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Chapter-1 Background and objectives

In recent years, use of chemical fertilizers for
increasing agricultural productivity 1s on the rise
(FAOSTAT, 2019). Excessive use of chemical fertilizers
has resulted in the reduction or complete removal of soil
microorganisms and soil animals (Bagyaraj and Patil,
1975; Wessen et al., 2010; Li et al., 2014). Additionally,
there are risks associated with deterioration of the
physical and chemical properties of soil (Batey, 2009;
Jaffar and Behzad, 2016; Chandini et al., 2019). If
excessive use of chemical fertilizers continues in the
future, the ecosystem of the soil environment will be

affected. Soil animals are important living things as it
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helps in enhancing soil properties by decomposing
organic matter and mixing it with the soil, also they are
responsible for accumulation of soil nutrients and
humus formation. Due to these change they cause in the
soil environment, many of soil animals have useful
functions, such as increasing or decreasing the number
of plants and animals and promoting crop growth.
Earthworms are major soil animals and have a
significant 1impact in soil physical and chemical
properties. They have the highest mass per area
inhabited amongst all soil animal species.

Earthworms are generally classified into two groups:
large earthworms, which can be seen in the soil, and
small earthworms, which cannot be seen easily with the
naked eye. Large earthworms are particularly active and
are thought to have a significant impact on
physicochemical properties of the soil. Large
earthworms are divided into two families: the
Lumbricidae, which are widely distributed in the cool
temperate to temperate regions of Europe, and the
Megascolecidae, which are distributed in the temperate
zones of Southeast Asia, Australia, New Zealand, Japan,
and India. In Europe, significant number of earthworm
researches are conducted which belong to earthworm

from Lumbricidae family. In Japan, however, an
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estimated 95% of earthworms are in the Megascolecidae
family, with more than 134 species in about eight
families. Other than their sizes, earthworms are
classified through their ecological behavior based on
the strata of the soil they live, morphology, and feeding
habits. These characteristics of the earthworm are
necessary for its classification. The most commonly
used ecological classification was proposed by Bouch¢
in 1977, which are epigeic, endogiec and anenic
earthworms. The Megascolecidae family found in Japan
are also from epigeic, endogeic and anecic earthworms.
These earthworms have been found to be related by
internal morphology such as intestinal appendages and
gonads and by external morphology such as color, ring
bands, and chaeta (Ishizuka, 2001). It i1s also thought
that the epigeic, endogeic, and anecic species of the
Megascolecidae family and epigeic, endogiec and anenic
species of Lumbricidae family have similar
characteristics. However, since there 1is a lot of
variation in internal and external morphology, research
on ecological classifications and taxonomy in Japan is
not as advanced as in other countries.

Generally, earthworms have three physiochemical
functions: feeding, excretion, and movement, which

have various effects on physiochemical properties of
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soil. When feeding, earthworms break down organic
matter (Wall and Moore, 1993). It is then broken down
by symbiotic microorganisms present in the earthworm’s
gut (Lavelle et al., 1997). The organic matter present in
the casts excreted s further decomposed by
microorganisms, increasing the available nutrients in
the soil (Darwin, 1881; Joachim & Kandiah, 1940;
Sasaki et al., 1994; Matsumoto, 1977). The movements
of earthworms enhances the soil physical properties by
transporting the organic matter to lower layers of soil
(Jones, 1994), by the tunnels they make. Additionally,
earthworm movement also affect plant root growth
(Langmaack et al., 1999; Ito et al., 2001; Edwards,
2004; Kavdir and Ilay, 2011).

There are significant number of researches focusing
on nutrient content of the casts and the surrounding soil
microbial activity in casts, and changes in the soil’s
physical structure due to earthworm movements.
Additionally, researches on effect in crop growth are
also being conducted. However, the effects of feeding,
excretion, and movement on the soil environment have
not been fully explored. This is due to the fact that the
distribution of earthworms in agricultural fields is not
constant, which depends on the soil environment,

climate, vegetation, and other conditions. Earthworms
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also move around in the soil, making it difficult to
monitor their movements in the field. In this study, we
used the number of earthworms as a parameter to
indicate how the feeding, excretion, and movement of
earthworms affect the level and rate of change in soil

nutrient concentrations and crop growth.

Chapter-2 Nutritional composition of casts excreted
by Megascolecidae earthworms

An incubation test was conducted to determine the
amount and properties of casts produced by ecarthworms
from Megascolicidae family. The earthworms used in the
experiment were collected from 10 cm depth of soil
surface from an orchard in Kawasaki City, Kanagawa
Prefecture. Soil samples were collected from a depth of
10 cm from surface on the same orchard where
earthworms were collected. The soil was passed through
a 2 mm sieve before using it in the experiment. The
incubation temperature was set at 17.1°C £ 1.0°C, which
corresponds to the annual mean temperature of the
sampling site (for Yokohama City in 2018). In the
experiments, the earthworms were thoroughly washed
and placed in an empty beaker for 24 hours to excrete
the casts contained in their digestive system. Next, they

were placed in a beaker containing soil and incubated
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for 24 hours. After incubation, the earthworms were
removed from the soil, washed, and left in the beakers
for 24 or 48 hours. The mass of the excreted casts was
sampled and concentration of available phosphate and
nitrate nitrogen were analyzed. Since it was difficult to
distinguish between <casts, wurine and mucus, all
excretions were considered to be casts for this
experiment. Casts mass, available phosphate (Troug
method), and nitrate nitrogen (Cataldo method) were
analyzed for the produced casts during the incubation
test.

The results showed a positive correlation between wet
weight and casts mass regardless of the time taken for
excretion. It has been previously reported that the
amounts of casts excreted is nearly proportional to the
body weight of the earthworm from Megascolecidae
family (Watanabe, 1975). The results of our study
showed similar trend to that of Watanabe, 1975.
Additionally, the proportional relationship of casts
mass and incubation time was seen regardless of the
length of incubation time; in 24 hours 36% of the wet
weight was excreted, whereas, in 48 hours, 65% of the
wet weight was excreted. Compared with the retention
time of food in earthworm intestines reported in a

previous paper which ranged from 2 to 20 hours (Brown,
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1995), the retention time in this experiment was quite
similar, and likely even longer. The concentrations of
nutrients in the excreted casts at 24 hours were: 0.23
mg/g available phosphate (6 times that of the original
soil), and 1.89 mg/g nitrate nitrogen (945 times that of
the original soil). This indicates that earthworm eating
of organic matter increased the mineralization of
phosphorus and nitrogen in the soil. It can be speculated
that phosphorus is converted from insoluble phosphate
to soluble phosphate by phosphatase, an enzyme found
inside earthworm's body and casts (Satchell and Martin,
1984; Miyazaki, 2010); whereas, nitrogen is said to
mineralized and nitrified by the bacteria that live in the
gut of earthworms. (So et al., 2017). The concentration
of nitrate nitrogen increase was greater than available
phosphate in this study. When earthworms were left in
the beaker for 48 hours, the concentrations of soluble
phosphate and nitrate nitrogen were 0.23 mg/g (6 times
higher than the original soil) and 1.84 mg/g (920 times
higher than the original soil), respectively. These
results indicated that the ecological behavior of eating
and excreting by earthworms of the Megascolecidae
family led their casts to have higher concentrations of
both soluble phosphate and nitrate nitrogen than the

original soil.
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Chapter-3 Changes in soil nutrients and aggregates
by Megascolecidae movements

A column experiment was conducted to see the effects
of Megascolicidae movements on soil physical and
chemical properties and formation of soil aggregates. In
the experiments, a column made up of stacked acrylic
rings was used which had an inner diameter of 15 cm
and a height of 2 c¢cm (with a cross-sectional area of
1/5,555 a). This column was filled with soil to a depth
of 12 ¢cm, and earthworms were placed in the column.
The number of earthworms added were 0, 3, and 10 (0,
167, and 555 earthworms/m?), and named as group EI,
EII, and EIII, respectively. The earthworm and soil used
in the experiment were collected from the same sampling
site as in Chapter 2. After 28 days of incubation, the
soil was sampled from the surface of the three layers
(0-4 cm, 4-8 ¢cm, and 8-12 cm). The soil sampled was
analyzed for soil nutrients and water-stable aggregates.
Available phosphate (Troug method), nitrate nitrogen
(Cataldo method), and water-stable aggregates (Yoder
method) were analyzed for the sampled soil.

The results showed that the earthworms were mostly
found in the 4-8 cm and 8-12 cm depth at any point in
time regardless of their population density, confirming

that under the given conditions of this experiment,
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Megascolecidae are more active in the sub-surface soil.
The soil analysis showed that the concentration of
available phosphate in group EIIl (10 worms) layers
after 28 days were 10 mg/100 g (0-4 cm ), 13 mg/100 g
(4-8 cm), and 18 mg/100 g (8-12 cm). This suggests that
concentrations were higher in the lower layers, where
earthworms were more active. When compared between
EI and EIII, the concentration of available phosphate
was 1.2 times (0-4 cm), 1,7 times (4-8 cm) and 2.2 times
(8-12 cm). In addition, the concentrations in group EIII
(10 worms) were higher than those in group EII (3
worms). The concentration of nitrate nitrogen showed
11 mg/100 g (0-4 cm), 12 mg/100 g (4-8 cm), and 9
mg/100 g (8-12 cm). The concentrations of nitrate
nitrogen were 1.9 times (0-4 cm), 2.5 times (4-8 cm)
and 2.2 times (8-12 cm) when compared between EIII
and EI. Additionally, the concentrations in group EIII
(10 worms) were higher than those in group EII (3
worms).

In contrast to the results of available phosphate,
nitrate nitrogen concentrations tended to be higher in
the upper layers. The formation of nitrate nitrogen in
the earthworm habitat is carried out by nitrogen-fixing
bacteria which is aerobic in nature, and are likely to be

active 1in the wupper layers of the soil where the
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conditions are aerobic, resulting in a higher
concentration of nitrate nitrogen in the upper layer. The
results of formation of water-stable aggregates were
high in the surface layer. The formation of aggregates
created large pore spaces, especially in the surface
layer, which increased soil drainage as well as the gas
phase, creating aerobic conditions, further promoting
the activity of nitrogen-fixing bacteria.

The movements of the earthworms resulted in
formation of tunnels in the soil. The earthworms
decomposed organic matter and excreted casts into the
soil, resulting in higher concentrations of available
phosphate, nitrate nitrogen, and water-stable aggregates
as well as changes in the aggregate size.

Using the results of this chapter and the increase in
soil nutrients by earthworms described in chapter 3,
estimation was made in for soil nutrients derived from
casts due to feeding and excretion by earthworms.
Available phosphate was estimated at 10-20%, whereas
nitrate nitrogen had a wide range of 80-200% derived
from casts. As for available phosphate, casts excreted
into the soil is broken down by microorganisms that
break down organic matter. In contrast to the increase
in the available phosphate levels, nitrate nitrogen 1is

easily moved by moisture, so it can leach into lower

XX



layers, and is converted to ammonia under the reduced
environment. There i1s also the possibility of it being

fixed into organic nitrogen.

Chapter-4 The effects of Megascolecidae on crop
growth

A plant growth experiment was conducted to clarify
the effects of Megascolicidae earthworms in crop growth.
Wagnel pots of 1/5,000 a cross sectional area were used
for the experiment. The pots were filled with soil, and
two variation of earthworms and chemical fertilizer
were madex. The pots were sown with komatsuna
(Brassica rapa). The Megascolecidae and soil used in
the experiment were collected from the same sampling
sits as mentioned in chapter 2 and 3. The number of
earthworms placed were the same as in chapter 3. A
variation of 8:8:8 chemical fertilizers were used. The
experiment was conducted in triplicate for pots in each
condition. The crops harvested were analyzed for their
wet weight and dry weight. The results indicated that
with the number of earthworms increased, the wet and
dry weights of the crop became high. Additionally, the
weight of crops harvested in the earthworm pots was
compared with that in the chemical fertilizer pots.

Group EII (3 earthworms) was equivalent to the addition
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of 0.18 g of chemical fertilizer and group EIIl (10
earthworms) was equivalent to 1.0 g of chemical
fertilizer, suggesting that the amount of chemical
fertilizer can be reduced to approximately 1/8 to 1/2 of
that in the chemical fertilizer plots if earthworms were
present. The results above suggest that the movement of
earthworms and their excretion of casts in the soil can
promote crop growth and reduce the amount of chemical

fertilizer required.

Chapter-5 Conclusion

Casts excreted by the Megascolecidae greatly
increased the concentrations of available phosphate and
nitrate nitrogen in soil. The concentration of available
phosphate showed increasing trend in the deeper layers,
where the earthworms were active, while the
concentration of nitrate nitrogen was high closer to the
surface. In addition, with 1increase 1in <earthworm
numbers the concentration of available phosphate and
nitrate nitrogen were higher. A comparison of the
concentrations of available phosphate and nitrate
nitrogen in earthworm casts with the concentrations of
available phosphate and nitrate nitrogen in the soil
showed that the concentrations of available phosphate

were 10-20%, while those of nitrate nitrogen were 80 -
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200%. The effects of microorganisms after excretion
have a particularly large influence on nitrate nitrogen
formation. The results of incubation experiment showed
that the feeding, excretion, and movement of
earthworms promoted crop growth. Furthermore, our
findings indicates that the amount of chemical fertilizer
applied may be reduced by controlling the number of
earthworms. Also, the obtained results indicate that the
feeding, excretion, and movement of Megascolecidae
can promote soil nutrient wuptake and aggregate
formation. The results of plant growth experiment
indicated that presence of earthworms promote crop
growth and can reduce the amount of chemical fertilizer
used in the fields. We can speculate with our findings
to say that the results observed in the present study will
be further enhanced by increasing the number of
earthworms.

In our research, we have found that the effects of
earthworms are affected by and dependent on
microorganisms and other living things, as well as
enzymes etc. By understandings the effects of
earthworm role in enhancing soil properties and plant
growth, considerations can be made for  Dbetter
management of soil fertigation methods. In addition to

that, the findings of this research will help to control

xx111



the amount of chemical fertilizer applied to fields. Also,
since earthworms do not stay in any particular place in
the soil, it is necessary to consider suitable management

methods for earthworm.
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Table 1-1 No. and amount of soil organisms present in

top layer of soil
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Fig. 1-6 Phylogenetic tree of earthworms
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Table 1-2 Major large terrestrial earthworms

4

Va2 XA IIXF Moniligastridae
7 FIIXF Megascolecidae
LA 7 hIIXFE Acanthodrilidae
A3 Y IIXF Ocnerodrilidae
779 HIIXF Eudrilidae

T oA IIZF Glossoscolecidae
YU I IXF Lumbricidae
RIVE T A —F} Hormogastridae
Iur—2% Microchaetide
X/ by ZAF Kynotidae
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Photo. 2-2 Sampled Megascolicidae earthworm @

Photo. 2-3 Sampled Megascolicidae earthworm @
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Photo. 2-4 Sampled Megascolicidae earthworm®
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Fig. 2-2 No. of Megascolicidae earthworm according to

their body weight
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Photo. 2-5 Sampled area of soil used

for the experiment®
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Photo. 2-6 Sampled area of soil used

for the experiment®

Ao P22

Photo. 2-7 Sampled area of soil used

for the experiment®
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Photo. 2-8 2 mm sieved soil used for the experiment
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Wet weight (g)

n=20, significant difference* p<0.5 **p<0.1

Fig. 2-3 Relation between earthworms weight and

casts produced
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- — : : : |
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Cast (g)

n=20, significant difference® p<0.5 **p<(.1

Fig. 2-4 Relation between cast mass and concentration

of available phosphate (initial content in soil

at 0.04 mg/g, 24 hrs : 0.23 mg/g and 48 hrs :

0.21 mg/g)
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Cast (g) n=20, significant difference* p<0.5 **p<0.1

Fig. 2-5 Concentration of available phosphate in cast

(24 hrs : 0.16 mg, 48hrs : 0.17 mg)
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Fig. 2-6 Relation between cast mass and concentration
of nitrate nitrogen (initial content in soil at
0.002 mg/g, 24 hrs : 1.89 mg/g and 48 hrs : 1.84
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Fig. 2-7 Concentration of nitrate nitrogen in cast

(24 hrs : 1.69 mg, 48 hrs : 1.47 mg)
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Photo. 3-3 Sampled Megascolicidae earthworm @
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Photo. 3-4 Sampled Megascolicidae earthworm®
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Fig. 3-1 No. of Megascolicidae earthworm according
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Fig. 3-2 No. of Megascolicidae earthworm according

to their body weight
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Photo. 3-5 Sampled area of soil used

for the experiment®
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Photo. 3-6 Sampled area of soil used

for the experiment®

Photo. 3-7 Sampled area of soil used

for the experiment®
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Photo. 3-8 2 mm sieved soil used for the experiment
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Fig. 3-3 Model diagram of experimental plot®

Fig. 3-4 Model diagram of experimental plot®
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HZ &t RBEBO I I X454 % Table 3-1 12 9, 45
AEBRLAEZI I AR, EHACAERLAL L SR TY

HrEREELEEINED., BEICHMFERLLS, 4~8 cm &
8~ 12cm D BIZEZL oML THDH ., KRB L L THE
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cm & 8~ 12cm O E O B T A |Z

171

I A O0BHIC L o T,
TE R IZHE OB KA AL L (Photo. 3-9~ Photo. 3-
12), F£ 7= . Photo. 3-13 ® X 912 I I X OBEENH WL
e TR EBICKRICE E o BN 0 £ RD
AV 7 A Dawin (1881) 72 & O BEAE M 28 THl & 20 1T 72 -
T W5 X 9 IC# B (Photo. 3-14) 72 LT B e » » 7=,

/]

H |l DO FEHETIE, S I XAo0oOBEIC XL - T, + 8K F N
BHrsn, A7 P I AR ”TL RSN D E T
B icEBINLDLDZO TR W EHEINTE,

Table 3-1 Distribution of earthworm habitat over time

Number of Number of Number of
earthworms 7days earthworms 14 days earthworms 28 days

Treatments  Layer (cm)

(31) ~8 3 2 2
EIl
8~12 0 1 1
Total 3 3 3
0~4 0 0 0
4~8 5 6 7
EIl (107C)
8~12 5 3 2
Total 10 9 9
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Ra_a T%
Photo. 3-9 Depth of EIl (3 worms) at 28 days

for 4~ 8 cm column layer

Photo. 3-10 Depth of EIl (3 worms) at 28 days

for 8~ 12 ¢cm column layer
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Photo. 3-11 Depth of EIl ( 10 worms) at 28 days

for 4~ 8 cm column layer

Photo. 3-12 Depth of EIl (10 worms) at 28 days

for 8~ 12 ¢cm column layer
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EIIl (100C)

28 days

Photo. 3-13 Periodic change in surface soil

between 0 day and 28 days

Photo. 3-14 Earthworms bounds found in Thailand
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Fig. 3-17 Vertical distribution of Mean Weight

(MWD) over time
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Fig. 3-18 Vertical distribution of Mean Weight Diameter

(MWD) at 28 days
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Fig. 3-19 Vertical distribution of available phosphate

over time
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Fig. 3-20 Vertical distribution of available phosphate

at 28 days
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3-21 Vertical distribution of nitrate nitrogen

over time
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Fig. 3-22 Vertical distribution of nitrate nitrogen

at 28 days
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Fig. 3-23 Vertical distribution of water content

over time
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Fig. 3-24 Vertical distribution of water content

at 28 days

90



5. TEERSREBEOHEMHB KOE A
BO2E DO 24 B THEM SN D EO L HERE S ORE
HWT. B9 FBRTTHWTRES

/7]

XD EEENDL 24

R Y =2 IcgEsni-EzEEETZHEL, £2EI2E F
ns> t+tE=E28HHLE, 20K, K 7 HFEBRO

EIl (3 PE), EII (10 PE) o 28 A M & - B & 4 o # N
#HELLEEOLEER TN EDLI L WO HEEZ
TW2on»xit&E Lk, (Fig. 3-25, Fig. 3-26),
#ax LML EEREE®EHRKRE T D,
B2EOMEEH W T, 24 KR Y 720z HE S
#wmo 777 7ol HE»ERX (1) 2KkD 6N,
yIiTEE (g). x T I X0EERE (g) T,

(Y

y=03601x ... (1)
ZoX (1) ARV 7 FERTHWE I I XAOAEHER
(g) Z AN, H 7 5 FEBR T 24 FMHYE 20 I8
nos#EZE (g) 2RO, 77 H5FEERETHWIES

J

=

171

O A4 E&E (g) &, EOD (3PL) T 2.99 g, ENI (10

) <1241 gThH s>, 0%, X (1) T AR, &

7 EB T2 MY - I DEE (g) O
% %M LA, EODN (3PE) T 1.08 g, EIl (10
IE) T 4.47 g T b » 1=,

WA, WHERICH 2F0R K2 HWv T, 24 KH3F L
hichM s 2 EEICGEN D AKEY VREOD

Z 7 oE MRS NX (2) 2RO N, PIT A E
v W& (P20s:mg), ylI#ELELERE (g) %15

n v

Cis

=

91



ERE
P=02241y ... (2)

o (2) THELEEEEZNRAL T, #HEL A
MY vBIEREEZEH L., 24 B Y 202 HEM S
ns#EEIZEEND P20s (mg)D HEE S 5 1B IT.
EIl (3 J£) T 0.24 mg, EINI (10PE) T 1.00 mg

o, KED 2 BB OB 7 HFEBROKERZEZ AL
T .

