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K135 SITE PLANT REMAINS

GARY W. CRAWFORD

This paper details the results to date of the analysis of flotation samples from two Epi-Jomon

localities that were excavated prior to construction at the north exit of the Sapporo Station. The
plant remains study is being conducted as part of a larger project involving research on northern
Asian palecethnobotany. The Sapporo Station samples are our first look at Epi-Jomon plant re-
mains systematically collected by flotation. They are also important in light of recent research at
the Sakushu-Koteni River site (Yoshizaki 1986 ; Crawford 1986) located about two km northwest
of the Station and in the same drainage system. A substantial quantity of plant remains from
Sakushu-Kotoni have brought to light agricultural activity in the ninth century A.D. en the Ishi-
kari Plain. The remains from the Sapporo Station will help put the Sakushu-Kotoni data in chro-
nological and cultural context. The two localities reported on are the K135-4 Chome and K135-5
Chome sites. An older and a younger stage of the Kohoku C;—D phase are present at 4-Chome.

Two horizons are present at 5-Choine as'well; the upper level is equivalent to the younger Kohoku

C:-D phase at 4-Chome. The older horizon at 5-Chome is the Esan phase which precedes both
Eohoku phases. The archaeclegical horizons at both sites are separated by thick layers of alluvial
deposits which allows clear temporal distinctions to be made at both localities. The analysis is

still in progress at the time of writing this report so a detailed examination of the plant remains

will be reported some time in the future. The samples reported here represent the contents of a tot-

al of 3723.69 kg of soil ; about three quarters of this is from K135-4. To date, 2252 carbonized

seeds have been sorted, about 70% of these from K135-4. Nearly 1135 grams of carbonized nut re-

mains have been recovered so far. Name of plants and their occurrence of Sapporo Station and

Sakushu-Kotont River are listed in Table 46.

K135--4 Chome
The samples from K135-4 Chome are from the flotation of 2910.79 kg of soil and represent
several sequential occupations and two types of contexts : burned soil lenses (shodd) and un-

burned fil} (Tables 47 and 48). Most of the samples (1935.09 kg of soil} are from the early Kohoku

Ce-D period occupation (fevel VIIc). In general, the samples are composed of variable quantities of

= _ wa_lnut shell, chestnut meat, seeds of fleshy fruits {mainly budo, Actinidia, and niwatoko), and a few

- * Department of Anthropology, Erindale Campus University of Toronto, Mississauga, Ontario,
.+ Canada.

seeds of weedy annuals (mainly Polygonum) (Table 46 and 47). Four whole, carbonized grapes
oceur in unit D-6, level VIlc. No acorn remains have been identified in samples other than in one
sample from level [llc. Seed concentrations in the shodo and other samples are similar, on average.
The seed concentrations are quite variable, ranging from 0 to 56 seeds per 10 kg of soil in level
Vile.

Within level Vilc, distinctions in spatial distribution of glant remains pertain mainly to nut con-
centrations and types of nuts. Grid unit D-6 (non-shodo) has nut concentrations nearly 285 times
that of the adjacent grid unit D-5. In addition, walnut is the enly type of nut remains in non-shodo
unit D-5 and this nut shows up in small quantities in about half the samples from this unit. The
unit D-6 samples are about 97% chestnut (Kuri : PL.146B), Walnut appears in only seven of the D-6
samples and one samples (Block 9) accounts for most of the D-6 walnut, Chestnut dominates the
sample from this unit and it is present in rather high concentrations {up to 21.64 g per kg of soil).
Only one of the ten level VIle, D-5 shodo samples {shodo90} contains any nut remains, and these
are mostly chestnut. The highest concentrations of nuts in the shodo sampies are found in unit D-
6, although the shodo nut concentration, on average, is lower than that in non-shode D.6. Again,
the D-6 samples are.predominantly chestnut, although more walnut cccurs in the shodo unit D-6
samples than in the non-shodo unit D-6 samples. About 70 % of the total nut remains from the
shodo, level VIlc, is chestnut meat.

