H. Shinohara Y., Nogata M., Tsuruta K. and Otsuki K. (2013) Changes in canopy transpiration due
to thinning of a Cryptomeria japonica plantation, Hydrological Research Letters, 7, 60-65.

Kume T., Tsuruta H., Komatsu H., Kumagai T., Higashi, N., Shinohara, Y. and Otsuki, K. (2010) Effects of
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The Impact of different factors on mycelial growth and effect of electric
pulse stimulation on fruit body formation of Sparassis crispa .
Muhammad Umar Farooq and Shoji Ohga

Department of Agro-environmental Sciences, Faculty of Agriculture,
Kyushu University, Fukuoka 811-2415, Japan

ABSTRACT

The study was carried out to detect favorable temperature, pH, carbon and nitrogen sources
for mycelial growth of Sparassis crispa mushroom and to evaluate the effect of high-voltage
electrical stimulation on fruit body formation An output voltage upto 170 Kv was used as
electrical stimulation to determine the optimum value of used voltage.

The best growth was found at 25°Cfollowed by 20°C. No mycelial growth appeared when
temperature treatment was raised at 35°C but there was little growth at 30°C. The best
growth was obtained at pH 6 and 7 followed by pH 5. There was least mycelial growth when
culture medium was treated at pH 8 and 9. Culture media supplemented with fructose and
glucose exhibited best growth but there was no growth for culture medium supplemented
with galactose. However there was also some growth for lactose, maltose, mannose, sorbitol,
sucrose, xylitol and xylose. Similarly for culture medium supplemented with nitrogen sources,
such as glycine, alanine and potassium nitrate gave best results. Calcium nitrate, methionine
and urea also gave some growth but there was no growth with Ammonium acetate,
ammonium phosphate, arginine and histidine. In case of dry fruiting body, weight increased
more with the increase in voltage of the electric pulse between zero and 120 kV than between
120 kV and 170 kV. Similarly fresh fruiting body yield increased more between zero and 130
kV of electric pulse than between 130 kV and 170 kV. The maximum yield was found at 170
kV of electric pulse. There was more primordial on treated substrate as compared to control
one. There is 130% -180% increase in fruit body production when applying electric pulse was
used as compared with control

The optimum growth was determined at 25°C, pH 6 and with Fructose and glycine as carbon
and nitrogen sources and fruit body formation at 170Kv of electric pulse respectively.

Keywords: Sparassis crispa, Environmental factors, Nutritional factors, Mycelial growth,
Electric Pulse, Electrical Stimulation, Fruiting body.
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The preliminary study of sap flux based stand transpiration estimates
in a natural broadleaved forest in Fukuoka
Kasuya Research Forest, Kyushu Univ.

Chen-Wei Chiu, Makiko Tateishi, Kyoichi Otsuki, Tamao Kasahara

1. Introduction

The amount of water used by trees has been widely researched for more than 100 years and several
studies have mentioned that forest types can affect the hydrological cycle of watersheds when
precipitation is higher than evapotranspiration (Calder 1999; Zhang et al. 2001). More than 45 % of the
forest area is covered by natural broadleaved forests in Japan and most of them consist of mixed forests
(Japanese Forestry Agency 2010). Although considerable researchers have examined stand transpiration
in conifer forests in Japan, only a few studies have conducted sap flux measurement in natural
broadleaved forest to estimate stand transpiration.

Estimating stand transpiration of mono-specific forest can be straightforward because of accurate
determination of sapwood area-DBH relationships and representative measurements of sap flux in
relation to DBH and sapwood depth (Cermak et al. 1995). In a natural broadleaved forest, on the other
hand, estimating stand transpiration could be difficult due to species-specific water use variations. To
establish the method to estimate stand transpiration accurately based on sap flux measurement, we
evaluate stand transpiration of a temperate mixed broadleaved forest in Kasuya Research Forest in
Fukuoka, western Japan. We also compared the stand transpiration with the one measured in a conifer
forest (Komatsu et al. 2013) next to our study site to examine if the forest type lead differences in stand

transpiration.

2. Methods 60
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This study site was made in the Yamanokami
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Site in Kasuya Research Forest of the Kyushu
University (33°38°N, 130°31’E, 50 m a.s.L.).
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We conducted the sap flux measurement in a
20 m x 15 m plot located on the north-face
slope of a small hill in a natural broadleaved

forest. Granier-type heat dissipation sensors
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were installed on 49 stems of total 12 species

including three ring-porous species and nine 0 & -

diffuse-porous species in the plot. To avoid & .0
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azimuthal variations caused by steep slope, we 0 T R SR R T I
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measured sap flux at two aspects, north and Figure 1 The relation between mean daytime £

®

south. The mean DBH was 15.2 ¢cm (range: 5- and DBH among ring- and diffuse-porous species.



70 cm) and mean tree height was 10.2 m (range: 2.5-22.4 m). The measured period was between June and

August, 2013.

3. Results and discussion

The results showed that the sap flux density (Fq) of diffuse-porous species had positive relation with DBH
while Fq4 of ring-porous species did not depend on DBH (Figure 1). This implies that, in diffuse-porous
species, the species-specific variation was not the major factor in stand transpiration estimates.