/71

S XD WARW ELI (0PE) 265 WTHKBEOD

P,Os (mg/100 g) oMM &E % KO, 0K, %8

¥y L, A7 AR TOoOREOHNEIL E, K

e CHWRE L 7 A0E X 12ecm ThH OV, T OB

S EREE R EICEISRE LD 2K TR ELEET
L

Hlmo ., B AaeR LT 272, 72, 2 o8N

¢

l

il

28 M2 T, 24 MY 2V ITAEHBLLE, &6
100 g 2V oREROT, 722K IZHEEND L
B X 3000 g/ > T, 305 L. T LAEBKOREICE
Lo, 24 F Y720 oM E (mg/3000¢g) L. EI
(3 PC) T 4.43 mg/3000 g, EIl (10 PC) T 5.14
mg/3000 gl o7z, ThbOIENL., I 7 5H21K
D 24K HE Y0 oEME (mg/3000¢g) 6, JEIZ
ko T AERCTCMHEMNLLIIXAEREENDL R
EEN D 24 M S 72 28l 2 P0s (mg)
bEAEEHRELEZ, ToER, EDN (3E) T 10%.

J

EIIl (10 PE) T 20%& 720 » 7=, H T KN EEB T#HnL -
Y VEBEEON., KN 15%FREE NI I X o EEB K

92



TH ol NG v . KD OK 85% 1% Jk it & 3
CEEND A E BN L EBAED BRI LY
fe S . BEMEE % o #E LD DBRESLEN EH L L
Ez b b,

FLoMBEERTSL., ATHmEBY B EEKRICHT A
BRC 2 MY eI 2 ERE (g) £ TH
ok bhiz, K&, B 28O EZHL

24 FF M M 20 ic e 2 #EICEEN DM B
EEFEO 77 70K EX (3) 2Rk

ES
C
T\

S

# # & (NO3-N:mg). yix#HE L =

Coe

L. N T W% Re

# (g) 4 3.
N =0.7797y ... (3)

H»A (3) KHEELE#EZEEZRAL T, #E LM
EHXEREEZHEMHELE, 24 MY 20 i sh

EEICHEEN D NO3-N (mg) OHEI N D EE

(Y

=}
(=1

[Aryy

DA
g

(X . EIN (3 PE) T 2.99 mg, EIMM (0% - 10 V&) T
12.42 mg, I o7, KREO® 28HM O H T K FEBERO
R 2 8w T

T4 B ® NO3-N (mg/100 g) O &%xkD., I 7

171
171

X DWW ELI (0PE) 26 5w

2K o R E (mg/3000 g) A L -, 24 K #H % &
D o ¥ im&E (mg/3000 g) (. EIN (3 P&) T 3.73
mg/3000 g, EINI (10 PE) T 6.18 mg/3000 g T 72 -
e Th b0 b 7 52K O 24 FMY Y
O ¥ MmE (mg/3000¢g) 226, HIFERkDLH T LE
B CHEH LI I X AFEENLHEE I D 24 KR Y

/]

93



Iy

D HEi X 4L 5 NO3-N (mg) » 6 & A& % 5 H L
e T Of K. EN (3&) T 80%. EI (10 &) T
200% & o e, T AERBRTHEIINLLEREESE XLV
b, M EZOEAKRO FBARBESLENE L 2 ok
D T ML ®E R b AR S

S

s
o
&

7 A

MEERITAKDICILI2BEH LIRS 0D H:it (2
G ENLNLIMEBMEBERN T T ~BHR LEZI LN E XL
b, £, I I XX 5MBER™REIES LD
ETL, MBEARELS LD KB TEBTHEED .
BIULREIZC R ET, TUVvrE=TICEWLR., &b
i AEREBERZR~DEFBEENELC LD L T2

i
=
%
e
h\
o
&
5

94



(6) 120

- (B) mE: L (Bw) 0d:d
& 0dS U R 0 A REIRIVC
h TEHEEORCE

g€ 0€ x4 (x4 ST 0T S0 00
k + + + +— + L4 + o 0
"
e 3
e J 1z
Zr'et . (adot) Imd 1% 2
667 (we) ud | - 5
(W) N“ONOEE S U R HH#HO e le g
o) ag--- T8
00T: (adoT) A x16007 = A ° uz @
__ ¥20: (ae) 14 Lot
ow) "OdOEEZ U RHHD £1611°2=N
(®) m#E: £ (Bw) NFON:N
) ENONC U R {HEA (1 / R ERIVC
O TEBEEO=CE
@ w0
g€ 0€ x4 0z ST 0T S0 00
' + + + +—e —e— o 00
L]
° DM
L) .
S et ol vy (dor) md
© 80T : (ag) 1A
®) EECURFHI (/RS | BB
1 v0 ”M
L] —
E]
too
X1pge0=A 1o
(uve) sy -——
° urz ® Tv'et : (2doT) Id
Loe 662 (ade) I
AT¥2z:0=d 0 BEEFOLSSIHIBETLY

(8) 1BraM 1M

0L 09 0's ov 0t 07 0T 00
m 00
Y
(2
e o
o .
° ® 800 TS0
°
(] 10T
L[]
[ ]
18T
102
°
X109€°0 = A T8¢
(uve) Ay
i 1 oe
] ue e
Lge
X109¢°0=A

0) EEFoyzs:x " (B) Jg A
BRECUS TR 0 LR ERve
N TEHREOECE

(6) 180

Fig. 3-25 Flowchart of the calculation®

95



HhZLEBRLY
280D EEDOZEAL : P,OIEIE (ma/100 g)

19
EIl (3P%)
15 ENN (107%) S
8
P~ =
> >
6
g u E
=) Z'm
E o
o 7 z
e}
o
3 2
s 0

)
3

.

S

EIl (30L)

=
>
®

EIll (1075)

N
Y}

©
NO,-N (mg/100 g)

P,05 (mg/100 g)

IS
~

o
+
o

10 T

HZ7LEEBRLY
28HRIDEEDZEL : NO-NEME (mg/100 g)

EIl (3F) - 0~d4cm
EIl (3L) - 4~8cm
Ell (3/) - 8~12cm
Ell (107%) - 0~4cm
EIl (107%) - 4~8cm

ENI (107C) - 8~12cm

Ell (32%)

EIll (107%)

26

28

EBEFHL. H 7 LEEOFHYO24RME: Y OENEXEH

gt

4B X 72 V) DP,0EINE (mg/100 g)
EIl (3PT) :0.148
ENl (10PC) :0.171

24BFRI X 72 1) ONO-N#EINE (mg/100 g)
AIl (3FC) :0.125
AIIT (10PE) :0.206

BN DA T LADEOENEEXEH

-

®h 7 L2EDEA : P,OMEME (mg/30008)
EIl (3PC) :4.435
EIl (10PT) :5.135

-

26

@h 7 LEEDZEA : NO-NHEINE (mg/3000 g)
Ell (3) :3.734
ENI (10PT) : 6.184

UBFEEZYON T LEETHENEZHHINIEEOREOHETEMEZ 22
S>Hh 7 LERDENENEDL SVWOESHNBEELDIERD D

Fig. 3-26 Flowchart of the calculation®

96

28



O FE xRS e EN LB R

(=N

ZA NN

B N &% B T o X
EE ML,

>~
—

2
i
*’C\\

S

£ 97

71

D

¥ oy =
3
7/

=Y

VB N B e Vi

=]
ik

E SN
I ) B
PR EL o

£

==

o

%
BN &

-~ -
J <
J J

>~
—

7z
% o I
<
mm 2Lk

B S

£ - T,
o Z M
DT, 2
T N
U g

I

<

A . S e
&N e

R RO

5z

AN
=

D E
2 mm UL
DZAI

~ ~
~ ~
~ ~

mm Uk

L 7=
WM oK PR

D I

2o T, RF
AN - B [1 s RS
Fh DA A
vaNE:= BV | B R R

A N

97

5 Pk &

B fR 72 < .
W e,
=3 VA S/ N~ S ¢ W

DA TSN d VA S R N

D

171

SE VAN

%)
AN

O A Ak & E L T WD

= B
* 7= .
M

%
= oA A HE N

S|

JihY

2 D A

171

kL & [A &k Z

%
ALJ
=]

[

N

77

XV s T E
N or I T
X — ¥ T K

(ST NI S G VARSI B SR
o T, FPEHE XY
WE MBS 5 LN R

+
i
&

A

L.
RYA

H

9_1./
S BB S

H
2

C O

&

171
171

S
x9N v (v

paisty
=

(Y

D

ENE BN, T B
XD R e — L=,

€ N
&

<

B oo HF

(Y

)

7K



o
o
(f

ok 3
EEFZVEM T 22 B2 b, HEESE
AOERBRTH L5 TEMTEI R EKREMT

17

AOHENIZEHE EN D MALEICK -~ T,

k=]
Ik
==
R
EE

i

N
=

=]

Py
V-
17
]7]

A
9%“
J

o

JLR & LTk, TR OMBERERDERS
I rmEFE@E. 7T vE=2TIEN T
o F L MAKMEFEE OEMKICK - T, RBEH O &
YhH i Lot RENE XL N,
Fo. 0B 28O 24 KM CHMENDEO L ERE N
ODfFEREHWWT, I 7252 HWEIIXDODEERE=RNNDL
AR Y 2 ICHEMM SN EREEZHEL K BICE I
h2tERBSp2*HEMEBLE, ZOo#%., REOLN J A ER
%)

7
D 28 HE O L#EES OB MEZHELLERED B

& N

(Y

Al i
R
s
o
w

A
=
=
-
=

il

KN EDODL B WVWDOEAEEED TWDEOMNERD E,
FORE R AR EY VEEITN T A ER THE L R
RLCEON., K I5%BEENI I Xo0FEHRK T » =2

W hh R OK 85%ITEFITE TN D ABKD
N BB A SOBEEFEIC LY MRS, JEE % ok

bIEESLENDN LR L EZS X 60T, EICKL
M EEREIL T L2ERTCHEMNMLERE LV & B

= A = o

H#%ZO#HEORESLEDOFNEHS R oo ix., Mk HE 2
Ehr b AR SN TEHBREERIIAKSICKE 2B H MR
ootz M BICE I D MBEREENT HF B
L2 &ERnB2xonbd, £, I I X X 5 H KB K
N e T, MBRAARE2D . Kaon T E
HMTHEDD . BOoRBIC R T, 7T UVvE=TI

98



i, S b3 AHBREEZEF~0EFEEMNELLED L
TWwWiZ b ERZOEO LG R oI L
NHEE S T

Lo Z bbb KRS ICHE > THAERI 87 5
7R IIXABAL2LH M SN EICEL T, WMAEYSE
FhEEzxz N LT B2 B oR CTCLEREREELSE
FLHZEPHALNICR T, BT, 2T I X0EE
mRAHIEoh T, TERESPREN®S R D LN
/N (SR T

IO O R EZTT.E 4ETIEIT T AEROSE

rHWT . EWREICED XS BrE T 500

W CiEgam L T uw <

99



z & - 5l 3wk (% 3 %)

Arai, M., Tayasu, I., Komatsuzaki, M., Uchida., Shibata,
Y. and Kaneko, N. (2013) : Changes in soil aggregate
carbon dynamics under no-tillage with respect to
earthworm biomass revealed by radiocarbon analysis.
Soil and Tillage Research, 126, 42-49.

Cataldo, D. A., Maroon, M., Schrader, L. E. and
Youngs, V. L. (1975) : Rapid colorimetric
determination of
nitrate in plant-tissue by nitration of salicylic-acid.
Communications in Soil Science and Plant Analysis,
6, 71-80.

Kawaguchi, T., Kyohima, T., and Kaneko, N. (2011) :
Mineral nitrogen dynamics in the casts of epigeic
earthworms ( Metaphire hilgendorfi :
Megascolecidae) . Soil Sci. Plant Nutr., 57, 387-
395.

Ketterings, Q. M., Blair, J. M., and Marinissen, J. C. Y.

(1997) : Effect of earthworms on soil aggregate
stability and carbon and nitrogen storage in a legume
cover crop agroecosystem. Soil Biol., 29, 401-408.

Marinissen, J. C. Y. and Hillenaar, S. I. (1997)

Earthworm-induced distribution of organic matter in

macro-aggregates from differently managed arable

100



fields. Soil Biology and Biochemistry, 29 (3)

5

391-395.

Truog, E. (1930) : Determination of readily available
phosphorus of soils. J. Adm. Soc. Agron. J., 22, 874-
882.

Ward, B. B. (2008) : Nitrification in the marine
environment. 2% edition, 199-261.

Yoder, R. E. (1936) : A direct method of aggregate
analysis of soils and a study of the physical nature of

erosion losses. Agro. J., 28, 337-351.

BF ZEFF - UL B E - R ER - MM BCE - BB OE A

J

(2017) : T I AN L+ EK D EHEDERICEH 2 5%
R o#ze. o RKFAEWH TS KE, 39, 27-38.
B H i (2010) 0 KB & (3

71

7 B N
+ ¥ o TEME. B AREFSGE, 61 (7)

|

, 431-
434.

101



Vivarg =~

4 B
7 FI I AR DBAEW R E

\z B % A B %

102



%OLHET A E o H W

17

B 2E B 3IETCHAICAERE ST S 7 S 2 ®/ o +
o x RIS NS EICE s T, R AHAEEXTL
O t+EIDREBEBR DN EHLS DI ERELTNL CTH

R SN/ NS S N T

IS
H
pe
g

—
Y
v
—
171
171

AT EERZBEH L TV D O, EME
ERBIT - TCE WD DL EEYRKRE
OEBEPIAHE TN ERZ N, 0 b, B
e ciEx Ay bEAHWVWEIIX K DEDRE
BT 28 3TRx S ICEDOREREDENSRLL N
EmbR LR TWD, A (1990) F. & v bW
B b 0IIXLCHELTKRKREOAFTITREF L i
WE2PZEMT L2 ADL (1990) 1T =N FE
ADOAERBRIZEY 2+ RBOAEFNNRLIR

IS
[y
=
™

oo
(f S
Y,

A4S A

/7]
171

J

EL B D (2017) I AN WVWDH LT R MR

=2 VU OREREREDRLAEERLZHE X5 &I =F

A OoOREREN AL, To X5z, I3
NIEM R EICHRENS 52 B0 o, L L.,

VR L R B R E o < by B Y

T 2520 NIEHL TR o TWRY,
5

(Y

N A

171

R XD B E D
7> BN AR E TITE 3E O ERSLMEEH W T,

S AR EANLT,. EE2ELEZLE CEYD

EAb kBB T HEE LEE O KREDRE LK T S,

NIV N A

171

103



o 28 32 B RLEE & B U7 A

1-1 ft3 I I X
Bo2.3 A BE LB OB T o &SN BRI IR T oo 4l (35°

34'15.3"N, 139° 36'40.0"E) ( Photo. 4-1) T . &= ¥ £ m

J
J

N»BH 10emF CICAEAELTWDS 7 I I XF &2 K
V- T 4y 7 ETREBRLE, BRBS ML, BB L E
RA B ERERERLECEBEOAGR L L MK TE D5, B
2 08 % b x. EWTNHF T2

171

171

X ( Metaphire

171

agrestis) . 7 YV U X X (Metaphire communissima)

v Y E® 2

171

X (Metaphire hilgendorfi) & H b ¥ 5

\

FE /N % 7 o 7= (Photo. 4-2, Photo. 4-3, Photo. 4-4),

ES
B Clx AT RETHEMNT 5720, SE B E T BT
THETAFETTAT WV, MBIZHE OB IFTAITL R WD L&
L. BB LEIIXOKE EAEAEEOMREKEK %
Fig. 4-1, Fig. 4-2 2" L7, T I XK ITIBHE T+ 5
L. K EMME LB TS LD KELAKEEZME L -
MR 8~10ecm D I I AN HEHEAEARLL T (£
KoK 70%), £7- . 4 HEE X
IANZEZLK AR L TV E (2RO 60%), £ 8B, T4 A
TAHABEZ.MAEAECH L TIIX0EERELAbYE T
Hwas &L e,

J

B bHE L 0.9~1.3 gD

171

104



Photo. 4-2 Sampled Megascolicidae earthworm @

Photo. 4-3 Sampled Megascolicidae earthworm @
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Photo. 4-4 Sampled Megascolicidae earthworm®
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Fig. 4-1 No. of Megascolicidae earthworm according

to their body length
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Fig. 4-2 No. of Megascolicidae earthworm according

to their body weight
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Photo. 4-5 Sampled area of soil used

for the experiment®
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Photo. 4-6 Sampled area of soil used

for the experiment®

Photo. 4-7 Sampled area of soil used

for the experiment®
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Photo. 4- 8 2 mm sieved soil used for the experiment
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Oday

14days

17days

30days

Photo. 4-10 Growth of plant over time

(EI (No worm) )
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EIl (3[T)

Oday

l4days

17days

30days

Photo. 4-11 Growth of plant over time

(EII (3 worms) )
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EII (10PT)

Oday

14days

30days

Photo. 4-12 Growth of plant over time

(Em (10 worms) )
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Oday

14days

17days

CI ({bpko0.1g) ci ({bpk0.25g)  CHI (1bFk0.5¢)

Photo. 4-13 Growth of plant over time ( From left CI

(CF 0.1 g) ,cnmn (CFo0.25¢g) ,CIllI (CF

0.5 g)) ¥CF : Chemical fertilizer input
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CIV (1tFk0.75¢)  CV (1tpk1.0g) CVI (1bp%2.0g)

Oday

l4days

17days

30days

Photo. 4-14 Growth of plant over time ( From left CIV
(CF 0.75¢g) ,CV (CF1.0g) , CVI (CF

2.0 g)) XCF : Chemical fertilizer input
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Photo. 4-15 Change in each pot at 44 days
(From top EI ( No worm) , EII

(3 worms) , EIIl (10 worms) )
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CI ({bpk0.1g)  CII ({LA%0.5g)
CII (1£5%0.25g)

Photo. 4-16 Change in each pot at 44 days ( From left
Cl (CFO0.1g) ,cCcHn (CFo0.25¢g) ,CIl
(CF0.5¢g) ,CIVv (CFo0.75g) ,CV (CF
1.0g) ,CVI (CF2.0g)) CF: Chemical

fertilizer input
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Average wet weight (g)
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n= 23, significant difference * p<0.5 **p<0.1
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6 T sk ok
a -
a**- *
3 4
0 .
EI (0I%) EIl (3T) ENl (10/%)

Fig. 4-3 Wet weight of crop ( From left EI
(No worm) , EI (3 worms) , EII

(10 worms) )
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Fig. 4-4 Wet weight of cro
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Average dry weight (g)

20 T

n= 23, significant difference * p<0.5 **p<0.1

1.5 1
b)k)k

1.0 +

a**, bxonk
axonk

05 T

0.0 -
EI (07T) Ell (31%) Ell (10P%)

Fig. 4-5 Dry weight of crop (From left EI
(No worm) , EII (3 worms) , EIII

(10 worms) )
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207 n= 1, significant difference * p<0.5 **p<0.1
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Average dry weight (g)
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Fig. 4-6 Dry weight of crop (From left CI (CF 0.1
g) ,CIl (CFo0.25¢g) ,Cl (CFo0.5g) ,CIV
(CF 0.75 g). CV (CF 1.0 g). CVI (CF 2.0

g) X CF : Chemical fertilizer input

126



G LS SS TS 6V 8Y S I 6L 9 $L 0L BC 9T LT ICT 6T LT ST T T 0T 8 & ¢ 0

Keq

drmeradud) [10G —e—

21n101dW | —e—

Sl

0¢

S¢C

0t

53

oy

St

0s

(Do) Qampardwa],

Fig. 4-7 Periodic change in temperature in greenhouse

and soil temperature

127



¢

(3) JozZINIR) [BIIWAY) ~ m
¢ ST I 50 0 c
“ “ “ - “ x5 00 m :
o\\\?h-\-\\o\ (de) ma |~ o
(740T) 1A 107 > o
1L1S°0 +X6019°0 = £ & - 2
@ .
) 0t o =
(adg) 1A = 3 o
o 5
T O@ m - [&]
® o = =
@ - a
08 5 = s
—- e
@ (740T) 113 QW g
o o
4+ 001 ~ o .=
as, 5 =
— >
K@) gp— | 071 e M
[ (Gom) mm%wl m 2
A1 o0
6060°€ +X991°S — & ae 1o _
PM @ <
o0
1 091 i

128



g
N

EBRTIE.E3IEOERSMEEZ N W T,

IABE AT BEELE LETIED L
CHELEEBOoORES R KL, I XX
WAL ZEE O DL b5 WwWEICHY T 220 % 5

—
(Y
% -
o
=

17

ES
Al
=

S
B
K

0
T

[N P
B3 E O ERSME R K O R E R XX I
T 0, 3, 10l HXAEAERKRL L., £ 7. 16k EE

/71

z D

M

X 0.1 g, 0.25¢g, 0.5¢g, 0.75g, 1.0g, 2.0g D 6 D
B EEo LB AEMHERLE, £0ORREK., I
M EEPRIZWD ZETEDREEZRES .
BEEIIBL RO T EYWo HEHEN R RD
BB
Lo E'rfbikBEBBEXKOKELZED =R
BEOLroEEICHY T 200E KDL, £ 0RE.
EII (3 PE) T cm (4 sk 0.25g), EIl (10 JC) X CV (Ak
B 1.0g) O E BT 522 &0 ok, 2T
1l a7 cHEFT DL, CII (fEk 0.25 g) 1 150
/a, CV (fb & 1.0 g) X 500 VC/a & B & 7 5 Z & N0
Mmoo, TN H DI I XAD0OBEEARYBHICE AT S
T ofb B IE B o JE IR & 2K 1/8~1/2 < b W FE T oMl
T LN T ED EHRERINT,

FETH LIRS LT LD, F 5

71

-
I X

/71

S X O

o, WD, I AN WNADH L TR

(Y
My

ol

S

(’\Va

i
2!
2

L Tuw <,

129



z & - 5l Wk (% 4 %)

WaEH = (1990) : 7 F I I AN KREOEF & R
FOE®EMHEICEZXD230R. RI R XN, 43,
117-118.