Level by level comparison shows few obvious differences that might represent subsistence or
ecclogical change through time. The upper levels are low in both nut and seed concentrations.
The seeds are mainly budo, niwatoko and some tade. The nut remains are mainly walnut {onigur-
umi) shell. Seeds/g nuts, a statistic which usually increases with ecological disruption and agri-
cultural development, does no¢ appear to have any systematic variation af this site.

The only unusual carbonized remains frem the upper levels is a single grain of harley {oumugi
PL.147 top) in D-5, level Illa. This Epi-Jomon specimen is the earliest record of barley in Hok-
kaido. The specimen measures 6.1{L) by 2.7(B) by 2.0(T) mm. One other grass seed that is from a
plant introduced to Hokkaido is a specimen of Hordenm murinum {mugikusa : PL.147 bottom) in
level VIke, shodo 120. It measuresVS.S(L) by 1.8(B) byl.7(T) mm. This weed form of Hordeum is
not native to Japan and likely was introduced by people to Japan, in association with crops. By
Epi-Jomon times, rice agriculture was present in Tohcku (e.g. Taruyanagi site), and weed com-

munities associated with food production would have been present as well. The precence of an in-

troduced grass in the early Kohoku assemblage hints at some form of communication with food

producing areas in early first millennium A.D. Hokkaido. One other taxor from this componentiis
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not considered to be native to Hokkaide. Carbonized bulbs (numbering 12} of himenira, a weedy
onion or Ie‘ek, occur in screened samples from units E-7 and D-7, level VIic. Himenira, distributed
throughout Manchuria and Korea as well as Japan, is apparently a species introduced to Japan,
perhaps as an agricultural weed (Kasahara 1974). The only other archaeological occurrences of
this plant in Japan are at the Sakushu-Kotoni River site (Crawford 1986), an Ezo period agricultu
rat hamlet and at the Fzo period Chibutashinai-zawa site in (taru. These 4-Chome himenira speci-

mens represent their earliest known occurrence in Hokkaido.

K135—5 Chome : e 5 -
Twenty-two soil samples weighting a total of 812.9kg were floated from: K135-5: Chome (Tabtes
49 and 50). One set of nine samples is from Esan contexts while the remaining samp_l__es are.from
the later Epi-Jomon Kohoku phase. The Kohoku samples contain fewer taxa and ‘much lower con-
centrations of plant remains than the preceding Esan samples. In fact, séed densities are 85 times
higher in the Esan samples than in the Kohoku samples. The Kohoku samples; in:term of plant
taxa and quantities, are generally within the range of variation of the samples from K135-4: Acorn
is somewhat more common at 5-Chome. As in the early Kohoku 4-Chome samples; the:Esan’ éam~
ples contain no acorn {donguri}. Chestnut (kuri) is conspicuous in its:absence from this site; .con‘
sidering its abundance at 4-Chome. One other characteristic makes the Esan samples at 5-Chome

unusual compared to the other samples : the high concentrations of Polygonum, mainly itadori.:

-Discussion _

. Until this study, reports on the -analysis of flotation samples in Hokkaido have .cé.r.ﬁe: ffo'vail-
lages ranging from the Initial Jomon to the Ezo period (Crawford 1983-,1986); Not only does the
Sapporo Station project present the first plant remains data recovered by flotation from’ an Epi-
Jomon site, but it is our first lock at such remains from a series of short term 'oCcu'pﬁt'ion's:' that
iwere apparently camps. Tens of c;entimeters of silt separate occupations and this: stratification
allows an examination of distinct plant remains assemblages separated by at most only a‘few hun-
-'.d.red years. Minimum temporal distinctions are unclear, but distinctive pottery: assemblages such
s Esan'and Kohoku keishiki's are found in 2 number of distinct strata, indicating the existerice of
'_.:._:_short:'term _occupations. Ecological disruption, as viewed from the plant remains, does not show
"any 1ncrease over time, conirary to expectations if the occupations represent a series of permanent
'iong~term hamlets or villages., That is, for example, producivity of the local vegetation: does not