The stand transpiration in the broadleaved forest was significantly larger than the one in the nearby
conifer forest even before the thinning (Figure 2). This was possibly because the F4 of the broadleaved
species was larger than the one of the conifer species. Note that, this study did not consider the radial
variations of sap flux inside the stem. The difference of estimated stand transpiration between the

broadleaved forest and conifer forest might be larger if including radial variations in the estimation.

(a) Conifer (b) Broadleaved
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Figure 2 The comparison of stand transpiration (£ in the conifer and broadleaved forest. (a)

and (b) represented the data from Komatsu et al. (2013) and this study, respectively
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Paecilomyces hepiali: Mycelial Growth in VVarious Agar
Media, Yield of Fruit Bodies in Rice Based Media

Alfred CHIOZA and Shoji OHGA
Department of Agro-environmental Sciences
Email: hachioza@yahoo.com; ohga@forest.kyushu-u.ac.jp

ABSTRACT

Paecilomyces hepiali is one of the most popular fungi isolated from natural Ophiocordyceps sinensis.
Since the 1980s 22 species in 13 genera have been isolated and reported as anamorphs of O. sinensis.
These have resulted in the commercialization of several mycelial products that are used to supplement
the limited availability of wild O. sinensis. For instance, JinShuiBao capsule, the commercial product
of Cs-4 (Paecilomyces hepiali) has been used in clinics throughout China. Other strains which have
been reported as anamorphs of O. sinensis include Synnematum sinensis, Cephalosporum sinensis,
Gliocladium roseum, Mortierella hepialid, Hirsutella sinensis, Chrysosporium sinensis,
Tolypocladium sinensis, Scytalidium hepiali, and Paecilomyces sinensis. Most of the recent studies
are reporting Hirsutella sinensis as a generally accepted anamorph of O. sinensis. Ophiocordyceps
sinensis (Berk.) G.H. Sung, J.M. Sung, Hywel-Jones & Spatafora is one of the most popular and
highly valued medicinal fungi. In 2007 it was transferred to a new family Ophiocordycipitaceae and
genus Ophiocordyceps from the previous family Clavicipitaceae and genus Cordyceps as described in
the phylogenetic study conducted by Sung et al. Its fruit body extends from the mummified carcass of
an insect larvae, usually that of the Himalayan moth, Thitarodes armoricanus (Hepialis armoricanus).
In nature, it is found only at alpine pastures in north—west and central Himalayan region. This fungus
is called “Dong Chong Xia Cao” (Winter-Worm-Summer-Grass) in Chinese and ‘‘Tochukaso’’ in
Japanese. In Nepal, Bhutan, and India, it is popularly known as “Yartsagumba”, “Yartsa Goenbub”,
and “Keera Jhar”, respectively. The mycelial powder of P. hepiali has been intensively studied and
developed into functional food in China for many years. Polysaccharides, adenosine and cordycepin
in the mycelial powder of P. hepiali are considered as the major functional compositions for the
health effects. Studies have shown that P. hepiali can inhibit tumor proliferation, invasion, metastasis,
and neovascularisation, induce apoptosis, reverse drug resistance, enhance immunity, and protect
hepatic function.

This study looked at the growth of Paecilomyces hepiali in various agar media and yield of fruit
bodies in rice based media. The best growth in agar media was obtained at 25°C (61.86 mm colony
diameter in 14 days). The initial agar media pH range of 6 to 8 was found to be most favourable for
mycelial growth. This study found that agars made with powders of cereal grains (lye, wheat, millet,
white sorghum, brown rice and oats) alone do not support good mycelial growth of P. hepiali.
Addition of peptone to cereal grain agars improved mycelial growth significantly. The most
favourable carbon sources were found to be Mannose, Fructose and Glucose. Organic nitrogen
sources were most preferred. Peptone, Beef Extract and Yeast Extract were the most favourable
nitrogen sources. The results demonstrated that brown rice is better than polished rice in yield of fruit
bodies. Addition of peptone was found to be quite significant in enhancing yield of fruit bodies.
Peptone, as a supplement, gave a better yield than addition of egg yolk, albumen and a mixture of the
two. The medium with 40 g brown rice, 0.325 g glucose, 0.65 g sucrose, 2 g peptone and 65 ml corn
steep liquor was found to be most favourable and it yielded 19.3 g of fresh fruit bodies.



Spatio-temporal Variation of Water Yield before and after Forest Thinning
in the Yayama Experimental Catchment, lizuka

Kasuya Research Forest, Kyushu Univ.  Sun Haotian, Makiko Tateishi, Tamao Kasahara, Kyoichi Otsuki
Tsukuba Univ.  Yuichi Onda

1. Introduction s
Streamflow  generation in  headwater
catchment is of great interests, and many studies

have examined the streamflow generation
mechanism of low-order catchmrents (Onda et al.
2006). Few studies showed the spatial differences
of streamflow generation (Brown et al. 2005),
however, did not consider seasonal variation.
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Streamflow generation mechanism can be A We:’
e  Well

affected by the catchment vegetation together with B Soil Moisture Plot

the strong influence by topography and
belowground environment. Forest management,
such as thinning and clear-cut, can also induce the changes in water yield (Payn et al. 2012). Previous
studies focused on the water yield changes at the outlet of the catchments due to the thinning or clear-cut,
focusing on temporal variation. However, spatial variation in changes of the water yield pattern after
forest management is yet to be examined.