BF R - JL B EE - KM E R - W om BE - BB & A
(2017) : T I AN LR LW ERICE Z 2%
RoOMWZE. EHRFTAEYMH TP KE, 39, 27-38.

J

AR HEZE - @BMAHAF - &mF (1990) 0 Lo EIKAL &

I I X O M) . Edaphologia, 43, 41-49.

130



<&
SN=

131



HWNAOZE TCHLNMTR-, TS XHIC, 23X
W EEProB® I LD TEEEO LML, S K
R LPICEID2TEESREOD EASENOMAED O
M EAOBERLY 2 0ERICEL D EDKRE
D ERIZOWWTHEPED N T WD, L 2L,
tERESLAE. MEKCE > T, £+ 25 X0
e

ERLEE~ORBBI I DCHEA STV RV, X

(Y
N W

71
/7]

AT, I I X0EEEZ T A —F L L T,
O g - P - BEOEE N RO SRR SRE
LEXSACEE., SOHICEWREICHLTLED L SR
B ErHE X200 RN T 5 LA MNEL L,

S
B3

FPF.FE 2EFETE T RNIIABRIHEMRSR D EERER
HFHRKIZCEDLSDWVWDO EEE NG EFNLTWD O N
FENEBR CHLNICT D EEHEMIT, KN Z
I LI I X2 E®IZANR, 24 & 48 B [H T4 &
h2#ZEBLHEREBICEETNL D DEE S EOEWV XN

oo T OREHE . A8 KM O N 24 KW LV b HEERENZE
S HEM S, 24K CTHEEEON 36% . 48 IF M T4
HE DM 65%D #F & NP S, F oo PRI
B MR 72 < WIEDMBENAEDL N, WY R
JOMmE=EFEbBIZ, F#ERICEMKRLS . T
BV bEREI1IgFELLIREITE S 25 MmN
b, HEIEXTALNR D> T, £

EFh A kmeY vy XOHEBREEEEICEHRL L,
OB, HESCHEMBEMIZERRZLS ., RE XL LY

it

132



T EWVWEOMBBENARSL L., ATiREY OB
ZoHEANRHEM I EEERNTEE L LT, KX
7y —EBHEMEDIE N LS KRBT g E N
oo, Fo.oMEBREERIT. I I X0 HENICEH
WMAEOMILRE XAEE L TWSLH I ERI I XD
R E KN E N T W z AR ST N L7 Sl
ERn@mL o, 20 B, 2T I XOBAR
AEEBE T 2R AT 72— Bk E R E DR E
AT koo T, o EEEIY EERS N EL D
MBS ™o, 7. AKELEEERE, EE L
G ELDL A EY BB R OB EEE DM
HboMBEEBRTHL DI END I I XD EIKEMN
RF [l % o AT fa g U v B 0 g I RE = R o & &
T 5 X &2 AMFEk L,

Wi, H3ETEHE 2EETCHERICEET 2 7 F
D SN 7 S-S (VR = S v e = - S/ B W= Tl o
K b2 &¢I, L2L, 2 I XX
Pl —E®ELHT . BH LT WD LD, N LB
EFZICEBEBINLDZONPIEHA L MITR o T WAV,
THI72ZEZHwT, TEBoOBRIFMIZI I XK
EDOXHIBBEEE LI EHMNIC, I I XD
0. 3. 10E&E2WwWT, TEEHSS LE®EEOREE
N, FlELOH 2ETERLE I I X0 LK E N

r % o AT ds 8 U B L O REEZROHEIN

TH I 22Xz T

V24 BFF S - i &E L 72

133

Mo oo I o

\lN/
/|

171

b
P2

oo B

Ry W&

5

B

AN

=3

24

l

G

24

Y



Ao +THEBEOEAMNIIADEIZCLEDL L WDESR

T o EHEMLE, T oOME. T RIEEEICHE K
RV RBH LD TEBTEHEDH T2 LDPEERIN
s HFM S e EBITHMEEICER TIRKRK ST £ E
S CTwd RN R B SN e, MK MR
JAIE. o BITEB W TH I AKMMB O 2 mm
OFEENDRKREL R FABKICEYEEBEZE(MWD)
ERIRGIRA NI

N E L RDITo2N T, 2 mm BLEOEASNKZL

171

=
™
Ll

S
T
o

LA
EMNBH L NIRRT, T2, 2 I XD

(Y

o
oo

B

R ER oL BEEOM AL I I X0 FIF 2mm
mAKMERB CH D ENDL, 2 mm B EoOEA
L7ZDEIIX0HETHDLD I ERHELEIN T,
VRN B E R =SV 7 = OO N NI S G YA 1 = N
Kb > T REBEIVDLTRERBOY
YBREREMNENT 52 RSN, T

A

e
malO)
S

&
P2
-+
I
=
i}

D

/71

W
%
o

B

ok

=&

oy

Bt

=
A
I

I "
=Y

ERHNICEENDE A AT 74 —FIiZ Lk » T,
2 )| B I TN/ D S A S 4 VRN O = B
ADOERBSMAE —-F L, Thi
= S N S A VAR B Sl =BV 7 S
W Rdion T, FTEHB IS XRE
o CTHHBEZERRBENENMNT S LN RIS N
o T i 3 XDOFEHNICEHEENDMALEICK - T,

171
=N
9

=)

&

Vi

EE 7

=
HE

T
A
+
uiiis

V)

=
i
-
P
171
171
X
—

r%ll:
o

T . M B &

e
T IR0 EE

171

WEEgEZNHE NS LR EZLONT-., IEEEZRSE
NI I X0 EREE T DHs TFTRESBCCIF RS EREBEHTE
< 7Zpo K ELTIiE., FTREI OMIB BEZEZENEKEMR

134



AR (u

(Y

171

AN t+EH WD L TEMREZRESI T,

THREICEIZEEBEE.,. 7 =T7fE&nz N
Do F .M OAKMEEBOEKIZE > T, B O &
L1 N /R - X2 mEiboRENEZE XL N,
o ofBPEETHWT 242D OB EY B
CHBEZEZZFREOHMMEEZ2HEHLEZ, 510, H
B OCTAHER L 72 R AOEMRENDS 24 MK O AR
=V vy BB LUOMBREEFEFoOEMEZ2 T 5 X I
LxHwkErIIXo4rEEEZRNAL., TH I D
mExzRkDEELE, ZOR P, ITHEY BT 10
20%% M SR L, R0 T UM S BRICHMAED SR
LoThEkEHRHR T ERNRRENTE, £, 0 E=E
80~200%% H kK L . fHMEEEFRITKDTICXLDIE
A S oD  PMERBICH T L0 TF HFICEKRST
THRZEROELLIZ L > TRBENBD L LB
EShl, 20 &b, I I X006 I 2 &
ML TChEoHEALAEHIZEEL, TBEHOBEIICTDH
T 5 2 BB L IR o T2,

17
J

N

M

%

v &

J

% S ADBEMREREREICORN B D LN o0
TWwWad, L2rL., k¥R EEHKEIILTEL T,

< B W o it &ICHE T 200 THL»ICR -
MW, 2 TCa~vwY FEHEEL., B 3ELEKD
EExEzHWEbLDO LILFREE DO 6D D RRD
BECHE LEa~Yy Pl LE, £ 0%,

171
/)

Ay

171

=

XD

171
171

/]
X,

OBBENGHLS Do THEY O EED® KX o

135



Iy

s Fl L b REREOEORIEEICHEHY T DH 0N E K
b 7=, 3 PE X b Rk 0.25 g, 10 PC XA Ak 1.0 g o MY &
I 22 WX 020 1 a7 icHiET 5L
b B 0.25 g i% 150 B /a, fbp 1.0 g X 500 JC /a &4 2 &
hH I EN G, THB D X OB E & B
T T bR OEESEEN 1/8~1/2 < b
TOMmEl T H N TEDH LN o T,
h

171
71

5
TR

J

o,  ARKICAEERET ST FIIAHEO

(Y

EEIC LY, co IV SERKDORE® LT
H IR REBENKREVWHKEAZED M T 2L T b K
EoOEILIEDLEDHDL NI o, £, KU 0
b EMHFIZEB N TIE . fbFEROKIIEZE 2K 1/8~1/2
ChbwnwETomfil cErAEEY BRI, 2 I X
DHEENRKRELSEESTDLIZ DL, K@ 2&MFz2 A

E T, s onsfbFEREBOMES N TE D LEER
%)O

2
»o¥ o4 ®
(Y

/]

oREZL LT, ANIETIIXOMEORICHE
W R, EEOLBEBICEEREDSKAED .
MFEELTWVWD, AR EFHKRZAT7 72— EXWlbHE
DEBENALNLEN, LICED LI REWSMEDIC
2 200k HET L5 L THE R D X = %
REFT 2B TELLEEZLONLD, £, I I X F
TEFE - FOHRLCHEEL RO T, EDO XS A EH
FEPED Lo EEwmrED TS HLERND D,

m
-
~

&
H

AN

171

IE
“#

136



H

s IO MBERSERICEDY | FEART
oA EERNTFPHEREN T EERE T2/ O
SHRERANEBERECICEE TH DR R E EKRFE K
BROBE RL e ES b A Rk B B o B IR R BRI IR A

THE LR IHETE 2BV £ LK,

b T, EAETH DR REERTEM KRR EHNZ
AERE LR OB E FHER., REXREERFISHHE
Wy oRE EAL TR oM BB BRI DR R
FlZowTbvsBEar2HL £ L KL,

ot =z D %12 H 72 0 KRR ERSHHERRER
SR oM Bk oA Rk B R oo ik R R O HE BRI T ER.
fricB L CoBh=Eza2BY £L 7K,

S2 S N S v (R ) IRVl 0 < G | I 3 DS S V=S OBV N
e B b VIS EAE O FERICIT . ERCEXRME R
EDo % o WHhEHETELIEL,

kKBIZC, RPAEE IERMICHEHDLD T EHEMK., T LT
7 BN - W I < 9 Nl 2 S G A ol el A A T < T N /I - A
B L kg E T,

137



i

138



/

2 7 I XE L PSS E DR S
XN 24 B X 48 BFF ] THEM S LT EE

71
171

HEttrERE (h) IIXEE | B2 (BERED) g
24 1.2578 0.4500
24 1.0138 0.5563
24 1.6418 0.1086
24 1.4661 0.4292
24 1.1767 0.5885
24 0.4310 0.3119
24 1.1709 0.4380
24 0.9130 0.3289
24 1.5173 0.5447
24 1.0922 0.1465
24 6.4303 0.5657 0.7503
24 5.7205 3.2106
24 1.8472 2.2766
24 1.1758 1.1828
24 1.3409 0.1765
24 0.9436 0.7460
24 1.5862 1.3215
24 1.1819 0.3822
24 0.8101 0.2565
24 2.1460 0.9846
48 0.4232 0.5959
48 0.7033 0.2011
48 0.8216 0.6488
48 1.7031 0.5936
48 0.9726 0.5559
48 1.8682 0.6962
48 0.8203 0.5919
48 0.9710 0.6092
48 1.2614 1.1716
48 1.7612 1.1463
48 3.3602 1.9208 0.7768
48 0.8146 0.6899
48 0.6448 0.5994
48 1.1305 0.9929
48 0.9446 0.7914
48 0.8557 0.7938
48 0.8811 1.0949
48 0.4016 0.4915
48 0.5368 0.6097
48 0.9846 0.7414
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A Lo RS (MHEY VER)

ppm mg/100g mg/g 15
0.035 3.206 0.032
0.0405 3.710 0.037 0.035
0.0403 3.691 0.037

24l T I I A bt EICE E N D

BRI CR N 7

BEEE (h) iAEE | KE GBEED) ppm mg/%RE (1g) w5 273 me E g

0.7747 0.193 0.087

1.2578 0.4500 0.7551 0.188 0.187 0.085 0.084
0.7190 0.179 0.081
1.9956 0.420 0.234

1.0138 0.5563 1.8893 0.398 0.412 0.221 0.229
1.9930 0.419 0.233
0.0000 0.000 0.000

1.6418 0.1086 0.0000 0.000 0.000 0.000 0.000
0.0000 0.000 0.000
0.6712 0.174 0.075

1.4661 0.4292 0.6446 0.167 0.166 0.072 0.071
0.6104 0.158 0.068
0.7932 0.160 0.094

1.1767 0.5885 0.7549 0.152 0.154 0.089 0.090
0.7385 0.149 0.088
0.5559 0.189 0.059

0.4310 0.3119 0.6173 0.210 0.201 0.065 0.063
0.6058 0.206 0.064
1.5361 0.392 0.172

1.1709 0.4380 1.5344 0.391 0.395 0.171 0.173
1.5759 0.402 0.176
1.0524 0.341 0.112

0.9130 0.3289 0.9496 0.308 0.336 0.101 0.110
1.1021 0.357 0.118
1.7901 0.383 0.209

1.5173 0.5447 1.6784 0.359 0.364 0.196 0.198
1.6316 0.349 0.190
0.000 0.000 0.000

1.0922 0.1465 0.000 0.000 0.000 0.000 0.000

24h 0.000 0.000 0.2305 0.000 0.1586

0.2893 0.060 0.034

6.4303 0.5657 0.2994 0.062 0.063 0.035 0.035
0.3153 0.065 0.037
3.9308 0.292 0.938

5.7205 3.2106 3.7899 0.282 0.286 0.904 0.919
3.8282 0.285 0.914
2.3942 0.206 0.469

1.8472 2.2766 2.3933 0.206 0.211 0.469 0.479
2.5532 0.220 0.500
1.2080 0.149 0.176

1.1758 1.1828 1.0364 0.128 0.138 0.151 0.163
1.1044 0.136 0.161
1.7650 0.997 0.176

1.3409 0.1765 1.7313 0.978 0.989 0.173 0.175
1.7588 0.993 0.175
0.000 0.000 0.000

0.9436 0.7460 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

1.5862 1.3215 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000
1.1407 0.326 0.124

1.1819 0.3822 1.1383 0.325 0.347 0.124 0.133
1.3699 0.391 0.149
0.3506 0.141 0.036

0.8101 0.2565 0.3573 0.144 0.146 0.037 0.037
0.3778 0.152 0.039
1.5445 0.214 0.211

2.1460 0.9846 1.5517 0.215 0.216 0.212 0.212
1.5623 0.217 0.214
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N
0
i
oz
A
/41
)7

R A bt EIZE ETHD
Aofe R U v g

BEtER (h) IIXESR HE (WEED) ppm mg/#E (1g) Fig 2F mg Fig 2FiY

0.1541 0.031 0.018

0.4232 0.5959 0.1496 0.030 0.031 0.018 0.018
0.1561 0.031 0.019
0.5675 0.284 0.057

0.7033 0.2011 0.5686 0.285 0.285 0.057 0.057
0.5694 0.285 0.057
0.7008 0.131 0.085

0.8216 0.6488 0.7038 0.132 0.131 0.085 0.085
0.7004 0.131 0.085
1.1003 0.220 0.131

1.7031 0.5936 1.0827 0.217 0.217 0.129 0.129
1.0712 0.214 0.127
1.1788 0.248 0.138

0.9726 0.5559 1.1512 0.242 0.245 0.135 0.136
1.1669 0.246 0.137
1.2413 0.220 0.153

1.8682 0.6962 1.2398 0.220 0.217 0.153 0.151
1.1976 0.212 0.148
1.029 0.206 0.122

0.8203 0.5919 1.0191 0.204 0.205 0.121 0.122
1.0246 0.205 0.122
1.2863 0.252 0.154

0.9710 0.6092 1.2398 0.243 0.250 0.148 0.153
1.3037 0.256 0.156
2.0186 0.250 0.293

1.2614 11716 2.1305 0.264 0.251 0.309 0.294
1.9259 0.239 0.280
1.8649 0.234 0.269

1.7612 1.1463 1.8184 0.229 0.226 0.262 0.260

48h L7218 0216 0.2122 0248 0.1730

3.2198 0.301 0.578

3.3602 1.9208 3.0767 0.288 0.291 0.552 0.559
3.0406 0.284 0.546
1.6541 0.295 0.204

0.8146 0.6899 1.6261 0.290 0.292 0.200 0.201
1.6205 0.289 0.200
0.4671 0.093 0.056

0.6448 0.5994 0.4639 0.092 0.093 0.055 0.056
0.4699 0.093 0.056
0.3679 0.051 0.050

1.1305 0.9929 0.3768 0.052 0.051 0.052 0.051
0.3713 0.051 0.051
0.3792 0.061 0.048

0.9446 0.7914 0.3901 0.063 0.062 0.050 0.049
0.3827 0.062 0.049
1.6810 0.271 0.215

0.8557 0.7938 3.3442 0.539 0.447 0.428 0.355
3.3030 0.532 0.423
3.1882 0.413 0.452

0.8811 1.0949 3.2085 0.415 0.407 0.455 0.446
3.0405 0.394 0.431
0.6987 0.162 0.080

0.4016 0.4915 0.7691 0.179 0.174 0.088 0.085
0.7792 0.181 0.089
0.6984 0.137 0.083

0.5368 0.6097 0.6463 0.127 0.145 0.077 0.088
0.8743 0.171 0.105
1.3170 0.223 0.165

0.9846 0.7414 1.1935 0.202 0.220 0.150 0.163
1.3950 0.236 0.175
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fit A - 8 o P W - o'