_w any increase and herbaceous annuals do not oceur in greater abundance in the later occupa-

'plant husbandry was practised at the site, and gankouran is usnally a coastal plant in Hokka1do

tions. In fact, the earlier Esan occupation has more of the disturbance related itadori and tade.
Nut remains, however, have disjunct distributions both vertically and horizontally at the Sap-
poro Station. This is apparent in the contrast between units D-5 and D-6 in level VIic at 4-Chome,
and the Esan-Kohoku distinction at 5-Chome. Because of the variation within the Kohoku levels,
the contrasts are not entirely due to cultural preferences. [ suggest an hypothesis that is parsimo-
nious with a series of short term occupations at these localities. Acorn, walnut and chestaut pro-
duce good harvests periodically, but not every year. The Epi-Jomon cccupants could have opper-
tunistically harvested whatever nut trees were productive when they were at this location. At the
moment we have no data on the periodicity of walnut and chestnut. Oak productivity seems to fol-
low a five year cyele in Hokkaide (Igarasi Tsuneo, personal communication}. It would be of value
to check the synchromicity of productivity of the three nut bearing taxa. This hypothesis implies
that the occupations were seasonal, likely in the fall. The Epi-Jomon peoples were scheduling
their visits to this location for reasons yvet unknown, but nut harvesting or a combination of nut
harvesting and fishing may have been involved in the decision to move to the Sapporo Station.
Salmon bones are common in the earlier occupation levels while rare in the later occupaticn
levels suggesting that fishing was less important toward the end of the Epi-Jomon at the Sapporo
Station. The other plants represeted at the site are not as cyclically productive as nuts and would
have been available at forest edges, on river sides and at other disturbed habitats in the fall*of

most years.

The nut trees and other plants represented in this assemblage would have been available cIose_

to the site. Exceptions would include barley and perhaps gankouran. There is'no-indication” tha

Both were likely brought into the site.

In terms of helpmg us understand the development of the Ezo agrlcuitural phase e\rté

kaldo has produced cultigens — hemp and gobo from Ebetsu_buto,_near--

Yamada 1986).
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(PLANT NOMENCLATURE AND OCCURRENCE IN HOKKAIDO)

Sakushu- K135-4 K135-4 K135 Ki36-5

Scientific Name English Name Japanese Name Kotoni  Early  Late Late
River  Kohoku Kohoku Esan Kokoku
Cultigens Saibai Shokubutsy
Cannabis sativum hemp asa X
Carthamus tinctorius safflower benibana X
Cueumis mely melon meron, makuwa. X
uri
Hordzum vulgare barley oumug) X X
Oryza sattva var japonicum rice kome, Ine X
Panicum niliacenm common e broomeorn millet inakibi X
Perifla frutescens var crispa beefsteak plant shiso X
Setaria italica foxtail millet awa X
Triticum aestivum bread wheat komugi X
Vigna radiatus ver radiatus meng bean ketsuru-azuki X
V. angularis var angularis adznki bean azuki X
Weedy Grains/Greens Zassou
Chenopodium sp. chenopad akaza-zoku X
Echinochloa crusgalli barnyard grass tainubie X
Gramineqe grass [amily ine-ka X
Hordewm murinum wall barley mugikusa X
Polygonum sp. knotweed tade-ka X X X X
E. densiflorum inutade X
P. Sachalinense o-itaderi ¥ X XM m X
P. cuspidatum itadori X X X X X
Rumex sp. dock gishigishi-zoku X
Setaria viridis foxtail grass enokorogusa X
Setaria glavca foxtail grass kin-enckoro ?
Flashy Fruits Kajitsu
Actinidia sp. silvervine matatabi-zoku X X X X X
Aralia sp. udo/tara-no-ki X
Cornas sp. dogwaod mizuki-zoky X X X
Empetrum nigrum crowberry gankouran X X
Phellodendron amurense Amny corktree kihada X X X
Physalis sp. Chinese lantern plang houzgki X o
Fhysaliastrum japonicun iga-houzuki X CXenh
Rubus sp. bramble ki-ichigo-zoku X L
Sambucus sp. ¢.f.S. sicholdiona elder, elderberry niwatoko X X X X oy
Solanum rigrum black nightshade ing-houzuki X X T
Vitis sp. grape budou({yama- X X X X ; &
budou)
Others Sonohoka
Allium monanthum wild nian, leek himenira X X .
Castaneq crenata chestnut kuri X X X
Juglans ailanthifalia walnnt onigurumi X X
Ostrya japonica ironwood asada X
Potamogeton sp. pondweed kiru-mushiro-zoke = X
Quercus sp. oak (acorn) donguri X
Rhus sp, swmac urushi-zoku = D