Figure 1 Study site and experimental design in lizuka

In this study, we examined the changes in seasonal variation of spatial water yield pattern before and
after thinning in a small headwater catchment that was underwent 50% thinning practice in
January-March 2012. The changes in seasonal water yield patters were discussed using the factors
controlling the change, such as groundwater and soil moisture.

2. Methods
The study catchment is located in lizuka, Fukuoka Prefecture. The area of the catchment site is

approximately 3ha underlain by granite. Runoff was monitored continuously at three points of the stream.
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(20m), R2 (3.5m) along with

RW1-7 (1-1.5m) are for
riparian  groundwater.  Soil

40

80

Water Yield {(mm/h)
Rainfall {mm/h)

moisture was continuously

monitored at three transects in | I
the catchment. Each transect . aa by \ ‘ :

0
contains three sensor nests, 12/28/10 4/7/11 7/16/11 10/24/11 2/1/12 5/11/12 8/19/12 11/27/12

120

160

and each nest contains three Figure 2 Hydrograph for upstream (grey) and downstream (black)

soil moisture sensors at the depth of 15, 35 and 55 cm.



3. Results and Discussion
Before thinning during
May to September in 2011,
water yield calculated from
the downstream gauge was
greater than the
calculated at the upstream
gauge. For the remaining of
the year this trend was
reversed (Figure 2). After
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Figure 5 Event water yield against rainfall amount in 2011 (left) and 2012 (right)

dropped below the valley floor during dry period before thinning. Though decrease in elevation also
happened the same period after thinning, the hillslope groundwater table remained 1-2m above the valley
floor. Vertical hydraulic gradient between R1 and R2 showed consistency with the variation in water
yield pattern both before and after thinning (Figure 4). When the riparian groundwater showed
downwelling trend (VHG<O0), the upstream water yield was higher than downstream water yield. For the
upwelling trend (VHG>0) in both years, it was consistent with the reversed water yield spatial pattern.
Deep groundwater upwelling from upstream area can contribute to stream and cause the higher upstream
water yield pattern.

Figure 5 showed the event water yield against rainfall amount before and after thinning. After
thinning, both the upstream and downstream water yield increased. However for event water yield,
downstream (0.34mm) didn’t increase significantly as upstream (3.93mm). This can be explained by the
shedding water characteristics of downstream and the understory vegetation effect in preventing overland
flow.
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Analysis of sediment transport in a thinned headwater,
Yayama experimental catchment in Fukuoka

Kasuya Research Forest, Kyushu Univ. Sothy Hun, Tamao Kasahara, Makiko Tateishi, Kyoichi Otsuki

1. Introduction

Headwater is a primary source of sediments to the
channel network. Sediment transport in forms of
both suspended sediment and bedload affects
channel morphology downstream (Lisle, 1987).
Sediment transport also affects to aquatic and
riparian habitat quality and structure.

Many factors impact to sediment transport such as
topography, vegetation, soil texture on the
hillslope, and riparian environment. Logging in
headwater alters sediment regime in headwater
catchments (Benda and Dunnel1997, Gomi et al.,
2001). This study aims to analyze the sediment

transport in a thinned small steep headwater catchment.

2. Methods

== Hillslope plot
A Weir

¢ Road plot
= Access Road

Fig. 1 Map of Yayama experimental catchment

The study watershed of about 2.98 ha is located in southeast of lizuka city, Fukuoka prefecture. Sediment
movements from the hillslope and in the stream channel were studied from May to September, 2013. Four
sediment collection plots were installed on the hillslope (Fig 1), where sediments moving out from the plot
at the downslope end were collected. Overland flow from each of the plot was also monitored. One of the
plots was on the vegetated area (OLF) and other three were on the logging roads. Sediment movement in
the stream channel was monitored by measuring sediments trapped in the three V-notch weirs (Fig 1).
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Sediment sampling was carried out after every
rainfall events. Stream sediments were also
collected during base flow period.
Precipitation was monitored at meteorology
station located about 200m west of the
catchment around 200 meters by using a 0.5
mm tipping bucket gauge.

3. Results and Discussion

On the hillslope, sediment movements were
observed (Fig 2), but the amount and frequency
of sediment runoff from the logging roads was
much greater than those from the OLF plot (Fig
3). The sediments on the hillslope was silty,
and having vegetation as obstacle for transport,
sediments runoff was not observed for many
rainfall events. In contrast, road plots have
sandy substrate with little vegetation, and
sediment runoff was observed for most rain
events.
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composed of silt, and ones from W1 were
sand and gravel. In W1, sediment amount
showed correlation with accumulated flow
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