( fiFf M2

==
(=1

pyan

N

=

ppm

mg/100 g

mg/g

4.6528

0.0535

0.00054

4.6389

0.0533

0.00053

4.7500

0.0546

0.00055

~ ~ ~ N > /5
24 M T I Ao EREIZIE END
7 T AN =
i BR HE % F
HEtEER (h) IIXER HEE MRAD) ppm mg/#8 (1g) 27 2T mg E2T] 2Ty
18.3750 2301 1.035
1.2578 0.4500 18.4860 2315 2.293 1.042 1.032
18.0690 2.263 1.018
30.5280 3.226 1.795
1.0138 0.5563 30.0280 3.174 3.270 1.765 1.819
32.2640 3.410 1.897
0.7361 0.329 0.036
1.6418 0.1086 0.6111 0.273 0.566 0.030 0.062
2.4583 1.098 0.119
10.6390 1.385 0.594
1.4661 0.4292 10.7220 1.396 1.390 0.599 0.597
10.6810 1.390 0.597
15.5560 1574 0.926
1.1767 0.5885 15.8890 1.607 1576 0.946 0.927
15.2780 1.546 0.910
16.4860 2.811 0.877
0.4310 0.3119 15.7920 2.692 2711 0.840 0.845
15.4210 2.629 0.820
16.0420 2.054 0.900
1.1709 0.4380 15.8190 2.025 2.036 0.887 0.892
15.8470 2.029 0.889
12.8330 2.090 0.687
0.9130 0.3289 12.3470 2.011 2.040 0.661 0.671
12.4030 2.020 0.664
30.6810 3.297 1.796
15173 0.5447 30.0690 3.231 3.198 1.760 1.742
28.5420 3.067 1.671
0.7361 0.248 0.036
1.0922 0.1465 0.5417 0.183 0.220 0.027 0.032
24h 0.6806 0.229 1.8892 0.034 16943
23.0830 2.408 1.362
6.4303 0.5657 23.3470 2435 2.363 1.378 1.336
21.5140 2.244 1.270
88.5560 3.306 10.613
5.7205 3.2106 87.1940 3.255 3.258 10.450 10.461
86.1110 3.214 10.320
93.0970 4.022 9.157
1.8472 2.2766 92.5280 3.998 3.970 9.101 9.039
90.0560 3.891 8.858
18.8190 1.165 1.378
1.1758 1.1828 18.8060 1.164 1.161 1.377 1373
18.6530 1.154 1.365
8.3056 2.356 0.416
1.3409 0.1765 8.2917 2.352 2.343 0.415 0.413
8.1806 2.320 0.410
0.4722 0.040 0.030
0.9436 0.7460 0.8056 0.068 0.053 0.051 0.039
0.5972 0.051 0.038
0.8194 0.047 0.063
1.5862 1.3215 1.0139 0.059 0.050 0.077 0.066
0.7639 0.044 0.058
12.5560 1.800 0.688
1.1819 0.3822 12.5420 1.798 1.775 0.687 0.678
12.0420 1.726 0.660
10.9580 2217 0.569
0.8101 0.2565 10.7780 2.181 2.192 0.559 0.562
10.7640 2178 0.559
19.0690 1.329 1.309
2.1460 0.9846 19.3330 1.348 1.319 1.327 1.298
18.3330 1.278 1.258
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A8 Kl T I A b it NTEEIZE TN D

N4 L
RO RE %
HEHER (h) IIXBE HE (KRET) ppm mg/#E (1g) T 21 mg Fig 2

7.3611 0.738 0.439

0.4232 0.5959 7.3750 0.739 0.739 0.440 0.441
7.4028 0.742 0.442
8.2361 2.073 0.417

0.7033 0.2011 8.2222 2.070 2.118 0.416 0.426
8.7778 2.210 0.444
8.3750 0.786 0.510

0.8216 0.6488 8.1528 0.766 0.791 0.497 0.513
8.7361 0.820 0.532
30.4440 3.059 1.816

1.7031 0.5936 30.4030 3.055 3.029 1.814 1.798
29.5830 2973 1.765
20.7640 2.196 1.221

0.9726 0.5559 20.9580 2216 2.181 1.232 1.212
20.1390 2.130 1.184
56.6670 5.047 3.514

1.8682 0.6962 57.7360 5.143 5.028 3.580 3.501
54.9580 4.895 3.408
14.2640 1.437 0.850

0.8203 0.5919 14.2220 1.432 1.402 0.848 0.830
13.2640 1.336 0.791
22.5140 2218 1.351

0.9710 0.6092 23.0970 2275 2.168 1.386 1.321
20.4030 2.010 1.224
30.5280 1.901 2.227

1.2614 1.1716 30.2360 1.883 1.842 2.206 2.158
28.0000 1.743 2.043
30.6940 1.938 2.221

1.7612 1.1463 32.1250 2.028 1.953 2.325 2.238

48h 29.9720 1.892 1.840 2.169 1.4657

46.5690 2.186 4.200

3.3602 1.9208 47.4440 2.227 2.165 4.278 4.158
44.3060 2.080 3.995
25.6250 2.298 1.585

0.8146 0.6899 25.4310 2.281 2.260 1.573 1.559
24.5560 2.202 1.519
16.2920 1.625 0.974

0.6448 0.5994 16.1110 1.607 1.588 0.963 0.952
15.3470 1531 0.918
21.3890 1.483 1.472

1.1305 0.9929 21.0140 1.457 1.432 1.447 1.422
19.5690 1.357 1.347
15.4170 1.251 0.990

0.9446 0.7914 15.5970 1.265 1.237 1.001 0.979
14.7220 1.194 0.945
34.3890 2.784 2210

0.8557 0.7938 33.1530 2.684 2711 2.130 2.152
32.9310 2.666 2.116
34.5560 2.247 2.460

0.8811 1.0949 33.2080 2.159 2.206 2.364 2.415
34.0140 2.211 2421
4.2361 0.494 0.243

0.4016 0.4915 3.9722 0.463 0.483 0.228 0.237
4.2083 0.491 0.241
6.5972 0.649 0.396

0.5368 0.6097 6.4583 0.636 0.702 0.388 0.428
8.3472 0.822 0.501
8.8194 0.750 0.556

0.9846 0.7414 8.5694 0.729 0.776 0.540 0.576
10.0000 0.850 0.631
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0~4cm
EEE [E+@t [ &+t ] Bk |
38.7 [ a7 [ 462 | 671 |
AyvavAZ | fEmE| HE | WA AyvaYAX | fEnE| HE | WA
2mm 3 0.1 0.4 Mt 2mm 3 0.1 05 Mt
1mm 15 31 129 25.7 1mm 15 4.0 183 23.2
05mm 0.75 77 32.0 Ms 0.5mm 0.75 78 358 Ms
0.25mm 0.375 74 30.7 24.1 0.25mm 0.375 6.1 28.0 21.8
0.125mm 0.175 43 17.8 MWD 0.125mm 0.175 29 133 MWD
0.1mm 0.05 15 62 056 0.1mm 0.05 08 39 07
AyvayAX | REmE] HE | w8 AyvayAX | fEnE] HE | WA
2mm 3 0.2 1.0 Mt 2mm 3 0.2 0.9 Mt
1mm 15 4.0 19.2 22.2 1mm 1.5 3.2 145 235
05mm 0.75 54 26.0 Ms 05mm 075 67 305 Ms
0.25mm 0.375 48 23.1 20.8 0.25mm 0.375 59 26.8 22.0
0.125mm 0.175 238 135 MWD 0.125mm 0.175 36 16.4 MWD
0.1mm 0.05 36 174 0.6 0.Imm 0.05 24 111 0.6
7y
AyvaYAX |REME] WE | wa
2mm 3 0.2 0.7 Mt
1mm 15 36 16.1 23.7
0.5mm 0.75 6.9 311 Ms
0.25mm 0.375 6.1 27.3 22.2
0.125mm 0.175 34 153 MWD
0.1mm 0.05 2.1 9.4 0.6
~8cm
EUE [E+2t [ &m+8x] Bk |
4.3 | 538 | 526 | 207 |
AyvayAX | fEuE| HE | WA AyvaYAX | fEmE| HE | WA
2mm 3 0.2 10 Mt 2mm 3 0.1 0.6 Mt
1mm 15 46 235 23.6 1mm 15 4.1 22.9 21.6
0.5mm 0.75 5.9 30.1 Ms 0.5mm 0.75 5.3 296 Ms
0.25mm 0.375 5.1 26.0 19.6 0.25mm 0.375 4.3 24.0 17.9
0.125mm 0.175 25 128 MWD 0.125mm 0.175 2.7 15.1 MWD
0.1mm 0.05 13 6.4 0.7 0.1mm 0.05 14 78 0.7
AyvayAX | REEE] HE | B& AyvayAX | fEnE] HE | WA
2mm 3 0.1 0.6 Mt 2mm 3 0.1 05 Mt
1mm 15 36 19.9 219 1mm 15 3.8 19.9 21.9
05mm 0.75 59 326 Ms 0.5mm 075 59 309 Ms
0.25mm 0.375 46 25.4 18.1 0.25mm 0.375 4.0 20.9 18.1
0.125mm 0.175 2.7 14.9 MWD 0.125mm 0.175 2.6 136 MWD
0.1mm 0.05 12 6.9 0.7 0.Imm 0.05 17 9.1 0.7
AyvaYAX |REdE] WE | #a
2mm 3 0.1 0.7 Mt
1mm 15 4.0 21.9 22.3
0.5mm 0.75 58 313 Ms
0.25mm 0.375 45 245 18.4
0.125mm 0.175 26 143 MWD
0.1mm 0.05 14 7.7 0.7
8~12cm
EUE [E+2t | Em+8t] Bk |
424 [ 500 [ 498 | 27 |
AyvaYAX | fEmE| WE | Wa AyvaYAX | fEmE| UE | WA
2mm 3 0.3 14 Mt 2mm 3 0.2 1.0 Mt
1mm 15 42 19.6 22.0 1mm 15 3.7 18.0 21.1
0.5mm 0.75 7.0 32.7 Ms 0.5mm 0.75 5.3 25.9 Ms
0.25mm 0.375 55 25.7 214 0.25mm 0.375 7.0 34.1 20.5
0.125mm 0.175 29 136 MWD 0.125mm 0.175 32 15.6 MWD
0.1mm 0.05 15 71 07 0.1mm 0.05 11 56 07
AyvayAX | REEE] HE | Ba AyvayAX | fEnE] HE | WA
2mm 3 0.6 2.7 Mt 2mm 3 0.4 1.8 Mt
1mm 15 36 16.4 22.6 1mm 15 5.1 23.2 22.6
05mm 0.75 73 332 Ms 0.5mm 075 75 341 Ms
0.25mm 0.375 58 26.4 22.0 0.25mm 0.375 5.0 22.1 22.0
0.125mm 0.175 29 13.2 MWD 0.125mm 0.175 2.6 118 MWD
0.1mm 0.05 1.8 8.2 0.7 0.Imm 0.05 1.4 6.4 0.8
AyvaYAZ [REmE] HE | Wa
2mm 3 04 17 Mt
1mm 15 4.2 19.3 22.1
0.5mm 0.75 6.8 315 Ms
0.25mm 0.375 58 27.1 215
0.125mm 0.175 2.9 135 MWD
0.1mm 0.05 15 6.8 0.7
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H