LLS

B47E  KI3EMYT B A S fEE A BE1) (D-5, D-6E 7o v, VichE)

Grid Levsl Block [ Onk Kurl Tola$ 7 Bude Gankou- BEizukl Niws- [tadorl Tade Urushi Unknown Uniden- | Seed Soll Sead Mt Sesdaig
gurumi Nute  Remalns, ran Totat Wi, Denstly Daneity Hule
1§:}] 14:1] {5) (g} (kg {ne.j10kg) (p/kgh

D5 Vil 2 0.02 6.06

D5 Vil 3 0.22 0.22 015 1 ¥ §.00 2.0 0.64 45
D5 vik 4 0.08 1 4 5.00 4.0

D5 Vi L] 0.52 082 0.02 1 1 10.0¢ 1.0 0.05 18
D5 Vi 7 0.0¢ 1 5.00 2.6

D5 Vi 8 0.0% i 12z 10.00 12.0

D& Vik 9 0.0t 1 1 5.60 2.0

D-5  Vie 06 0.01 0.0t 0.01 5.00 ¢.0
b6 Vi t2 0.61 ¢.01 8 5.60 12.0 80¢0.0
-6 Vi 54 c.ot 6. 5.00 .0
D-&  VHe 16 ¢.01 1 5.00 2.0

D5 Vik 16 016 0.10 ¢.01 H 1 5.60 2.0 0.02 16.0
D-5 Vil 17 ¢.01 0.1 2 2 5.60 4.0 200.0
D5 Wik 19 G.01 5 5.00 10.0

D5 Vik . 20 H 2t 5.60 54.0

D& Vi 22 2 5.00 4.0

D-6 - Vil 26 t 3 16.00 3.9

D& Vile. 28 6.00

b6 Vile 27 0.02 0.62 0.26 1 £.00 2.9 50,0
D5 vik 28 3 5.00 &9

D5 Vi 23 9,02 0.02 [1X+1:3 5.00 a0
L5 Vik 34 0.01 & 7 6.00 1.7

o4 Vie 35 0.63 2 & 5.00 12.¢

L5 Vil 36 2 § 5.00 12.0

D5 Vik a7 6.07 5.00

b5 Vi a8 5.00

-5 Ve 39 5.00

D& Vie 43 0.06 0.06 5.00 0.01 0.0
D5 Wie 44 H 1 3.00 a3

D5 Vi 45 EH 3 5.00 £.0

D-& Vi 48 H 1 3 5.00 5.0

D-5 Vi 45 0.20 .20 1 2 1.50 13.3 0.13 10.0
D& Vil 49 0.0t 6.01 5.00 8.0
D-5  Vik 53 1 1 13 5.00 26.0

D-5 Vil 58 1 5.00 22.0

D& Vi 87 619 2.1% 3 10.00 3.0 0.02 16.8
b5 Vi 58 ¢.07 0,07 ] 1 10,60 1.0 9.0t 14.3
D& Vi &89 013 1 5.00 2.0