0 Pt )

0L - 0~4cm
HE | mont [ment]| Ak |
416 | 520 | 515 51 |
) WE AyvatAX | fRENE | BmRE | WA
0.1 0.6 Mt 2mm 3 0.9 4.5 Mt
43 219 20.5 1mm 15 5.9 29.6 20.8
7.4 377 Ms 0.5mm 0.75 6.0 30.3 Ms
4.4 226 19.5 0.25mm 0.375 4.1 20.7 19.8
2.0 10.3 MWD 0.125mm 0.175 18 9.2 MWD
1.4 7.0 0.7 0.1mm 0.05 1.1 5.7 0.9
] wE AyvayAX | rEuE | WR | WA
0.3 15 Mt 2mm 3 0.8 4.3 Mt
4.8 24.7 20.3 Imm 15 6.1 313 20.3
0.5mm 0.75 6.0 31.0 Ms 0.5mm 0.75 6.6 34.1 Ms
0.25mm 0.375 4.8 249 19.3 0.25mm 0.375 34 17.6 19.3
0.125mm 0.175 2.1 10.9 MWD 0.125mm 0.175 14 7.3 MWD
0.1mm 0.05 13 7.0 0.8 0.1mm 0.05 1.0 5.4 0.9
Ay vahAx AR wE
2mm 0.5 2.7 Mt
1mm 5.2 26.9 20.5
0.5mm 6.5 33.3 Ms
0.25mm 4.2 215 19.5
0.125mm 1.8 9.4 MWD
0.1mm 1.2 6.2 0.8
OFE - 4~8cm
EHE | memt |[mBE] Ak |
406 | s0s | s0s a1
AyvabAX Wi wE AyvatAX | fRENE | AR | BE
2mm 0.4 2.0 Mt 2mm 3 0.3 1.6 Mt
1mm 4.9 24.6 20.8 1mm 15 8.0 317 222
0.5mm 6.2 30.8 Ms 0.5mm 0.75 5.0 232 Ms
0.25mm 4.2 21.0 20.0 0.25mm 0.375 2.9 13.6 213
0.125mm 1.8 8.9 MWD 0.125mm 0.175 1.1 5.0 MWD
0.1mm 25 12.6 0.8 0.1mm 0.05 4.0 18.9 0.9
AyvabAx Wi wE AyvatAX | fRENE | WE | WA
2mm 05 2.4 Mt 2mm 3 0.4 18 Mt
1mm 5.0 24.9 20.9 1mm 15 6.0 30.5 205
0.5mm 5.9 29.6 Ms 0.5mm 0.75 55 28.1 Ms
0.25mm 4.6 22.8 20.0 0.25mm 0.375 3.6 18.1 19.7
0.125mm 19 9.6 MWD 0.125mm 0.175 1.4 7.2 MWD
0.1mm 2.2 10.7 0.8 0.1mm 0.05 2.8 14.4 0.8
AyvavAR | RERE | AR nE
2mm 3 0.4 2.0 Mt
1mm 15 6.0 295 21.1
0.5mm 0.75 5.6 218 Ms
0.25mm 0.375 3.8 18.8 20.3
0.125mm 0.175 15 7.6 MWD
0.1mm 0.05 2.9 14.2 0.8
Ot - 8~12cm
EEE | Gt [®ent]| Akl |
421 [ s07 | s02 62 |
Ay atAX i e XyvayqZ | RENE | WR | WA
2mm 0.5 2.4 Mt 2mm 3 0.4 2.2 Mt
Imm 15 6.9 35.9 20.4 Imm 15 7.2 36.5 20.9
0.5mm 0.75 4.9 254 Ms 0.5mm 0.75 5.2 26.4 Ms
0.25mm 0.375 25 13.2 19.2 0.25mm 0.375 34 17.2 19.7
0.125mm 0.175 1.2 6.4 MWD 0.125mm 0.175 13 6.8 MWD
0.1mm 0.05 3.2 16.7 0.9 0.1mm 0.05 2.1 10.8 0.9
AyvavAR | RERE | R wE AyvavAX | REME B | wa
2mm 3 0.4 1.9 Mt 2mm 3 0.2 0.9 Mt
1mm 15 7.2 374 20.4 1mm 15 7.2 37.0 20.63
0.5mm 0.75 4.2 22.0 Ms 0.5mm 0.75 38 19.8 Ms
0.25mm 0.375 2.7 14.1 19.2 0.25mm 0.375 2.3 11.7 19.4
0.125mm 0.175 1.2 6.2 MWD 0.125mm 0.175 11 55 MWD
0.1mm 0.05 35 18.4 0.9 0.1mm 0.05 4.9 25.1 0.8
iz
Ay ahAx ] WE
2mm 0.4 1.9 Mt
1mm 7.1 36.7 20.6
0.5mm 45 234 Ms
0.25mm 0.375 2.7 14.1 19.4
0.125mm 0.175 1.2 6.2 MWD
0.1mm 0.05 34 17.7 0.9
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3P - 0~4cm
EHE | @Rt | &% ] Ak |
416 | 465 [ 461 | 89 |
AyvabAX | fEnE| fE | w8 AyvatAX [REnE] uE | WA
2mm 3 0.6 3.4 Mt 2mm 3 0.6 3.4 Mt
Imm 15 55 295 20.4 1mm 15 58 30.3 20.7
0.5mm 0.75 55 29.3 Ms 0.5mm 0.75 5.4 285 Ms
0.25mm 0.375 3.8 20.3 18.7 0.25mm 0.375 38 20.1 19.0
0.125mm 0.175 1.7 9.0 MWD 0.125mm 0.175 2.1 10.8 MWD
0.1mm 0.05 16 8.5 0.9 0.1mm 0.05 13 6.9 0.9
AyvatAX [ REME] "R | W8 AyvayAX | REME|] KR | WA
2mm 3 0.5 2.5 Mt 2mm 3 0.6 2.8 Mt
Imm 15 6.0 31.7 20.6 1mm 15 4.7 24.1 21.4
0.5mm 0.75 5.7 30.1 Ms 0.5mm 0.75 5.7 28.8 Ms
0.25mm 0.375 4.2 223 18.9 0.25mm 0.375 4.6 235 19.7
0.125mm 0.175 1.7 9.1 MWD 0.125mm 0.175 2.7 13.6 MWD
0.1mm 0.05 0.8 4.3 0.9 0.1mm 0.05 1.4 7.1 0.8
Ay vabAX [RENE] AR | WA
2mm 3 0.6 3.0 Mt
Imm 1.5 55 288 20.8
0.5mm 0.75 5.6 29.2 Ms
0.25mm 0.375 4.1 21.6 19.1
0.125mm 0.175 2.0 10.7 MWD
0.1mm 0.05 13 6.7 0.8
37 - 4~8cm
AR | mRt [ m+8L] Ak |
481 [ 574 [ ses | 57 |
AyvavAX | RENE] BR | W8 AyvatAX [REuE] AR | WA
2mm 3 0.3 14 Mt 2mm 3 0.7 35 Mt
1mm 15 2.8 14.2 20.7 1mm 15 3.6 18.3 20.7
0.5mm 0.75 6.4 32.7 Ms 0.5mm 0.75 6.2 316 Ms
0.25mm 0.375 5.7 29.1 19.6 0.25mm 0.375 53 212 19.6
0.125mm 0.175 2.9 14.5 MWD 0.125mm 0.175 2.2 11.2 MWD
0.1mm 0.05 16 8.0 0.6 0.1mm 0.05 1.6 8.2 0.7
Ay vabAX [fREhE] AR | WA Ayva AR | REhE] AR | BA
2mm 3 0.3 12 Mt 2mm 3 0.3 13 Mt
1mm 15 4.7 22.9 21.8 1mm 15 4.1 20.0 21.9
0.5mm 0.75 5.7 215 Ms 0.5mm 0.75 6.6 31.8 Ms
0.25mm 0.375 53 25.7 20.6 0.25mm 0.375 53 256 20.7
0.125mm 0.175 2.7 13.0 MWD 0.125mm 0.175 25 12.0 MWD
0.1lmm 0.05 2.0 9.6 0.7 0.1mm 0.05 19 9.4 0.7
Ao vavAR | ke | EE | e
2mm 3 0.4 18 Mt
1mm 15 3.8 18.9 21.3
0.5mm 0.75 6.2 309 Ms
0.25mm 0.375 5.4 26.9 20.1
0.125mm 0.175 2.6 12.7 MWD
0.1mm 0.05 18 8.8 0.7
3T - 8~12cm
EEE [ ®Rf[®r8L] Ak |
41.9 | 506 [ s00 [ 74 |
AyvayAX [REnE] uE | wa AyvayAX | REME|] WE | WA
2mm 3 0.3 16 Mt 2mm 3 0.7 3.7 Mt
Imm 15 5.9 284 22.2 Imm 15 5.9 30.2 21.0
0.5mm 0.75 3.8 18.5 Ms 0.5mm 0.75 4.5 232 Ms
0.25mm 0.375 2.1 10.4 20.6 0.25mm 0.375 2.7 13.7 19.6
0.125mm 0.175 0.9 4.5 MWD 0.125mm 0.175 1.2 5.9 MWD
0.1mm 0.05 7.6 36.6 0.7 0.1mm 0.05 45 232 0.8
AyvavAX [ REME] WE | W8 AyvatAX [REEE] WE | Wa
2mm 3 0.5 18 Mt 2mm 3 0.4 2.0 Mt
1mm 15 5.2 18.8 29.5 1mm 15 6.4 33.6 20.3
0.5mm 0.75 4.9 18.0 Ms 0.5mm 0.75 3.7 19.5 Ms
0.25mm 0.375 2.8 10.3 27.5 0.25mm 0.375 1.7 8.9 18.9
0.125mm 0.175 11 4.0 MWD 0.125mm 0.175 0.6 3.4 MWD
0.1mm 0.05 13.0 472 0.5 0.1mm 0.05 6.2 32.5 0.8
§22)
AyvatAX [REHE] WE | WA
2mm 3 0.5 2.2 Mt
Imm 1.5 5.8 26.9 232
0.5mm 0.75 4.2 19.6 Ms
0.25mm 0.375 2.3 10.8 21.6
0.125mm 0.175 1.0 4.4 MWD
0.1mm 0.05 7.8 36.0 0.7
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10PE - 0~4cm
EHE | EmRd | &%k | Akl |
41 | 515 | so8 [ 71 |
AvvaydX | REuE] ®HE | @A AvvaydX [fRENE] AE | 05
2mm 3 0.1 06 Mt 2mm 3 03 4 Mt
Tmm 15 33 169 | 209 Tmm 15 25 133 | 201
05mm 0.75 6.4 330 Ms 05mm 0.75 48 255 Ms
0.25mm 0375 | 56 28.9 195 0.25mm 0375 | 68 36.4 1838
0.125mm 0175 | 24 123 | mMwp 0.125mm 0175 | 29 155 | MWD
0.1mm 0.05 16 83 0.7 0.Imm 0.05 15 78 06
AvvagAX |REuE] BE | @8 AvvagAX [fREuE] HE | 85
2mm 3 02 11 Mt 2mm 3 0.1 07 Mt
Tmm 15 48 246 | 2093 Tmm 15 33 171 | 2094
05mm 0.75 66 338 Ms 05mm 0.75 62 318 Ms
0.25mm 0375 | 48 246 195 0.25mm 0375 | 57 293 195
0.125mm 0.175 19 96 | Mwp 0.125mm 0175 | 22 113 | Mwp
0.1mm 0.05 12 63 08 0.1mm 0.05 19 99 056
iy
AvvayAX [RenE] "R | @8
2mm 3 02 10 Mt
Tmm 15 35 180 20.7
05mm 0.75 6.0 311 Ms
0.25mm 0375 | 58 29.7 193
0.125mm 0175 | 23 121 | MwD
0.1mm 0.05 16 8.1 0.7
107E - 4~8cm
EHE et |t Ak |
76.5 [ 807 | 804 | 77 |
AvvayAX [ReuE] B8 | #e AyvavAX [rEE] WE | Ba
2mm 3 03 14 Mt 2mm 3 05 26 Mt
Tmm 15 43 22.1 209 Tmm 15 50 257 | 2106
0.5mm 0.75 74 378 Ms 0.5mm 0.75 6.6 336 Ms
0.25mm 0375 | 44 227 19.4 0.25mm 0375 | 43 220 196
0.125mm 0.175 16 83 | MwD 0.125mm 0.175 14 74| mwD
0.1mm 0.05 15 76 08 0.1mm 0.05 17 87 08
AyvabAX |[fREmE] AR | wa AyvabAX [REhE] WE | WA
2mm 3 15 77 Mt 2mm 3 08 42 Mt
Tmm 15 6.1 34| 2077 Tmm 15 41 216 | 202
05mm 0.75 5.0 26.2 Ms 05mm 0.75 6.1 325 Ms
0.25mm 0375 | 33 173 193 0.25mm 0375 | 43 2238 188
0.125mm 0.175 10 53 | MwD 0.125mm 0.175 19 102 | MWD
0.1mm 0.05 23 121 10 0.1mm 0.05 16 856 038
i)
AvsagAX |REEE] BR | #
2mm 3 08 4.0 Mt
Tmm 15 49 252 207
0.5mm 0.75 63 325 Ms
0.25mm 0375 | 41 212 193
0.125mm 0.175 15 7.8 MWD
0.1mm 0.05 18 93 08
10PE - 8~12cm
EHE | &Rt | &%k | Akl |
76.8 | 829 | 824 | 89 |
AvvaydX |REuE] #HE | WA AvvagdX [fRENE] AR | 05
2mm 3 056 30 Mt 2mm 3 11 56 Mt
Tmm 15 59 316 | 204 Tmm 15 45 232 | 214
05mm 0.75 58 311 Ms 05mm 0.75 6.0 305 Ms
0.25mm 0375 | 33 17.1 187 0.25mm 0375 | 39 19.9 196
0.125mm 0.175 13 71| Mwp 0.125mm 0.175 19 96 | mMwD
0.1mm 0.05 18 95 0.9 0.1mm 0.05 22 112 08
AvvagAX |REEE] BEE | #1& AvvagAX [fRFEME] HE | #4
2mm 3 15 79 Mt 2mm 3 02 11 Mt
Tmm 15 55 207 | 203 Tmm 15 37 193 | 2103
0.5mm 0.75 a7 253 Ms 0.5mm 0.75 65 335 Ms
0.25mm 0375 | 34 181 186 0.25mm 0375 | 47 242 193
0.125mm 0.175 15 83 | MwD 0.125mm 0175 | 20 105 | Mwo
0.1mm 0.05 2.0 108 10 0.1mm 0.05 22 114 07
T
AvvaydX [RunE] "E | @8
2mm 3 038 [ Mt
Imm 1.5 4.9 25.9 20.7
05mm 0.75 57 302 Ms
0.25mm 0375 | 38 20.1 19.0
0.125mm 0.175 17 89 | MwD
0.Imm 0.05 2.0 108 08
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ki |
91 |
#a AvvaydX | mkEAE | AR | WA
2.1 Mt 2mm 3 05 256 Mt
232 20.7 Tmm 15 49 250 | 214
374 Ms 0.5mm 0.75 75 383 Ms
2.7 19.0 0.25mm 0375 43 21.9 196
12.1 MWD 0.125mm 0.175 2.1 107 | MwD
0.4 08 0.1mm 0.05 03 16 08
S wE AyvadAZ | KEEE | AR | #E
05 26 Mt 2mm 3 05 27 Mt
46 242 207 Tmm 15 36 191 | 205
71 374 Ms 0.5mm 075 66 35.1 Ms
45 237 19.0 0.25mm 0375 50 26.6 188
0.125mm 0.175 22 116 MWD 0.125mm 0.175 30 160 | MwD
0.Imm 0.05 01 04 08 0.Imm 0.05 01 05 08
Ay vahAx HE #a
2mm 05 25 Mt
1mm 4.4 22.9 20.8
0.5mm 71 37.0 Ms
0.25mm 4.6 24.2 19.1
0.125mm 24 126 MWD
0.1mm 0.1 0.7 0.8
OFE - 4~8cm
EHE | memt |[mBE] Ak |
38.6 | 59 |
Ay s ayAR B AyvatAX | fRENE | AR | BE
2mm 32 Mt 2mm 3 0.4 2.1 Mt
mm 153 20.0 Imm 15 28 147 | 201
0.5mm 24.9 Ms 0.5mm 0.75 47 247 Ms
0.25mm 302 189 0.25mm 0.375 55 28.9 19.0
0.125mm 185 MWD 0.125mm 0.175 35 184 | MWD
0.1mm 7.9 07 0.1mm 0.05 2.1 11.0 06
AyvabAx R AyvatAX | fRENE | WE | WA
2mm 32 Mt 2mm 3 056 31 Mt
1mm 147 20.1 1mm 15 32 168 | 202
0.5mm 242 Ms 0.5mm 0.75 50 26.2 Ms
0.25mm 295 19.0 0.25mm 0.375 52 27.2 19.1
0.125mm 195 MWD 0.125mm 0.175 32 168 | MWD
0.1mm 8.9 0.6 0.1mm 0.05 19 98 07
AyvavAR | RERE | AR B
2mm 3 06 29 Mt
mm 15 2.9 154 20.1
0.5mm 0.75 48 25.0 Ms
0.25mm 0.375 55 289 19.0
0.125mm 0.175 35 183 MWD
0.1mm 0.05 18 94 07
OFE - 8~12cm
EEE | Gt [®ent]| Akl |
421 | 488 | 479 155 |
Ay atAX HE e XyvadAZ | KENE | AR B
2mm 05 2. Mt 2mm 3 0.4 22 Mt
Tmm 37 198 216 Tmm 15 26 143 | 210
0.5mm 0.75 44 235 Ms 0.5mm 0.75 5.1 28.0 Ms
0.25mm 0375 57 305 187 0.25mm 0375 6.0 330 182
0.125mm 0.175 32 17.1 MWD 0.125mm 0.175 37 203 | MWD
0.Imm 0.05 12 64 07 0.Imm 0.05 0.4 2.1 07
AysagA X | RFEME & B Ay vagARX | REHE B | #5
2mm 3 05 2. Mt 2mm 3 05 28 Mt
Tmm 15 46 25.0 213 Tmm 15 30 166 | 209
0.5mm 075 54 293 Ms 0.5mm 0.75 55 304 Ms
0.25mm 0375 50 272 184 0.25mm 0375 53 293 18.1
0.125mm 0.175 28 152 MWD 0.125mm 0.175 31 171 | MwD
0.Imm 0.05 01 08 08 0.Imm 0.05 07 38 07
T
Ay ahAx HE #E
2mm 05 26 Mt
Tmm 35 189 212
0.5mm 51 27.7 Ms
0.25mm 0375 55 29.9 184
0.125mm 0.175 32 174 | MwD
0.Imm 0.05 056 33 0.7
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3P - 0~4cm
EHE | @Rt | &% ] Ak |
416 | 465 [ 461 | 89 |
AvvaydAX [ REEE] HE | @8 AyvatAX [REnE] uE | WA
2mm 3 1.0 5.4 Mt 2mm 3 12 6.5 Mt
Imm 15 5.3 288 20.0 1mm 15 6.6 35.9 20.0
0.5mm 0.75 5.8 315 Ms 0.5mm 0.75 5.6 30.4 Ms
0.25mm 0.375 3.6 19.6 18.4 0.25mm 0.375 3.2 17.4 18.4
0.125mm 0.175 1.7 9.2 MWD 0.125mm 0.175 15 8.2 MWD
0.1mm 0.05 1.0 5.3 0.9 0.1mm 0.05 0.3 15 1.0
AyvatAX [ REME] "R | W8 AyvayAX | REME|] KR | WA
2mm 3 11 5.8 Mt 2mm 3 1.0 5.4 Mt
Imm 15 5.9 31.2 20.6 1mm 15 5.7 30.8 20.1
0.5mm 0.75 5.8 30.7 Ms 0.5mm 0.75 5.0 21.0 Ms
0.25mm 0.375 3.3 17.5 18.9 0.25mm 0.375 35 18.9 18.5
0.125mm 0.175 16 8.5 MWD 0.125mm 0.175 18 9.7 MWD
0.1mm 0.05 12 6.4 1.0 0.1mm 0.05 15 7.9 0.9
Ay vabAX [RENE] AR | WA
2mm 3 11 5.8 Mt
Imm 1.5 59 31.8 20.2
0.5mm 0.75 5.6 30.0 Ms
0.25mm 0.375 3.4 184 185
0.125mm 0.175 1.7 8.9 MWD
0.1mm 0.05 1.0 5.3 1.0
37 - 4~8cm
AR | mRt [ m+8L] Ak |
411 [ a7a [ aes | 11|
AyvavAX | RENE] BR | W8 AyvatAX [REuE] AR | WA
2mm 3 1.0 5.2 Mt 2mm 3 1.0 55 Mt
1mm 15 6.0 30.9 21.6 1mm 15 5.7 313 20.2
0.5mm 0.75 5.7 29.4 Ms 0.5mm 0.75 5.2 28.6 Ms
0.25mm 0.375 4.0 20.6 19.4 0.25mm 0.375 35 19.2 18.2
0.125mm 0.175 19 9.8 MWD 0.125mm 0.175 2.0 11.0 MWD
0.1mm 0.05 0.8 4.3 0.9 0.1mm 0.05 0.8 4.3 0.9
Ay vabAX [fREhE] AR | WA AyvavAX [REhE] uR | Wa
2mm 3 1.0 5.4 Mt 2mm 3 1.0 5.3 Mt
1mm 15 5.9 31.9 20.5 1mm 15 6.0 317 21.0
0.5mm 0.75 5.3 286 Ms 0.5mm 0.75 5.6 29.6 Ms
0.25mm 0.375 33 17.8 18.5 0.25mm 0.375 3.4 18.0 18.9
0.125mm 0.175 2.1 11.4 MWD 0.125mm 0.175 1.8 9.5 MWD
0.1lmm 0.05 0.8 4.6 0.9 0.1mm 0.05 11 5.8 0.9
AyvatAX | RENE| AR | W&
2mm 3 1.0 5.3 Mt
1mm 15 5.9 31.6 20.8
0.5mm 0.75 55 29.1 Ms
0.25mm 0.375 3.6 19.0 18.7
0.125mm 0.175 2.0 10.4 MWD
0.1mm 0.05 0.9 4.8 0.9
3T - 8~12cm
EEE [ ®Rf[®r8L] Ak |
41.9 | 476 [ 469 | 140 |
AyvayAX [REnE] uE | wa AyvayAX | REME|] WE | WA
2mm 3 0.4 2.2 Mt 2mm 3 0.2 11 Mt
Imm 15 3.7 20.1 21.0 Imm 15 3.4 17.9 21.7
0.5mm 0.75 5.2 28.3 Ms 0.5mm 0.75 4.3 226 Ms
0.25mm 0.375 4.8 26.1 18.4 0.25mm 0.375 5.0 26.3 19.0
0.125mm 0.175 3.1 16.8 MWD 0.125mm 0.175 2.8 14.7 MWD
0.1mm 0.05 12 6.6 0.7 0.1mm 0.05 33 17.6 0.6
AyvavAX [ REME] WE | W8 AyvatAX [REEE] WE | Wa
2mm 3 0.8 4.5 Mt 2mm 3 0.4 2.2 Mt
1mm 15 4.4 24.7 20.3 1mm 15 3.7 20.8 20.3
0.5mm 0.75 5.0 28.1 Ms 0.5mm 0.75 5.2 29.2 Ms
0.25mm 0.375 4.0 225 17.8 0.25mm 0.375 4.3 24.2 17.8
0.125mm 0.175 2.6 14.6 MWD 0.125mm 0.175 2.8 15.7 MWD
0.1mm 0.05 1.0 5.7 0.8 0.1mm 0.05 14 7.9 0.7
§22)
AyvatAX [REHE] WE | WA
2mm 3 0.5 2.5 Mt
Tmm 15 38 208 | 208
0.5mm 0.75 4.9 26.9 Ms
0.25mm 0.375 4.5 24.7 18.3
0.125mm 0.175 2.8 15.4 MWD
0.1mm 0.05 1.7 9.5 0.7
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10PE - 0~4cm
EHE | EmRd | &%k | Akl |
41 | 465 | 461 | 78 |
Ayvay4X | (REKE| HE e
2mm 3 14 76 Mt
Tmm 15 48 259 | 200
05mm 0.75 52 28.1 Ms
0.25mm 0375 | 35 189 185
0.125mm 0175 | 21 114 | mMwp
0.1mm 0.05 15 8.4 0.9
Ty
AvvayAX [RenE] "R | @8
2mm 3 14 76 Mt
Tmm 15 48 25.9 200
05mm 0.75 52 281 Ms
0.25mm 0375 | 35 18.9 185
0.125mm 0175 | 21 114 | Mwb
0.1mm 0.05 15 8.4 09
107E - 4~8cm
EHE et |t Ak |
76.5 [ 816 | 811 | 109 |
AvvayAX [ReuE] B8 | #e AyvavAX [rEE] WE | Ba
2mm 3 038 4l Mt 2mm 3 10 52 Mt
Tmm 15 54 28.0 214 Tmm 15 58 304 | 212
0.5mm 0.75 65 337 Ms 0.5mm 0.75 6.6 346 Ms
0.25mm 0375 | 42 218 193 0.25mm 0375 | 35 183 191
0.125mm 0.175 2 104 | MWD 0.125mm 0.175 16 84 | MWD
0.1mm 0.05 04 21 09 0.1mm 0.05 06 33 10
AyvabAX |[fREmE] AR | wa AyvabAX [REhE] WE | WA
2mm 3 10 5.1 Mt 2mm 3 13 65 Mt
Tmm 15 59 30.1 217 Tmm 15 69 347 | 221
05mm 0.75 638 347 Ms 05mm 0.75 66 332 Ms
0.25mm 0375 | 37 189 196 0.25mm 0375 | 31 156 199
0.125mm 0.175 16 82 | MWD 0.125mm 0.175 6 80 | MWD
0.1mm 0.05 056 29 10 0.1mm 0.05 0.4 22 10
i)
AvsagAX |REEE] BR | #
2mm 3 10 53 Mt
Tmm 15 6.0 308 216
0.5mm 0.75 6.6 34.0 Ms
0.25mm 0375 | 36 186 195
0.125mm 0.175 17 8.7 MWD
0.1mm 0.05 05 26 10
10PE - 8~12cm
EHE | &Rt | &%k | Akl |
76.3 | 824 | 819 | 89 |
AvvaydX |REuE] #HE | WA AvvagdX [fRENE] AR | 05
2mm 3 056 31 Mt 2mm 3 07 36 Mt
Tmm 15 50 256 | 212 Tmm 15 44 224 | 213
05mm 0.75 65 333 Ms 05mm 0.75 59 30.1 Ms
0.25mm 0375 | 41 210 195 0.25mm 0375 | 46 235 196
0.125mm 0175 | 21 108 | MwD 0.125mm 0175 | 26 133 | MwD
0.1mm 0.05 12 6.0 08 0.1mm 0.05 14 69 08
AvvagAX |REEE] BEE | #1& AvvagAX [fRFEME] HE | #4
2mm 3 038 43 Mt 2mm 3 06 32 Mt
Tmm 15 a7 255 | 200 Tmm 15 42 227 | 202
0.5mm 0.75 6.1 332 Ms 0.5mm 0.75 57 308 Ms
0.25mm 0375 | 38 207 184 0.25mm 0375 | 44 238 185
0.125mm 0175 | 22 120 | mMwp 0.125mm 0175 | 24 130 | Mwp
0.1mm 0.05 08 41 09 0.1mm 0.05 12 6.7 08
T
AvvaydX [RunE] "E | @8
2mm 3 07 36 Mt
Imm 1.5 4.6 24.1 20.7
05mm 0.75 6.1 318 Ms
0.25mm 0.375 4.2 22.2 19.0
0.125mm 0175 | 23 122 | MWD
0.Imm 0.05 11 5.9 08
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0P - 0~4cm
EHE | &+RE | Ernd ]| Ak
771 | 844 | 83 | 237
Ay vagAx HE | #a Ayva¥AX |[RENE] AR | WA
2mm 0.2 15 Mt 2mm 3 0.3 1.7 Mt
1mm 2.1 12.6 20.2 1mm 15 3.0 17.3 216
0.5mm 4.4 26.9 Ms 0.5mm 0.75 43 24.4 Ms
0.25mm 4.9 30.1 16.3 0.25mm 0.375 5.0 28.8 17.5
0.125mm 4.0 24.4 MWD 0.125mm 0.175 4.2 24.1 MWD
0.1mm 0.8 4.8 0.6 0.1mm 0.05 0.6 35 0.6
WE | W& Ayva¥AR |REEE] AR | WA
0.4 2.4 Mt 2mm 3 0.1 0.3 Mt
2.3 12.8 219 Imm 15 1.8 10.3 217
0.5mm 0.75 4.0 22.4 Ms 0.5mm 0.75 2.8 16.0 Ms
0.25mm 0.375 5.5 31.0 17.7 0.25mm 0.375 55 314 17.5
0.125mm 0.175 4.5 25.1 MWD 0.125mm 0.175 53 30.2 MWD
0.1mm 0.05 1.1 6.3 0.6 0.1mm 0.05 2.1 11.9 0.5
Ay vatAX wE | wa
2mm 0.3 15 Mt
1mm 2.3 132 214
0.5mm 3.9 22.3 Ms
0.25mm 52 30.2 17.3
0.125mm 4.5 25.9 MWD
0.1mm 11 6.6 0.6
OFE - 4~8cm
EEE | &Et|Ement ] Ak
764 | 862 832 441
AyvavAR EE | @A AvvadAX [fEuE] @R | wa
2mm 0.2 15.0 Mt 2mm 3 0.2 12 Mt
1mm 2.3 12.8 22.5 1mm 15 2.1 12.8 23.8
0.5mm 2.0 21.9 Ms 0.5mm 0.75 2.0 12.4 Ms
0.25mm 3.4 28.0 15.6 0.25mm 0.375 3.6 215 16.5
0.125mm 4.4 21.2 MWD 0.125mm 0.175 4.5 212 MWD
0.1mm 33 0.0 0.9 0.1mm 0.05 4.1 25.1 0.5
Ay vahAx HE | @A AvvatAX [fREnE] 7R | wa
2mm 0.1 0.8 Mt 2mm 3 0.1 0.7 Mt
1mm 18 111 23.8 1mm 15 2.3 14.4 22.8
0.5mm 2.1 12.7 Ms 0.5mm 0.75 19 11.9 Ms
0.25mm 4.1 24.8 16.5 0.25mm 0.375 3.6 22.9 15.8
0.125mm 4.4 26.5 MWD 0.125mm 0.175 4.5 28.4 MWD
0.1mm 4.0 24.1 0.4 0.1mm 0.05 3.5 219 0.5
AyvabAX [ REME] WE | 0
2mm 3 0.2 1.0 Mt
1mm 15 2.1 13.3 23.2
0.5mm 0.75 2.0 12.5 Ms
0.25mm 0.375 3.7 22.8 16.1
0.125mm 0.175 4.4 27.5 MWD
0.1mm 0.05 3.7 23.1 0.5
OFT - 8~12cm
EEE &R | &Rt | A
414 | 501 | 486 208
AT avAX LD Ayva¥AX |[RENE] BE | WA
2mm 0.3 16 Mt 2mm 3 0.3 1.7 Mt
Imm 15 4.0 21.3 22.7 Imm 15 4.9 28.0 21.1
0.5mm 0.75 5.8 30.9 Ms 0.5mm 0.75 59 33.7 Ms
0.25mm 0.375 4.8 25.5 18.8 0.25mm 0.375 4.0 229 17.5
0.125mm 0.175 3.0 16.0 MWD 0.125mm 0.175 2.2 12.6 MWD
0.1mm 0.05 0.9 4.7 0.7 0.1mm 0.05 0.2 0.9 0.8
AyvavAX [ REWE] KR | WA AyvayAR |REEE] AR | W&
2mm 3 0.5 2.9 Mt 2mm 3 0.5 2.5 Mt
1mm 15 5.8 33.1 21.2 Imm 15 5.1 25.9 238
0.5mm 0.75 55 31.4 Ms 0.5mm 0.75 59 29.9 Ms
0.25mm 0.375 3.4 19.4 17.5 0.25mm 0.375 45 22.8 19.7
0.125mm 0.175 2.0 114 MWD 0.125mm 0.175 2.9 14.7 MWD
0.1mm 0.05 0.3 2.0 0.9 0.1mm 0.05 0.8 4.0 0.8
wE | wa
0.4 2.2 Mt
5.0 26.9 22.2
0.5mm 0.75 5.8 31.4 Ms
0.25mm 0.375 4.2 22.7 18.4
0.125mm 0.175 2.5 13.7 MWD
0.1mm 0.05 0.5 3.0 0.8
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30T - 0~d4cm
EHE | EmRE | &+%E | Ak |
39.6 | 456 | 452 71|
AyvadA X | REmE] WE wE
2mm 3 03 14 Mt
Imm 15 6.4 308 223
0.5mm 0.75 72 346 Ms
0.25mm 0.375 44 21.2 208
0.125mm 0.175 18 87 MWD
0.1mm 0.05 0.7 34 0.9
AyvadAX | REME] HE e
2mm 3 0.7 34 Mt
Tmm 15 50 246 217
0.5mm 0.75 6.5 32.0 Ms
0.25mm 0.375 44 217 203
0.125mm 0.175 3.0 148 | MWD
01mm 0.05 0.7 32 08
AyvayAX [REmE] HE e
2mm 3 05 24 Mt
Imm 15 5.7 278 220
0.5mm 0.75 6.9 334 Ms
0.25mm 0.375 44 215 205
0.125mm 0.175 24 117 | MWD
0.1mm 0.05 07 33 0.8
30T - 4~8cm
EHE  |m+RL|m+EL]| Ak |
410 | 432 430 100 |
AyvaydX [wrEmE] uE B AyvaydX |[REmE] EE S
2mm 3 0.7 3.6 Mt 2mm 3 1.6 74 Mt
Tmm 15 5.4 276 216 Tmm 15 6.1 284 237
0.5mm 0.75 6.4 32.7 Ms 0.5mm 0.75 5.4 25.1 Ms
0.25mm 0.375 45 23.0 196 0.25mm 0.375 42 195 215
0.1256mm 0.175 2.2 112 | MWD 0.126mm 0.175 23 107 | MwD
01mm 0.05 0.4 22 0.9 01mm 0.05 19 9.0 0.9
AyvayAX [wrEmE] mE D AyvaydX |[REmE| HE e
2mm 3 13 6.1 Mt 2mm 3 0.7 32 Mt
Tmm 15 74 347 234 Tmm 15 5.4 248 240
0.5mm 0.75 65 305 Ms 0.5mm 0.75 72 330 Ms
0.25mm 0375 37 174 213 0.25mm 0.375 5.1 234 218
0.125mm 0.175 14 66 MWD 0.125mm 0175 25 115 | MWD
01mm 0.05 10 46 1.0 0.1mm 0.05 0.9 42 08
fa2]
Ay vadAX | RENE 7 B
2mm 3 11 5.1 Mt
Tmm 15 6.1 288 232
0.5mm 0.75 6.4 30.2 Ms
0.25mm 0.375 44 20.7 211
0.125mm 0.175 2.1 100 | MWD
01mm 0.05 11 5.1 0.9
3T - 8~12cm
EHE [ &+Et [ E+BE] Akt |
76.7 | 829 82 170 |
AyvayAX [REME] HWE wE AyvayAX [ REwE] WE na
2mm 3 34 182 Mt 2mm 3 43 224 Mt
Imm 15 6.6 353 219 Imm 1.5 73 38.0 225
0.5mm 0.75 42 225 Ms 0.5mm 0.75 34 177 Ms
0.25mm 0.375 29 15.5 18.7 0.25mm 0.375 26 135 19.2
0.125mm 0.175 12 6.4 MWD 0.125mm 0175 12 6.3 MWD
01mm 0.05 0.4 23 13 0.1mm 0.05 0.4 23 14
Ay vad AR | RENE & we AvvatAX [ nrENE] EE W
2mm 3 4.0 215 Mt 2mm 3 2.1 102 Mt
Tmm 15 51 274 217 Tmm 15 72 35.1 240
0.5mm 0.75 41 22.0 Ms 0.5mm 0.75 48 234 Ms
0.25mm 0.375 41 220 186 0.25mm 0.375 30 146 205
0.125mm 0.175 1.0 54 MWD 0.125mm 0.175 12 59 MWD
01mm 0.05 02 13 13 01mm 0.05 22 108 11
AyvayAX [REmE] HE ED
2mm 3 35 17.9 Mt
Tmm 15 6.6 33.9 225
0.5mm 0.75 41 214 Ms
0.25mm 0.375 32 163 193
0.125mm 0.175 12 6.0 MWD
01mm 0.05 08 43 13

152

3 JC)



R = g o Mmook M

K. B8 L 8 MWD

(28 A H

10PE - 0~4cm
EEE | &RE[mrfL] Akl |
41.2 [ 432 [ 430 | 111 |
AyvayAX | REKE| HE HeE
2mm 3 07 35 Mt
Tmm 15 52 26.9 214
0.5mm 0.75 65 33.7 Ms
0.25mm 0375 | 42 218 | 193
0.125mm 0175 | 23 120 | MwD
0.1mm 0.05 0.4 19 0.9
AvvaydAX [RehE] HE | @8
2mm 3 07 35 Mt
Imm 15 52 26.9 214
0.5mm 0.75 59 306 Ms
0.25mm 0375 | 45 234 193
0.125mm 0175 | 23 120 | MwD
0.1mm 0.05 0.6 34 08
107 - 4~8cm
[f+i8t [m+Et | a4 |
415 | 465 | 460 | 111 |
AvvayAX [ReuE]| B8 | @6 AvvayAX [ fEmE] HE | 88
2mm 3 16 88 Mt 2mm 3 12 65 Mt
1mm 15 49 271 20.1 1mm 15 55 29.7 205
0.5mm 0.75 66 365 Ms 0.5mm 0.75 6.2 335 Ms
0.25mm 0375 | 34 188 | 181 0.25mm 0375 | 38 205 185
0.125mm 0.175 15 83 | MwD 0.125mm 0.175 15 81 | MwD
0.1mm 0.05 01 05 10 0.1mm 0.05 03 14 10
AvvayAX [Reh] HE | @8 AvvayAX [ fEmE] HE | 58
2mm 3 08 44 Mt 2mm 3 14 76 Mt
1mm 15 53 291 202 1mm 15 68 370 | 204
0.5mm 0.75 65 35.7 Ms 0.5mm 0.75 56 304 Ms
0.25mm 0375 | 39 214 182 0.25mm 0375 | 28 15.2 18.4
0.125mm 0.175 14 77| MwD 0.125mm 0.175 11 60 | MwD
0.1mm 0.05 03 15 0.9 0.1mm 0.05 07 36 11
1
AvvagAX |REEE] BE | #E
2mm 3 13 6.8 Mt
Imm 15 56 30.7 203
0.5mm 0.75 6.2 340 Ms
0.25mm 0375 | 35 190 | 183
0.125mm 0.175 14 75 MWD
0.1mm 0.05 03 17 10
10PE - 8~12cm
EEE [ moRf [ ®rfL] Ak |
408 | 502 [ 495 | 80 |
Ayvad4X | (REME| HE neE Ayvat4X £ HE
2mm 3 41 187 Mt 2mm 3 43 187 Mt
Imm 15 49 24 | 237 Tmm 15 5.1 248 | 248
0.5mm 0.75 53 24.2 Ms 0.5mm 0.75 63 274 Ms
0.25mm 0375 | 41 187 219 0.25mm 0375 | 43 187 230
0.125mm 0175 | 21 96 | Mwp 0.125mm 0175 | 22 96 | Mwp
0.Imm 0.05 14 66 12 0.Imm 0.05 02 07 12
AvvagdAX |REEE] BE | #& AvvagAX | fREME] HE | 84
2mm 3 356 163 Mt 2mm 3 51 258 Mt
Imm 15 58 26.2 239 Imm 15 49 247 214
0.5mm 0.75 69 312 Ms 0.5mm 0.75 a1 20.7 Ms
0.25mm 0375 | 38 172 22.1 0.25mm 0375 | 34 172 198
0.125mm 0175 | 20 90 | mMwp 0.125mm 0175 | 20 101 | Mwo
0.Imm 0.05 0.0 01 12 0.Imm 0.05 03 15 14
L2
AyvadAZX | KEHE| HE fE
2mm 3 43 19.7 Mt
Imm 15 53 245 235
0.5mm 0.75 57 260 Ms
0.25mm 0375 | 39 180 | 217
0.125mm 0175 | 21 96 | Mwp
0.1mm 0.05 05 2.2 12
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xmoa By v BEE (0HH)
Y TNg ppm P,05 (mg/100g) Ty T £ EAERE BAERE
0.0789 7.227
@ 0.0773 7.081 6.907
0.0700 6.412
0.0785 7.191
@ 0.0764 6.998 7.172
0.0800 7.328
0.0906 8.299
® 0.0876 8.024 7.905 7.374
0~4cm 0.0807 7392 7.365 0.455 0.107
0.0845 7.740
® 0.0866 7.933 7.823
0.0851 7.795
0.0777 7.117
® 0.0726 6.650 7.065
0.0811 7.429
0.0809 7.410
ESES 0.0799 7.319 7.316
0.0788 7.218
R %2 ppm P,05 (mg/100g) Ty T £ IEAERE BAERE
0.0842 7.713
® 0.0839 7.685 7.697
0.0840 7.694
0.0822 7.530
@ 0.0830 7.603 7.545
0.0819 7.502
0.0797 7.301
® 0.0789 7.227 7.243 7.453
4~8cm 0.0786 7.200 7.474 0.226 0.053
0.0836 7.658
® 0.0835 7.649 7.627
0.0827 7.575
0.0784 7.181
® 0.0765 7.007 7.154
0.0794 7.273
0.0813 7.447
2F 0.0809 7.410 7.578
0.0860 7.878
$rTILE ppm P,05 (mg/100g) Fig Ty 2 Es R TEAERE
0.0779 7.136
@ 0.0747 6.843 6.916
0.0739 6.769
0.0841 7.704
@ 0.0832 7.621 7578
0.0809 7.410
0.0689 6.311
® 0.0699 6.403 6.406 7.188
0.0710 6.504
8~12cm 7.195 0.439 0.103
0.0836 7.658
® 0.0825 7.557 7.655
0.0846 7.749
0.0804 7.365
® 0.0798 7.310 7.383
0.0816 7.475
0.0793 7.264
2F 0.0785 7.191 7.233
0.0791 7.246
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YT ppm P,05 (mg/100g) T T £ BERE
0.0588 5.386
@® 0.0593 5.432 5.499
0.0620 5.679
0.0636 5.826
@ 0.0649 5.945 5.908
0.0650 5.954
0.0669 6.128
® 0.0672 6.156 6.107 6.162
0.0659 6.036
0Pt - 0~4cm 6.234 0.450 0.106
0.0723 6.623
® 0.0703 6.439 6.525
0.0711 6.513
0.0741 6.788
® 0.0754 6.907 6.772
0.0723 6.623
0.0716 6.559
2iF 0.0711 6.513 6.592
0.0732 6.705
Yr7Ng ppm P;05 (mg/100g) ¥4 Ty | 2T | EfERE
0.0769 7.044
@® 0.0764 6.998 7.014
0.0764 6.998
0.0697 6.385
@ 0.0698 6.394 6.461
0.0721 6.604
0.0725 6.641
® 0.0741 6.788 6.705 6.784
0Pt - 4~8cm 00730 6.687 6.700 0.322 0.076
0.0787 7.209
® 0.0780 7.145 7.072
0.0749 6.861
0.0713 6.531
® 0.0732 6.705 6.668
0.0739 6.769
0.0688 6.302
21iF 0.0641 5.872 6.281
0.0728 6.668
Pz ppm P,05 (mg/100g) Fig Fig 21 EARE R
0.0785 7.191
@® 0.0718 6.577 6.992
0.0787 7.209
0.0800 7.328
@ 0.0786 7.200 7.261
0.0792 7.255
0.0675 6.183
® 0.0681 6.238 6.101 7.006
Ot - 8~12cm 0.0642 5881 6.981 0.488 0.115
0.0827 7.575
@ 0.0839 7.685 7.548
0.0806 7.383
0.0798 7.310
® 0.0783 7.172 7.126
0.0753 6.897
0.0747 6.843
2iF 0.0718 6.577 6.861
0.0782 7.163
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® O R kR Y R E (7 HHE - 3L)
Yy TINE ppm P,05 (mg/100g) 15 i 2T IR RE BAERE
0.0788 7.218
@ 0.0793 7.264 7.331
0.0820 7511
0.0836 7.658
@ 0.0849 7777 7.740
0.0850 7.786
0.0869 7.960
® 0.0872 7.988 7.939 7.628
30T - 0~4cm 0.0859 1868 7.455 0.633 0.149
0.0923 8.455
@ 0.0903 8.271 8.357
0.0911 8.345
0.0741 6.788
® 0.0754 6.907 6.772
0.0723 6.623
0.0716 6.559
N 0.0711 6.513 6.592
0.0732 6.705
TN ppm P,05 (mg/100g) 14 i 2T IR RE BAERE
0.0769 7.044
@ 0.0764 6.998 7.014
0.0764 6.998
0.0697 6.385
@ 0.0698 6.394 6.461
0.0721 6.604
0.0725 6.641
® 0.0741 6.788 6.705 6.784
30T - 4~8cm 0.0730 0681 7.107 0.763 0.180
0.0787 7.209
@ 0.0780 7.145 7.072
0.0749 6.861
0.0713 6.531
® 0.0732 6.705 6.668
0.0739 6.769
0.0988 9.050
2 0.0941 8.620 8.723
0.0928 8.500
Yy TINE ppm P,05 (mg/100g) 14 i 2T IR RE IEAERR A
0.0785 7.191
@ 0.0718 6.577 6.992
0.0787 7.209
0.0800 7.328
@ 0.0886 8.116 7.871
0.0892 8.171
0.0975 8.931
® 0.0981 8.986 8.849 7.861
30T - 8~12cm 0.0942 8629 7.694 0.714 0.168
0.0827 7575
@ 0.0839 7.685 7.548
0.0806 7.383
0.0898 8.226
® 0.0883 8.088 8.042
0.0853 7.813
0.0747 6.843
N 0.0718 6.577 6.861
0.0782 7.163
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YrTNE ppm P,05 (mg/100g) R Rl £ IEAERE
0.0744 6.815
@ 0.0719 6.586 6.687
0.0727 6.659
0.0836 7.658
@ 0.0792 7.255 7.569
0.0851 7.795
0.0971 8.894
® 0.0998 9.142 8.965 7.627
10MC - 0~4cm 0.0967 8858 7.592 0.730 0.172
0.0844 7.731
®@ 0.0861 7.887 7.865
0.0871 7.978
0.0770 7.053
® 0.0770 7.053 7.047
0.0768 7.035
0.0808 7.401
2 0.0803 7.355 7.417
0.0818 7.493
Yy 7Ng ppm P,05 (mg/100g) i T £F1 BHEE
0.0718 6.577
@ 0.0689 6.311 6.455
0.0707 6.476
0.0846 7.749
@ 0.0841 7.704 7.728
0.0844 7.731
0.1001 9.169
® 0.0993 9.096 9.126 7.955
100T - 4~8cm 00995 9114 7.817 0.860 0.203
0.0901 8.253
@ 0.0915 8.381 8.339
0.0915 8.381
0.0883 8.088
® 0.0887 8.125 8.125
0.0891 8.162
0.0785 7.191
2F 0.0775 7.099 7.130
0.0775 7.099
HrTILEg ppm P,0s (mg/100g) Ty i 2 A RE
0.1117 10.232
@ 0.0992 9.087 9.539
0.1015 9.297
0.0893 8.180
@ 0.0877 8.033 8.119
0.0889 8.143
0.0879 8.052
® 0.0857 7.850 7.829 7.945
0.0828 7.584
100T - 8~12cm 7.829 0.941 0.222
0.0726 6.650
@ 0.0716 6.559 6.549
0.0703 6.439
0.0857 7.850
® 0.0828 7.584 7.691
0.0834 7.639
0.0785 7.191
2F 0.0791 7.246 7.246
0.0797 7.301
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X mora By o mEE (14 HE - 07JC)