D5 Ve 682 0.0¢ 1 2 5.00 4.0

R-& Vi €3 a3 $.00 69

D5 Vi 64 0.01 5.00

D-5 Vi &5 0.01 4.80

D5 Ve 66 9 5.00 18.9

D& WVig &7 5.00

D% Vi 88 5.00

D-5 VHe &3 0.1 0.0% 0.08 10.00 0.9
05 Ve Te 1 5.00 2.9

D-5  Vhe Tz 2 3 5.00 89

06 Ve 73 0.68 0.68 0.39 7 ] 10.60 2.0 0.67 13.2
D5 Vic 74 3 3 5.00 8.9

D5 Vil 78 0.01 2 4 10.60 4.0

-8 Wik 7% 0.04 0.04 1 1 $.00 2.0 .01 25.0
D-5  Vie 77 0.04 4 3 5.00 10.0

D-5 Vil 78 10.00

D-5 Vi 79 0.20 928 3 10.00 3.0 G.02 15.0
P-5 Wik az 0.81 2 2 5.00 4.0

b5 Vi &3 10 1z 5.00 24.0

D5 Wik 84 1 1 5,00 2.0

D5 Vi 85 .08 0.08 0.02 2 7 10.00 7.0 0.01 87.6
0-5 Vi 13 0.0 4 5,00 5.9

D5 Vi a7 5.00

D-5 Vie 88 5.00

D-5 Vi as 1 5.00 2.0

D5 Ve °¢ 0.13 0.13 5.00 9.03 0.0
D5 Vil 9z 046 0.40 0.02 5.0¢ 0.08 0.6
05 vile 93 § 7 5.00 14.0

L5 Ve 94 .02 H 1 4 10.00 4.0

B-5  Vie 95 0.04 1 1 6 5.00 12.0-

05 Ve 96 0.02 002 3 3 §.00 5.0 150.0
D5 Ve 97 0.18 0.18 5.00 0.3 08
D5 vile 948 8.06 2 9 5.060 18.0

D5 Vi i3 0.06 0908 8,02 5.00 0.01 6.0
D5 Vil 100 0,05 .05 5.00 5.01 00
bt Tolal 4.28 0.00 3.28 1.61 55 & ‘225 420.30 5.4 .01 58,5 1
D6 Vie 1972 2 £.00 4.0

D-&  Vic 3 6.02 9,02 8.00 0.0
D6  Vilc 4 0.05 005 0.02 10.00 0.01 0.0
D& Vie 5 0.04 0.04 3 5.06 8.0 0.01 75.6
D6 Vi 7 9.1 .01 1 6.00 2.0 100.0
D6 Vik ] 1.28 510 6.38 .46 3 9 19.00 9.0 .64 1.4
b6 Vi L] 23.28 0.19 23.45 3146 1 1 5,00 2.0 4.69 0.0
D6 Ve t2 0.07 b 2 &8.00 4.0

D6 Vi 13 0.20 6.20 9.04 t 2 7 10,09 7.0 0.02 35.0
06 Vil t4 0.34 2 7 10.09 7.0

D4 Vic i& 1 £.00 2.0

D6 Vvike 17 56.00 66.00 2 5,00 4.9 $3.20 0.0
D-6 Vi 18 133.8 133.8 10 18.60 5.4 7.18 70
D8 Vi 19 33.83 33.83 36 11 17.20 38.4 97

D4 Vi 22 0.34 2 10,80 2.0

D8 Vik 23 .26 10 10.0¢ 10.0

b& Vi 24 .37 3 10.50¢ 2.9

p-& Vi 25 p i 5 5.09 16.6

06 Vi 27 106.20 108.20 1 5 1 7 5.00 14.0 21.64 0.1
06 Vic 28 356.82 35682 31.02 1 1 1t at.656 3.6 11.27

D-& Vi 29 40.59 40.59 1 1 1 25 14.76 16.9 2.75

D¢ vie a3z p 10.00

b4 vie 33 p 10.00
DGVl B A a: 8 + 560 16.0

0.8 Vi 35 002 2 & 2.90 17.2

D& Vi 38 3848 ag.48 2 8 5.00 12,6 7.30 0.2
D& Vi 42 1 t 6.00 2.0

B& Vi 43 .07 1 t 10.00 1.0

D& Vie 44 0.0 2 4 10.9¢ 4.0

D6 Vi AT 8,43 843 2 4 6.00 8.0 1.69 9.5
b.e Wik 48 25 4T 2547 1 t 3 8.00 6.0 5.09 0.1
D-8 Ve 52 0.01 1 1 .00 2.0