Y TINE ppm P,05 (mg/100g) T 5 eS| 2RERE SAERE
0.0806 7.383
@ 0.0891 8.162 7.459
0.0746 6.833
0.0795 7.282
@ 0.0803 7.355 7322
0.0800 7.328
0.0836 7.658
® 0.0842 7.713 7.484 7.462
O - 0~4cm 00773 1081 7.693 0.763 0.180
0.0904 8.281
@ 0.0910 8.336 8.345
0.0919 8.418
0.0748 6.852
® 0.0753 6.897 6.699
0.0693 6.348
0.0996 9.123
N 0.0973 8913 8.849
0.0929 8510
Y TNg ppm P,05 (mg/100g) ¥ ¥ ) 2RERE
0.0951 8.711
@ 0.0896 8.207 8.125
0.0814 7.456
0.0906 8.299
@ 0.0892 8.171 7.905
0.0791 7.246
0.0874 8.006
® 0.0876 8.024 7.966 8.331
Opt - 4~8cm 0.0859 1868 8.604 0.825 0.194
0.0944 8.647
@ 0.0956 8.757 8.858
0.1001 9.169
0.0901 8.253
® 0.0993 9.096 8.800
0.0988 9.050
0.1120 10.259
S 0.1005 9.206 9.969
0.1140 10.442
Y TNg ppm P,05 (mg/100g) 1 ¥ 21 SIERERE
0.0913 8.363
@ 0.0925 8.473 8.424
0.0921 8.436
0.0837 7.667
@ 0.0822 7530 7.600
0.0830 7.603
0.0869 7.960
® 0.0917 8.400 8.128 7.837
0.0876 8.024
opt - 8~12cm 7.768 0.428 0.101
0.0796 7.291
@ 0.0781 7.154 7.194
0.0779 7.136
0.0844 7.731
® 0.0869 7.960 7.838
0.0854 7.823
0.0812 7.438
2 0.0805 7374 7.423
0.0814 7.456
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WS /o A

a
BE

e

Vov e E

(14 A H

3 JC)

YrTINE ppm P,05 (mg/100g) i T 2T SIEERE | DIRERE
0.0787 7.209
@ 0.0777 7.117 7.142
0.0775 7.099
0.1032 9.453
@ 0.1011 9.261 9.456
0.1054 9.655
0.0806 7.383
® 0.0820 7511 7.444 7.839
30T - 0~4cm 0.0812 7438 7.600 0.940 0.222
0.0838 7.676
@ 0.0866 7.933 7.801
0.0851 7.795
0.0789 7.227
® 0.0787 7.209 7.352
0.0832 7.621
0.0685 6.275
21k 0.0697 6.385 6.406
0.0716 6.559
YT ppm P,05 (mg/100g) i T 2T SIEERE | DIRERE
0.0965 8.839
@ 0.1194 10.937 9.838
0.1063 9.737
0.0934 8.555
@ 0.0894 8.189 8.528
0.0965 8.839
0.1089 9.975
® 0.0905 8.290 8.934 9.288
30T - 4~8cm 00932 8537 9.174 0.754 0.178
0.1087 9.957
@ 0.1079 9.884 9.939
0.1089 9.975
0.0990 9.068
® 0.0997 9.133 9.203
0.1027 9.407
0.1007 9.224
2F 0.0901 8.253 8.601
0.0909 8.326
YT ppm P,05 (mg/100g) i T £ DIEERE | DIRERE
0.0851 7.795
@ 0.0849 7777 7.820
0.0861 7.887
0.0997 9.133
@ 0.1129 10.342 9.621
0.1025 9.389
0.1132 10.369
® 0.1132 10.369 10.250 9.826
0.1093 10.012
3T - 8~12cm 10.071 1.397 0.329
0.1374 12.586
@ 0.1369 12.540 11.819
0.1128 10.332
0.1067 9.774
® 0.1096 10.039 9.618
0.0987 9.041
0.1233 11.294
2F 0.1202 11.010 11.297
0.1265 11.587
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oK EY CBEE (14HBH - 10L)
B TINg ppm P,05 (mg/100g) R R 2F 2IRERE RE
0.0785 7.191
@ 0.0744 6.815 7.093
0.0794 7.273
0.0871 7.978
@ 0.0849 7.777 7.856
0.0853 7.813
0.0711 6.513
® 0.0697 6.385 6.427 7.206
100C - 0~4cm 0.0697 6385 7.280 0.881 0.208
0.0668 6.119
@ 0.0638 5.844 6.039
0.0672 6.156
0.0925 8.473
® 0.0935 8.565 8.617
0.0962 8.812
0.0822 7.530
ESUS 0.0835 7.649 7.646
0.0847 7.759
%A ppm P,05 (mg/100g) Rl Rl £F 2IRERE A
0.0923 8.455
@ 0.0888 8.134 8.323
0.0915 8.381
0.0660 6.046
@ 0.0755 6.916 6.204
0.0617 5.652
0.1325 12.137
® 0.1341 12.284 12.311 8.044
100C - 4~8cm 0.1366 12513 8.579 2.496 0.588
0.0592 5.423
@ 0.0599 5.487 5.478
0.0603 5.523
0.0816 7.475
® 0.0896 8.207 7.902
0.0876 8.024
0.1210 11.084
2 0.1208 11.065 11.258
0.1269 11.624
Y TNE ppm P,05 (mg/100g) R RB ] £ 2IRERE
0.0941 8.620
@) 0.0939 8.601 8.720
0.0976 8.940
0.1077 9.865
@ 0.1105 10.122 10.030
0.1103 10.103
0.1475 13511
® 0.1509 13.822 13.764 | 11.032
100C - 8~12cm 0.1524 13.960 11.257 1.712 0.403
0.1140 10.442
@ 0.1146 10.497 10.381
0.1114 10.204
0.1333 12.210
® 0.1302 11.926 12.265
0.1382 12.659
0.1398 12.806
24 0.1302 11.926 12.378
0.1354 12.403
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moA Y o ®BEE (28HH - 01L)
YT ppm P,0s (mg/100g) T 5 ¥ SIEERE | 2RERE
0.096 8.812
@ 0.098 8.958 8.873
0.097 8.849
0.091 8.308
@ 0.089 8.189 8.141
0.087 7.926
0.082 7.548
® 0.091 8.299 7.780 8.184
OFC - 0~4cm 0.082 7493 8.003 0.600 0.141
0.090 8.226
® 0.096 8.775 8.165
0.082 7.493
0.085 7.804
® 0.087 7.923 7.963
0.089 8.162
0.080 7.291
2F 0.076 6.971 7.096
0.077 7.026
%A ppm P,0s (mg/100g) g F 21 SIERERE
0.103 9.471
@ 0.107 9.792 9.667
0.106 9.737
0.107 9.810
@ 0.107 9.774 9.792
0.107 9.792
0.104 9.508
® 0.103 9.407 9.468 9.652
OIC - 4~8cm 0.104 9490 9.689 0.228 0.054
0.102 9.307
® 0.107 9.755 9.676
0.109 9.966
0.102 9.371
® 0.108 9.865 9.655
0.106 9.728
0.110 10.113
2 0.104 9.499 9.878
0.109 10.021
B TIg ppm P,05 (mg/100g) T ¥ 2F SIEERE | DIRERE
0.098 9.004
@ 0.091 8.363 8.934
0.103 9.435
0.099 9.032
@ 0.100 9.114 9.059
0.099 9.032
0.101 9.224
® 0.101 9.206 9.020 9.098
OFC - 8~12cm 0094 8629 9.011 0.434 0.102
0.092 8.427
@ 0.097 8.867 8.815
0.100 9.151
0.106 9.700
® 0.106 9.737 9.661
0.104 9.545
0.096 8.812
2 0.096 8.812 8.580
0.089 8.116
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S moAHEeY o ®BEE (28HH - 31L)
Y TIA ppm P,05 (mg/100g) Ty F 2F SIEERE | 2EERE
0.094 8.620
@] 0.096 8.794 8.610
0.092 8.418
0.119 10.891
@ 0.119 10.919 10.940
0.120 11.010
0.141 12.943
® 0.134 12.265 12.607 9.863
3L - 0~4cm 0138 12613 9.455 1.797 0.424
0.098 8.977
@ 0.099 9.096 9.105
0.101 9.242
0.088 8.061
® 0.090 8.244 8.052
0.086 7.850
0.078 7.154
ESUS 0.078 7.172 7.417
0.087 7.923
By TIg ppm P,05 (mg/100g) Ty F £F SRERE
0.129 11.798
@ 0.131 12.027 11.899
0.130 11.871
0.176 16.158
@ 0.144 13.172 14.430
0.152 13.960
0.114 10.442
® 0.114 10.461 10.473 | 12.757
3T - 4~8cm 0.115 10516 15.109 5.455 1.286
0.145 13.255
@ 0.145 13.273 13.807
0.163 14.894
0.145 13.245
® 0.136 12.476 13.175
0.151 13.804
0.293 26.811
N 0.294 26.921 26.872
0.294 26.885
HrTIE ppm P,05 (mg/100g) Ty Ty ¥y | DEsREE
0.144 13.227
@ 0.143 13.117 13.328
0.149 13.639
0.168 15.409
@ 0.172 15.774 15.994
0.183 16.799
0.144 13.209
® 0.135 12.320 12.696 | 14.475
30T - 8~12cm 0137 12,558 14.556 1.468 0.346
0.183 16.790
@ 0.177 16.250 16.628
0.184 16.845
0.146 13.401
® 0.148 13.548 13.731
0.156 14.244
0.163 14.912
Sl 0.165 15.068 14.958
0.163 14.894
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7S ORI

Y v R

(28 H H

- 10 L)

BT Ig ppm P,05 (mg/100g) Ty F5 £ SIEERE | 2RERE
0.074 6.778
@ 0.077 7.081 6.919
0.075 6.897
0.085 7.795
@ 0.087 7.923 7.786
0.083 7.639
0.126 11.551
® 0.130 11.881 11.764 9.307
10PT - 0~4cm 0130 11862 9.569 1.720 0.405
0.110 10.103
@ 0.112 10.287 10.433
0.119 10.910
0.102 9.371
® 0.104 9.526 9.630
0.109 9.994
0.119 10.910
21 0.117 10.726 10.879
0.120 11.001
%A ppm P,05 (mg/100g) T R £F SIEERE | 2RERE
0.114 10.461
@] 0.117 10.690 10.613
0.117 10.690
0.182 16.680
@ 0.184 16.818 16.760
0.183 16.781
0.138 12.677
® 0.133 12.192 12.455 | 13.110
100C - 4~8cm 0.136 12494 13.371 2.057 0.485
0.126 11.569
@ 0.121 11.120 11.652
0.134 12.265
0.152 13.942
® 0.152 13.942 14.073
0.157 14.335
0.161 14.711
21 0.160 14.656 14.674
0.160 14.656
HrTIg ppm P,05 (mg/100g) Ty F £ SIEERE | DIRERE
0.178 16.323
@] 0.195 17.871 16.952
0.182 16.662
0.227 20.784
@ 0.203 18.558 22.128
0.295 27.040
0.173 15.856
® 0.177 16.250 16.378 | 18.377
100C - 8~12cm 0.186 17.028 18.142 3.005 0.708
0.179 16.424
@ 0.187 17.111 16.439
0.172 15.783
0.253 23.147
® 0.165 15.141 19.990
0.237 21.682
0.180 16.515
ESUN 0.187 17.166 16.964
0.188 17.212
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HEwmomBEERREE (0H H)
Yy Tg ppm NO3-N (mg/100 g) Fig Fi5 2 LITHRFE | SITERE
43.226 4971
@) 44.971 5.172 5.595
57.767 6.643
38.922 4.476
@ 44.157 5.078 4717
39.969 4596
40.900 4.704
® 41.365 4.757 4.663 5.024
0~4cm 39388 4530 5.130 0.605 0.143
45.088 5.185
@® 37.526 4.315 4.619
37.875 4.356
49.741 5.720
® 46.832 5.386 5.524
47538 5.467
52.067 5.988
2tk 49.508 5.693 5.662
46.135 5.306
Y TINE ppm NO;-N mg/100 g T T 2T ERERE
29.384 3.379
@ 29.384 3.379 3.236
25.661 2.951
21.357 2.456
@ 25.778 2.964 2.697
23.218 2.670
42296 4.864
® 40.086 4.610 4.730 3.420
41.016 4717
4~8cm 3.281 0.732 0.173
30.547 3513
@ 27.639 3.178 3.419
31.012 3.566
26.359 3.031
® 24.149 2,777 3.018
28.220 3.245
24.963 2.871
2tk 21.590 2.483 2.585
20.892 2.403
YTy ppm NO3-N mg/100 g 5 B2 £FH SRERE | DIR%ERE
14.494 1.667
@] 17.170 1.975 1.805
15.425 1.774
17.635 2.028
@ 17.170 1.975 1.930
15.541 1.787
13.331 1533
® 17.053 1.961 1.502 1.587
8~12cm 8.794 LO11 1.485 0.428 0.101
8.296 0.954
® 8.794 1.011 1.019
9.492 1.092
14.378 1.653
® 11.702 1.346 1.680
17.751 2.041
8.213 0.944
2tk 7.282 0.837 0.971
9.841 1.132
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HSmmomMERE=EZRE (7HHH - 01L)
YrTNE ppm NOs-N (mg/100 g) T Ty 2T SIEERE | 2RERE
49.533 5.696
@ 49.417 5.683 5.901
54.987 6.324
40.693 4.680
@ 42.660 4.906 4.875
43.827 5.040
41.506 4.773
® 42.666 4.907 4.763 5.456
0Pt - 0~4cm 40093 4611 5.561 0.843 0.199
63.711 7.327
® 60.229 6.926 6.926
56.748 6.526
40.375 4.643
® 45.199 5.198 4.816
40.073 4.608
50.239 5.777
2F 53.614 6.166 6.081
54,775 6.299
YrTNE ppm NO;s-N (mg/100 g) T T 2T SIEERE | 2IRERE
35.279 4.057
@ 28.200 3.243 3.488
27.503 3.163
30.057 3.457
@ 28.780 3.310 3.391
29.620 3.406
35.627 4.097
® 33.420 3.843 3.932 4.063
OFC - 4~8cm 33538 3851 4.087 0.590 0.139
42.242 4.858
® 42.590 4.898 4.885
42,590 4.898
40.965 4.711
® 40.117 4613 4,621
39.456 4537
34.698 3.990
2F 40.501 4.658 4.208
34,582 3977
B TIg ppm NOs-N (mg/100 g) ¥ T 21 SIEERE | 2IRERE
19.844 2.282
@ 23.447 2.696 2.474
21.237 2.442
24.602 2.829
@ 25.660 2.951 2.696
20.076 2.309
35.975 4137
® 26.575 3.056 3.488 2.507
28.432 3.270
OIC - 8~12cm 2.458 0.608 0.143
19.728 2.269
® 19.380 2.229 2.042
14.158 1.628
15.434 1.775
® 15.434 1.775 1.837
17.059 1.962
22.281 2.562
2F 18.336 2.109 2211
17.059 1.962
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HSmmomMEBERE=EZRE (7HBH - 31L)
YT ppm NOs-N (mg/100 g) R T 2T SIEERE | 2FERE
50.789 5.841
@ 55.640 6.399 6.125
53.343 6.134
42.432 4.880
@ 48.585 5.587 5.102
42.086 4.840
50.809 5.843
® 53.594 6.163 5.977 5.843
30T - 0~4cm 51.506 5923 5.859 0.474 0.112
59.745 6.871
® 53.246 6.123 6.132
46.980 5.403
51.970 5.977
® 50.441 5.801 5.878
50.925 5.856
48.913 5.625
2F 52.076 5.989 5.940
53.960 6.205
YrTINg ppm NOz-N (mg/100 g) R ¥ 21 SIEERE | 2RERE
83.091 9.555
@ 66.148 7.607 8.171
63.915 7.350
43.054 4.951
@ 40.269 4.631 4613
37.019 4.257
43.750 5.031
® 34.234 3.937 4.190 5.659
30 - 4~8cm 31333 3603 5.457 1.486 0.350
45.259 5.205
® 51.525 5.925 5.392
43.866 5.045
61.738 7.100
® 46.187 5.312 5.930
46.767 5.378
36.787 4.231
ESES 37.600 4.324 4.449
41.661 4.791
4 ppm NOz-N (mg/100 g) Ty ¥ 2T SIEERE | DIFERE
19.728 2.269
@ 21.585 2.482 2.651
27.852 3.203
21.237 2.442
@ 29.012 3.336 2.923
25.995 2.989
25.182 2.896
® 24.022 2.763 2.780 3.035
30T - 8~12cm 23326 2682 3.223 0.748 0.176
24.718 2.843
® 25.782 2.965 3.075
29.708 3.416
30.869 3.550
® 32.726 3.763 3.746
34.118 3.924
31.217 3.590
2F 27.968 3.216 4.164
49.437 5.685
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WS o

e E R R

(7 A H

10 [E)

Y INE ppm NO5-N (mg/100 g) T g 21 SIERERE
56.748 6.526
@ 57.792 6.646 6.375
51.758 5.952
45.839 5.271
@ 49.663 5.711 5.440
46.419 5.338
47.785 5.495
® 47.000 5.405 5.658 5.976
10PE - 0~4cm 52802 6072 5.767 0.790 0.186
43.982 5.058
® 45.607 5.245 5.832
62.550 7.193
52.570 6.046
® 56.051 6.446 6.575
62.898 7.233
38.992 4.484
ESES 38.992 4.484 4724
45.259 5.205
HrTIg ppm NO;-N (mg/100 g) 15 T £F SIFEERE | SIEERE
45.607 5.245
® 38.296 4.404 4.896
43.806 5.038
42.009 4.831
@ 49.321 5.672 5.129
42.474 4.885
35.390 4.070
® 30.173 3.470 4310 4557
10MC - 4~8cm 46.884 5392 4574 0.690 0.163
38.290 4.403
® 43.286 4978 4.880
45.723 5.258
28.432 3.270
® 27.852 3.203 3.572
36.902 4.244
39.921 4591
2F 40.733 4684 4.658
40.849 4698
%2 ppm NO;-N (mg/100 g) 15 T 2F SIEERE | DIEERE
25.763 2.963
@ 24.254 2.789 2.847
24.254 2.789
33.886 3.897
@ 25.066 2.883 3.550
33.654 3.870
23.674 2.723
® 32.726 3.763 3.270 3.175
28.896 3.323
10T - 8~12cm 3.101 0.600 0.141
23.094 2.656
® 17.755 2.042 2.424
22.397 2.576
29.708 3.416
® 32.370 3.723 3.785
36.671 4217
23.674 2.723
2F 18.916 2.175 2.729
28.614 3.291
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®3momMmEE=EHRZRE (14 B H - 0FL)
YT ppm NO;-N (mg/100 g) Ty T £ SIEERE | DIRERE
39.504 4543
@] 54.626 6.282 5.613
52.300 6.014
59.279 6.817
@ 54.626 6.282 6.550
56.953 6.550
52.300 6.014
® 38.341 4.409 5.479 5.470
OFE - 0~4cm 52300 6.014 5.427 0.778 0.183
40.667 4677
® 48.810 5.613 5.078
42.994 4.944
38.341 4.409
® 40.667 4677 4.632
41.830 4811
40.667 4677
£ 47.647 5.479 5.212
47.647 5.479
YT ppm NO;-N (mg/100 g) i Ty £F SIEERE | DIRERE
37.294 4.289
@® 36.712 4222 4333
39.039 4.489
35.084 4.035
@ 34.735 3.994 4.021
35.084 4.035
29.035 3.339
® 29.384 3.379 3.339 4.050
0Pt - 4~8cm 28.686 3299 4.186 0.557 0.131
42.063 4.837
® 39.830 4.580 4.756
42.180 4.851
34.037 3.914
® 35.898 4128 3.798
29.151 3.352
43.343 4.984
2fF 42.993 4.944 4.868
40.667 4.677
Y TIg ppm NOs-N (mg/100 g) 1 Ty £F SIEERE | DIEERE
29.035 3.339
@® 29.035 3.339 3517
33.688 3.874
40.667 4.677
@ 44.157 5.078 4.855
41.830 4.811
29.035 3.339
® 36.014 4142 3.963 3.901
Ot - 8~12cm 38341 4409 3.867 0.707 0.167
22.055 2536
® 25.545 2.938 2.893
27.871 3.205
39.504 4543
® 31.361 3.607 4.275
40.667 4677
27.871 3.205
2iF 32.524 3.740 3.696
36.014 4.142
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S