b-& Wi &3 p 1 1 8.00 2.0

p-& Vi 54 p 1 2] ] 5.00 12.¢

D8 Ve 55 6.42 2 5.60 4.0

D¢ vike &7 1,83 4.00

08 Vik 58 3.06 [ 5.00 10.0

D8 Vike €2 6.01 .00

D-¢  Vie £3 1] t 5.00 2.0

o5 Vi 84 2.01 3 10.00 e

D8 Vi [:1 £.00

o8 vik &7 2761 27.5% 4 7 10.00 7.e 2.76 8.3
D-&  Vik 88 B6.75 6,75 10.00 .58 0.0
D6 Vi 49 25,88 26.65 .00 6.13 0.0
D8 Vi Fal 0.33 1 1 10.00 t.0

D& Wik 12 0.58 2 1 1 ¥ 10.00 7.0

D-6 Vi 73 0.26 2 B 17 10.00 17.0

P-& Ve 74 0.07 1 1 4 10.00 8.0

D& Vi 75 8.53 863 4 6.00 8.0 1.34 0.6
D-8 Ve L1 0.10 1 5.00 2.0

D8 Viic 8t 0.1 3 6.00 8.0

D6 Ve B2 0.02 3 5.00 8.0

D8 vie 83 .08 L] 10.00 9.0

b6 Vic 84 0.99 ] 1 3 10.00 3.0

D& Vi BE 0.34 H 2 6.00 4.0

D8 vHe 81 9,18 t 5.00 2.0

bs Vie 92 407 t 5.00 2.0

b8 Vik 93 0.10 5.00

b6 Vie 94 0.48 + t 5.00 2.0

D8 Ve 26 3000 34.00 h 5.04 2.0 8.00 0.9
D-& Yoded 24.86 01035 93521 72.3% } 87 3 1 4 2 2562 469.61 4.4 4.9 0.8
D-8+0-5  Totasl 28.14 91035 93849 73.82 §122 3 2 3 817 B18.91 5.0 2.68 1.4
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Comugl Mugi-

Enskoro- Budo

Iny-

Klhods Acti-

Gankou- Mtzukl

Hlwa. ltadoti Tade tiruskl Untden- Unkpown]Total

679

Grld Leval $hodo] ©Oni- Kurl  {en- Total ? Sofl Bast Sued Saedorg

guruml gurl Nute Rema!ns; kusa guosa houzukl nidia zan toko titlable No. W, Dansity Density Auts
19} i) {g) {9} il 159y {mskg) {Mo./t8ky}

/E-7 B 9 0.0% 0.01 6.18 s 1 1 1 ] B8.20 0.9 200.0

c4 t 4 0.22 g.22 0.2 12,25 092

Total iin 2.23 0.00 000 023 0.8 [ 0 [ s [ 1] [ 2 [ 1 b 0 1 [ ) 98.45 - 0.8 34.8

G4 1™ a3 548

L5 1™ 11 5.28 526  0.58 $ 2 1 1 ¥ 8 3595 0.15 1.7 1.4

-5 llla 58 0.0¢ 0.01 0.40 1 1 1 3 38,70 0.8 340.0

b-5 Hia 11 3.52 852 0.8 1 1 2 24,00 Q.15 o8 LX)

C-7 [[:%Y 14 1A 7.47 0.59 k] 3 92.0% 0.14 0.8 0.4

o7 lia 20 2.30 040 0.8 1 1 316 0,50 3.2 3.3

E® Ha H 0.04 0.04 0.4 1 1 1210 0.8 25.0

E-7 Ha 10 0.65 4 8 12 43.90 28

F-5 Hla 7 0.04 004 D08 2 2 $90.05 0.1 56.0

F8 flla 3 21,40

F8 flla 4 2,03 263 0.7 1 4 & 48.25 1.0 188.7

F-8 fla 8 0.063 i + §5.40 2.2

F-8 ftia as 19,50

F.7 il 12 3.40 2.48 1.35 1 ] i 5 4 i8 70.85 005 2.3 4.8

Total {Ha 2013 006 000 2013 357 1 [ ) 7 [ [ [ [ [ 2 5 1 20 18 52 621.5 4603 28 2.8

E-7 [ 1 0.49 1,28 .78 057 0 5 1 1 17 3480 5,05 49 2.8

D415 dllid 8z 4 1 5 48,10 1.0

D-5 i 28 0.07 2 2 27,06 0.7

E-8 leid 8 o.02 L] 2 7 15 14.40 104

-7 Iid 17 3 3 18,50 1.8

Tota| lito.d &.49 pon  sa 178  0.88 ) 14 9 [} ) 3 11 AZ 14280  0.05 387 9.8

B4 b 227 | 1302 13,02 0.1 2 e 3 9 3 5 1 83 28,05 0.48 11.8 2.5

8.5 §:9b 255 1 1 5 3 18,00 1.8

0.5 Yo 50 518 618 018 14 i 4 24 43 2070 6.4 205 228.3

£-7 Via 13 9.08 2.08 614 0.08 2 5 7 28,30 25 s0.0

B4 VBa _ sop 1 1 28,55 0.4

Total Wil .05 608 000 014 008 0 0 [ 0 a [y 0 [} Q [ [ a [ [ 5 54.85 0,00 25 50.0

C-3/4 Wi 218 37 1 8 44 97,18 1.8

G4 Ve 14 15 2 11 28 22.20 12,8

C4 Vil 13 + 10 £ 15.00 10.2

C-4 Yie 208 3 a 1% 17.80 7.4

C-4 Vi 215 1" 1 4 4 3 3 26 75.20 3.5

(=541 ¥ile 130 0,05 006 8.07 912 2 114 2 18 22,80 518 1835.7

C-5 Vile 197 2 2 3 4 4 13 2 31 11,80 28.7

-5 ¥ile 200 1 L3 43 50 13.25 ary

C/D-3 Vil 184 14 2 2z s 23 40,40 5.7

Cr-5 Wik 145 3 4 7 27.95 2.5

CiD-4 Wik 49 4 4 35.28 1.1

G5 Vile 559 3 8 1 % 1 14 4.00 32.68

D-4 Yile 120 0.78 078  0.08 + " 3 2t 3 4 52 2240 003 23.2 88.7

D-s Yik a8 4 1 8 21 az 99.30 8.1

D5 ik a7 32.40

5 Vhe 48 1 2 3 15.00 2.0

B35 Yike 87 2 2 §.20 3.4

b5 Yie a8 2 3 2 7 13.5¢ 5.2

D& Vie ag 1 3 2 4.80 4.3

D-5 Vite 56 0.16 80,00 8016 .20 2 4 8 748  8.13 8.1 0.1

o5 Ve 515 1 E} 1 24 28.8¢ 1.3

D-§ ¥he taz 1 2 ] 3.85 7.6

D5 Vi 533 2.4%

-8 Vhe a5 0.42 28.37 23.79  z2.20 2 1 1 |3 7 1850 14.58 EY ] 0.2

0.8 Vi a2 0.07 1.59 7.68  0.08 S 1 2 3 3 14 38,00 .20 3.7 1.8

D-& Viic 1-01) 1.25 1.25 B.18 " 2 13 1550 609 6.8 10.4

D3 Ylic 105 0.04 28,18 29.22  2.03 2 4 1 7 13.00 225 5.4 0.2