®ImomMmEE=EHRZRE (14 B H - 3L)
YT ppm NO;-N (mg/100 g) Ty T £ SIEERE | 2RERE
65.561 7.540
@ 69.791 8.026 8.102
75.998 8.740
75.797 8.717
@ 80.567 9.265 8.904
75.914 8.730
72.797 8.372
® 66.025 7.593 8.259 8.360
30T - 0~4cm 76635 8813 8.357 0.446 0.105
71.144 8.182
@ 72,772 8.369 8.329
73.354 8.436
72.144 8.297
® 73.936 8.503 8.207
68.004 7.820
71.494 8.222
2 76.960 8.850 8.342
69.167 7.954
YT ppm NO;-N (mg/100 g) 15 Ty 2F SIEERE | 2IRERE
68.325 7.857
@ 71.378 8.208 7.914
66.757 7677
70911 8.155
@ 75.215 8.650 8.195
67.654 7.780
75.449 8.677
® 75.215 8.650 8.685 8.137
75.914 8.730
30T - 4~8cm 8.185 0.568 0.134
67.046 7.710
@ 74.630 8.582 8.085
69.237 7.962
68.120 7.834
® 68.468 7.874 7.807
67.074 7.713
84.871 9.760
ESCN 62.769 7.218 8.422
72.075 8.289
YT ppm NOs-N (mg/100 g) 14 Ty £FH SIEERE | 2RERE
71.144 8.182
@ 66.606 7.660 8.106
73.704 8.476
42.877 4931
@ 43.109 4.958 4.953
43.226 4971
55.557 6.389
® 62.536 7.192 6.755 6.187
58.116 6.683
30T - 8~12cm 6.088 1.086 0.256
49.972 5.747
@ 45.903 5.279 5.435
45.903 5.279
51.719 5.948
® 44.854 5.158 5.685
51.719 5.948
50.439 5.800
S 47.181 5.426 5.595
48.346 5.560
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oM BEESRRE (14 HH - 101L)
Ry %2 ppm NOs-N (mg/100 g) Ty Ty 2T 2IRERE
87.546 10.068
@ 82.078 9.439 9.818
86.500 9.947
73.704 8.476
@ 79.519 9.145 9.185
86.382 9.934
69.981 8.048
® 70911 8.155 7.981 8.401
10PT - 0~4cm 67.306 7.740 8.358 0.923 0.218
65.211 7.499
® 64.165 7.379 7.368
62.821 7.224
66.958 7.700
® 62.188 7.152 7.654
70516 8.109
70.447 8.101
S 71.726 8.248 8.141
70.213 8.075
Ry %2 ppm NOs-N (mg/100 g) i 14 2¥9 2RERE | £RERE
91.618 10.536
@ 89.059 10.242 10.384
90.222 10.375
82.660 9.506
@ 84.289 9.693 9.591
83.243 9.573
85.220 9.800
® 82.777 9.519 9.666 10.353
100C - 4~8cm ga.173 9680 10.156 0.875 0.206
90.688 10.429
@ 89.639 10.309 10.340
89.407 10.282
102.087 11.740
® 97.899 11.258 11.785
107.437 12.355
82.777 9.519
S 76.496 8.797 9.173
80.013 9.202
$rTNg ppm NO3-N (mg/100 g) Fi i 2F¥Y | 2EHERE | SIEERE
105.576 12.141
@ 102.901 11.834 12.141
108.251 12.449
44.040 5.065
@ 43.109 4.958 5.029
44.040 5.065
88.011 10.121
® 90.920 10.456 10.193 8.557
100C - 8~12cm 86964 10001 8.856 2.322 0.547
69.517 7.994
@ 69.051 7.941 7.959
69.051 7.941
64.631 7.433
® 62.770 7.219 7.465
67.328 7.743
89.639 10.309
S 89.175 10.255 10.349
91.152 10.482
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®ImoOMPERE=ZRKRE (280 H - 0FL)
YT ppm NO3-N (mg/100 g) T T 2F SIEERE | DIRERE
44.157 5.078
@ 53.463 6.148 5.658
49.973 5.747
59.279 6.817
@ 54.626 6.282 6.550
56.953 6.550
53.463 6.148
® 63.932 7.352 6.862 5.729
O - 0~4cm 61.606 7.085 5.673 0.877 0.207
44.157 5.078
@ 41.830 4.811 4.944
42.994 4.944
38.341 4.409
® 40.667 4677 4,632
41.830 4811
51.136 5.881
2 41.830 4811 5.390
47.647 5.479
Y TNE ppm NO;-N (mg/100 g) ¥ T £F DIEERE | DIRERE
41.830 4811
@ 46.483 5.346 5.033
42.994 4.944
40.667 4.677
@ 40.667 4677 4,677
40.667 4.677
32.524 3.740
® 30.198 3.473 3.785 5.060
36.014 4.142
Opt - 4~8cm 5.056 0.810 0.191
54.626 6.282
@ 56.953 6.550 6.416
55.789 6.416
45.320 5.212
® 45.320 5.212 5.390
49.973 5.747
43.924 5.051
S 42.296 4.864 5.033
45.088 5.185
%4 ppm NO;3-N (mg/100 g) g ¥ 2 DIEERE | DIRERE
48.810 5.613
@ 42.994 4.944 5.301
46.483 5.346
42.994 4.944
@ 39.504 4543 4,677
39.504 4543
49.973 5.747
® 44.157 5.078 5.212 4.284
41.830 4811
0Pt - 8~12cm 4521 1.250 0.295
15.076 1.734
@ 17.402 2.001 2.001
19.729 2.269
39.504 4543
® 36.014 4.142 4231
34.851 4.008
46.483 5.346
2F 49.973 5.747 5.702
52.300 6.014
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RemomBmEERRE (288 H - 3L)
Yy TINE ppm NOz-N (mg/100 g) 1 5 2T SIEERE | 2IRERE
71.610 8.235
@ 69.749 8.021 8.141
71.027 8.168
71.610 8.235
@ 71.842 8.262 8.275
72.424 8.329
100.226 11.526
® 88.593 10.188 10.853 9.523
3L - 0~4cm 94.293 10844 9.302 1.474 0.347
118.488 13.626
@ 84.173 9.680 11.120
87.430 10.054
86.034 9.894
® 77.658 8.931 9.225
76.960 8.850
72.192 8.302
2 70.331 8.088 8.200
71.377 8.208
TN ppm NO;-N (mg/100 g) 1 Rl 2T SIEERE | 2IRERE
104530 12.021
@ 97.899 11.258 11.526
98.249 11.299
102.785 11.820
@ 94.526 10.870 11.062
91.268 10.496
89.989 10.349
® 93.363 10.737 10.804 10.277
98.481 11.325
30T - 4~8cm 10.049 1.282 0.302
92.316 10.616
@ 82.660 9.506 9.858
82.196 9.453
69.981 8.048
® 69.865 8.034 8.137
72.424 8.329
72772 8.369
2F 77.774 8.944 8.908
81.846 9.412
YrTNg ppm NO;-N (mg/100 g) 15 F5 £¥ SIEERE | DIRERE
81.382 9.359
@ 78.473 9.024 9.029
75.681 8.703
60.211 6.924
@ 60.163 6.919 7.021
62.770 7.219
59.512 6.844
® 58.814 6.764 6.955 6.561
3T - 8~12cm 63118 7259 6.352 1.500 0.354
43.460 4.998
@ 45.088 5.185 4.976
41.249 4.744
41.947 4.824
® 40.784 4.690 4.824
43.109 4.958
46.483 5.346
2F 47.181 5.426 5.305
44738 5.145
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oMM E=ZEZRZELE (28 HH - 101L)
YT ppm NO;-N (mg/100 g) 5 Rl ¥ SfZHRE | DITHEEE
109.416 12.583
@ 108.601 12.489 12.507
108.251 12.449
101.272 11.646
@ 101.272 11.646 11.682
102.203 11.753
108.019 12.422
® 101.156 11.633 11.896 11.412
100C - 0~4cm 101.156 11633 11.122 1.045 0.246
96.503 11.098
@ 91.850 10.563 11.009
98.830 11.365
85.802 9.867
® 86.616 9.961 9.965
87.546 10.068
84.521 9.720
N 83.591 9.613 9.671
84.173 9.680
YT ppm NO;-N (mg/100 g) F F5 2 SIFEERE | DIRERE
99.062 11.392
@ 98.829 11.365 11.334
97.783 11.245
89.059 10.242
@ 89.059 10.242 10.228
88.709 10.202
106.275 12.222
® 105.460 12.128 12.222 12.502
100C - 4~8cm 107.089 12315 12.099 1.988 0.469
136.752 15.726
@ 136.868 15.740 15.967
142.916 16.435
108.601 12.489
® 112.323 12.917 12.757
111.859 12.864
88.129 10.135
2 88.011 10.121 10.086
86.964 10.001
R z4 ppm NO3-N (mg/100 g) R Ty 2F IEMERE | DIRERE
65.793 7.566
@ 69.749 8.021 7.718
65.793 7.566
92.549 10.643
@ 90.570 10.416 10.380
87.663 10.081
83.010 9.546
® 83.823 9.640 9.778 9.712
88.245 10.148
100T - 8~12cm 9.342 1.284 0.303
88.245 10.148
@ 85.570 9.840 9.916
84.871 9.760
94.409 10.857
® 93.943 10.803 10.768
92.549 10.643
64.747 7.446
2 66.375 7.633 7.495
64.397 7.406
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wfmogoktk (08 B)

%A FEE |&H+8L | &+t | Akt i ¥y | BfRE | EERE

@ 76.8 86.3 83.1 50.8
@ 42.2 52.3 48.9 50.6
® 41.2 52.3 48.4 54.3 52.72

0~4cm 52.56 1.692 0.691
® 773 88.0 84.2 55.1
® 42.0 51.5 48.2 52.8
X0 75.6 85.9 82.4 51.8
@) 76.9 86.4 82.8 61.5
@) 41.5 52.0 48.0 61.4
® 38.7 48.4 446 63.9 63.54

4~8cm 63.83 1.786 0.729
® 76.8 85.9 82.3 65.7
® 42.2 52.3 48.3 65.3
21K 41.6 52.5 48.2 65.2
@) 38.7 48.4 447 61.9
® 77.1 88.0 83.6 67.5
® 76.4 87.4 83.0 66.5 65.91

8~12cm 66.04 1.985 0.810
® 39.7 49.1 45.3 67.9
® 40.7 50.8 46.8 65.8
21K 41.1 51.9 47.6 66.7
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wafmogokik (7808)

Y TIE FEE EH+EL E+ezt aktE 15 2y | EdERE | EdERE
@) 42.0 52.0 48.4 56.3
@) 41.5 51.5 48.0 53.8
® 41.9 52.0 48.3 57.8 55.91
0T - 0~4cm 55.56 1.410 0.576
@ 76.4 86.4 82.8 56.3
® 76.8 86.9 83.3 55.4
S 77.2 87.2 83.7 53.8
@) 76.2 86.3 82.6 57.8
@ 76.7 86.7 82.9 61.3
® 425 52.6 48.7 62.9 61.36
Ot - 4~8cm 60.51 2.564 1.047
@ 76.3 86.4 82.5 62.9
® 41.1 51.3 47.4 61.9
ESTS 77.0 87.0 83.4 56.2
@ 41.9 52.1 47.9 70.0
@) 40.9 51.0 47.0 65.6
® 39.5 49.4 45.2 73.7 69.43
OFE - 8~12cm 69.25 2.608 1.065
@ 41.1 51.3 47.2 67.2
® 76.7 86.6 82.5 70.7
ESTS 77.1 87.2 83.1 68.3
Y TIg FEE E+E E+Et =¥/ 354 15 £ | EERE | EMERE
@) 40.8 51.0 47.6 50.0
® 76.9 86.9 83.5 51.5
® 76.5 86.8 83.2 53.7 51.50
30T - 0~4cm 51.50 1.140 0.465
® 39.7 49.8 46.4 50.7
® 40.2 50.2 46.8 51.5
2N 40.5 50.5 47.1 515
@ 76.9 87.1 83.3 59.4
@) 40.8 51.0 47.3 56.9
® 39.3 49.3 45.6 58.7 58.82
30T - 4~8cm 58.39 1.393 0.569
@ 77.0 87.1 83.3 60.3
® 76.5 86.5 82.8 58.7
ST 42.7 52.7 49.1 56.3
® 76.5 86.6 82.6 65.6
@) 76.3 86.3 82.5 61.3
® 51.0 61.1 57.3 60.3 62.61
3[C - 8~12cm 63.76 3.397 1.387
@ 76.4 86.5 82.5 65.6
® 76.7 86.8 83.0 60.3
ST 41.6 51.6 475 69.5
Y TIg FEE H+iE E+Et &KL 15 2 | FEERE | EAERE
@ 43.2 53.3 49.8 53.0
@) 39.0 49.1 455 55.4
® 41.9 51.9 48.4 53.8 53.83
10T - 0~4cm 53.44 1.166 0.476
@ 38.7 48.8 45.3 53.0
® 40.6 50.6 47.1 53.8
ESTS 76.7 86.7 83.3 51.5
@ 41.1 51.0 47.4 56.5
@) 40.9 50.5 47.1 55.3
® 41.1 50.5 47.0 59.5 57.26
10T - 4~8cm 57.16 1.326 0.541
@ 42.7 52.5 48.9 57.1
® 39.8 49.9 46.2 57.9
ST 42.9 53.1 49.4 56.6
@) 41.5 51.8 47.8 63.6
@) 43.5 55.0 50.7 59.0
® 42.2 52.0 48.2 62.1 62.10
100T - 8~12cm 64.00 4,565 1.864
@ 41.4 51.7 47.7 64.2
® 43.4 53.1 49.4 61.6
ST 41.9 52.0 47.7 735
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I f= AN
wxmoaE Kk (14 HHB)
Y TIE EEE EF+EL E+Et EKE T 2 | BERE IEAERR
@ 75.6 90.4 85.3 52.6
(@) 76.8 90.0 85.6 50.5
® 77.2 89.2 84.9 55.0 53.20
0T - 0~4cm 53.41 1.603 0.654
@ 76.6 89.6 85.0 54.9
® 77 88.5 84.5 52.9
2 76.9 88.7 84.5 54.5
@) 76.7 89.8 85.0 57.3
@ 716 90.2 85.3 62.8
® 76.9 88.8 84.3 61.0 61.40
0Pt - 4~8cm 62.72 5.291 2.160
® 778 88.9 84.3 69.7
® 77.4 90.8 86.0 56.2
=N 77.1 89.9 84.7 69.3
@ 77.0 89.8 84.6 68.0
@ 76.5 89.4 84.1 70.4
® 78.0 89.2 84.7 66.9 67.15
Ot - 8~12cm 67.90 2.742 1.119
@ 76.7 88.7 84.1 63.0
® 77.0 88.3 83.8 67.4
S 76.8 90.6 84.8 716
Y TG EEE F+i8 E+EL =34 5 2 | EEERE IEAERE
@) 41 54.9 50.2 50.9
(@) 43.4 55.5 51.7 45.1
® 41.7 54 49.9 495 48.48
30T - 0~4cm 47.05 3.702 1.511
® 41.2 53.5 49.4 495
® 40.3 55.3 50.5 475
0N 39.4 54.1 49.9 39.9
@ 41.9 54.8 50.4 51.8
@ 39.8 52.9 48.6 49.7
® 42.6 54.8 51.3 40.7 48.54
30T - 4~8cm 49.61 4.474 1.827
@ 39.4 49.8 46.2 52.0
® 43.2 54.2 50.6 48.4
S 41.6 57.1 51.6 55.0
@ 40.8 54.7 49.8 54.4
@ 415 55.2 50.3 55.7
® 42.2 53.9 49.6 58.1 54.25
30T - 8~12cm 54.89 2.848 1.163
@ 41.6 58.7 53.0 50.0
® 40.9 55.3 50.3 53.0
TS 40.5 54.9 49.6 58.1
Y TG FEE £+IE E+it Ektt 5 2FY | EERE EHERE
@ 41.9 52.7 49.7 385
@ 39.1 49.9 46.5 45.9
® 40.1 50.5 47.1 49.6 4557
10PE - 0~4cm 45.80 3511 1.433
®@ 42.2 52.1 49.0 46.0
® 42.0 53.1 49.5 47.8
S 40.6 535 49.4 46.9
@ 42.8 53.3 50.1 44.0
@ 41.3 53.6 49.7 47.1
® 43.4 57.1 525 50.5 48.20
10PE - 4~8cm 47.72 2.648 1.081
@ 41.8 52.5 49.0 47.8
® 40.9 52.4 48.5 51.5
TS 421 54.7 50.8 453
@) 41.9 53.8 49.9 48.8
@ 41.8 55.8 51.1 50.1
® 41.1 54.1 48.9 66.7 56.39
10T - 8~12cm 55.95 6.094 2.488
@ 39.8 53.1 48.3 56.5
® 40.1 52.1 47.6 60.0
S 433 61.6 55.2 53.8
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I f= AN
x| oaE Kk (28 H H)
YrTINE FEE EH+EL E+Et akte T 2 | ZHERE AR
@ 42.2 52.1 485 56.7
@ 76.6 86.8 83.4 50.7
® 76.6 86.7 83.8 39.3 47.45
OFE - 0~4cm 48.63 6.213 2.537
@ 76.9 87.2 84.1 42.3
® 76.6 86.7 83.4 48.2
S 39.9 50.0 46.4 54.5
@ 76.51 86.49 82.7 61.2
@ 40.8 50.69 47.1 56.5
® 77.77 87.51 84.5 44.1 54.72
OFE - 4~8cm 55.23 5.320 2.172
®@ 76.08 86.5 82.8 55.3
® 38.36 48.08 44.6 56.5
ESES 76.59 87.08 83.2 57.7
@ 40.46 50.66 47.2 52.2
@ 77.45 87.32 84.0 50.9
® 39.21 49.37 45.7 56.1 55.57
0t - 8~12cm 56.45 3.747 1.530
@ 41.51 51.62 47.9 59.0
® 76.23 86.64 82.8 59.7
ST 76.44 86.99 83.0 60.8
Y TIE FE=E E+E E+Et Bkt T 2 | FEERE AR
@ 76.5 86.7 83.2 52.4
@ 76.9 86.7 83.3 53.1
® 76.6 86.6 83.0 55.8 52.47
3T - 0~4cm 49.36 7.212 2.944
® 771 87.5 84.0 51.5
® 42.5 52.7 49.3 49.6
ESES 77.6 87.5 85.0 3338
@) 43.4 53.4 50.1 495
@ 41.9 51.9 485 51.5
® 42.7 52.6 48.9 58.9 53.19
3T - 4~8cm 52.72 3.041 1.241
®@ 41.6 51.4 48.0 53.1
® 39.4 49.5 46.0 52.9
EST 42.8 52.7 49.4 50.4
[©) 42.1 52.2 485 56.9
@ 40.6 50.2 46.8 54.9
® 40.8 50.4 47.1 51.6 56.93
30T - 8~12cm 57.43 4172 1.703
@ 40.0 50.2 46.2 64.9
® 39.8 49.7 46.1 56.2
ST 39.1 49.2 45.4 59.9
Y TINE FEE H+E -+t &KL Ty £ | FERE | BERE
@ 40.8 50.8 47.3 53.8
@ 76.5 86.6 83.5 45.6
® 40.9 51.0 47.6 52.6 50.41
10PE - 0~4cm 47.55 6.928 2.829
®@ 40.8 51.1 47.6 51.1
® 40.3 50.3 47.0 48.9
ST 76.8 86.5 84.1 332
@ 41.6 51.7 48.3 49.3
@ 39.4 49.3 45.9 50.7
® 79.1 87.1 84.1 59.5 51.02
10T - 4~8cm 50.03 4574 1.867
@ 41.8 52.0 48.7 485
® 40.5 50.6 474 47.2
ESES 42.6 52.0 49.1 45.0
@) 41.7 51.7 47.9 61.4
@ 43.2 53.3 49.9 50.0
® 39.8 49.8 46.3 53.1 54.41
10PT - 8~12cm 56.37 5.597 2.285
@ 43.4 53.4 49.9 52.9
® 415 51.6 48.0 54.7
ST 41.1 51.1 47.1 66.2
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7 k3

~
<
~

AR BEBREICE XD E

=]

B

R

ke

R

£ (cm)

i

Y TIE

BARER(CM)

(0]

145

135

145

19.0

185

14.0

12.0

18.0

16.0

16.5

225

115

18.0

22.0

15.0

3.1805

0.8212

3T

16.0

175

15.0

17.0

155

195

21.0

20.2

21.2

18.0

17.0

12.0

14.0

115

145

2.9568

0.7902

10pT

20.0

17.0

17.0

19.0

24.0

225

18.0

22.3

18.5

18.0

18.0

18.5

215

2.1977

0.6095
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=]

H

PAE =

(cm)

BT IVE

BRER(Cm)

T4

EERE

kak-01lg

185

14.0

15.3

15.4

15.0

14.0

1.6548

0.7401

1bpk - 0.25 ¢

18.7

16.3

16.3

16.7

18.3

14.0

1.6833

0.7528

1Ak - 05¢g

20.0

14.3

24.0

20.4

23.2

3.8134

1.9067

1Ak - 0.75 ¢

12.3

22.0

21.0

20.4

23.0

235

4.1205

1.8427

kA - 1.0 g

18.8

22.7

20.3

21.3

19.5

25.1

2.3190

1.0371

1k -20¢g

235

25.2

22.2

24.1

25.0

24.7

1.1268

0.5039
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TR o E &

(cm)

Y TIE

FROKE (cm)

H
W
b

opt

6.0

9.0

11.0

11.0

9.0

9.2

9.0

8.5

7.0

6.0

9.5

8.0

9.0
3.5

6.5

85

9.0

7.3

8.2

1.9465

0.5026

3pT

115

17.0

10.0

14.0

9.0

18.0

125

115

15.0

14.3

6.0

11.0

115
13.0

115

2.9926

0.7998

10/

135

12.0

145

11.0

135

13.0

14.0

17.0

14.7

17.0

15.0

10.0

125

13.0

13.7

1.9657

0.5452
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TR o E &

(cm)

BT IVE

FROKE (Ccm)

BEERE

kak-01lg

135

9.5

12.0

13.0

11.0

1.4353

0.6419

1bpk - 0.25 ¢

10.0

12.3

15.0

11.0

115

12.0

1.6930

0.7572

1Ak - 05¢g

11.0

13.0

16.0

15.7

13.9

2.0535

1.0268

1Ak - 0.75 ¢

14.0

14.0

15.0

16.5

16.0

15.1

1.0198

0.4561

kA - 1.0 g

10.5

13.0

12.0

11.0

12.0

0.8718

0.3899

1k -20¢g

11.0

11.0

11.7

11.7

12.0

0.4069

0.1820
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