08 Viz 108 8.70 0.52 7.22 1.8 50 5 s t 81 27.80 0.28 22.1 8.4

EM-5 Vi 81 250 6.02 2.52 27 8 1 2 + ag 90.20 093 4.3 15.5

£4 Vi 50 1.50

E4 Wiie 52 .08 0.08 Q.04 1 1 710 0.9 1.4 12,5

E-4 Ve 125 270

E-415 VR 5¢ 0.01 1.40

E-8 Viie 58 D42 0.12 4 3 16 4 2 28 5.5 0.02 $8.3 2417

ES Vi BO 0.07 0.97 1 1 -4 415 002 4.8 8.8

£5 Viie 82 0.28 0.28 2 2 %10 0.09 8.5 71

£-% Ve 77 0.01 0.01 a.14 1 1 -3 8,30 2.2 200.0

Es Vite 104 1 1 1.90 5.3

E-§ Vi 122 0.53 1 8 + 4 12 3,30 aie

E-7 YHe 2 0.75 0.75 1 2 1 4 11.8% 0.08 9.4 5.3

B Vil 23 0.83 1,08 1.91 0.03 8 a 5 1 8 1 25 17248 041 13.4 2.0

E-7 Vhe 24 0.0% 0.01 0.38 28,40 0.0

E7 Vike 25 0.08 1 1 5 18 48,00 3.8

E-7 Vilo 27 0.02 6.92 0.04 3 1 4 4,80 8.3 200.0

Fs VHe 54 0.01 0,01 P 1 4 1 8 475 12.8 800.0

fe Vile 55 .08 0.08 P 1 3 4 ] 44.00 2.0 59,0

Fr Vil 23 0.04 1 z 5 8 17,45 4.8

F7 Vike. 28 0.03 1 1 8.0 1.2

kS Vike 2 0.07 0.07 048 1 1 2 58.95 0.3 28.8

E:8 lieid or Wita 48 0.18 7.58 7.74 - 0.0% 1 1 3 3 8 18.05 049 5.3 6.8

Yotal Mic 14.33 12687 000 14120 14,57 e 1 [ 191 [ 20 08 3 [} 183 8 38 182 34 768 505518 49.13 7.3 5.4

B-7 Vita 137 2.05

Total Shodo Samples 4B.55  104.45 1.2 184.43 19.34 1 1 2 242 ] 21 158 a ] 263 23 46 250 52 963 203088  0.09 4.7 52
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HA9% K I35HEENS T B HiAUH LR A — R R (L R4LHE)
NO. GRID SHODO{WalnutjActinidia Udo Mizuki Niwa- Budo Urushi ltadori Tade Uniden- Unknown Teotal Seed Soil Wi Seed Density Nut Denslity
(g} fako tifiable No. Seeds Wt.{q) (kg} (No/10 kg) {g/kg)
A-3 1 - 2 1 18 11 C. 30 0.12 7.8 38.5 -
A-2 2 3.29 _ 2 .01 19.5 1.0 617
A-2 3 1.19 1 1 5 : 13 0.0% 11.5 11.3 0.10
3 B-2 0.18 1 1 70 : _ -~ 78 0.04 21.0 371 0.01
4 B-2 0.20 1 1 47 - g B4 0.1 14.0 386 0.01
30 A-2 1.34 1 56 L L WURE 0.05 14.5 42.1 0.09
46 B-2 . 4 1 3 80 1 122 20 235 0.156 16.5 142.4 -
58 B.2 0.01 28 2 1 128 R ; 160 0.50 16.0 100.0 0.00
82 A-2 0.10 [ 41 B S 53 0.04 13.0 40.8 0.01
Total 6.32 9 7 33 84 2 16 481 _ 44 2 - BBE 1.03  133.8 51.3 0.05
NO. GRID LEVEL PIT {Don-- Oni-- ‘rot_al_- Acti ! Toial Seed.. Seoit' Seed Density Nut Density
guri gurumi- Nuts- able nown Seeda A (g) Wi{kg (Nu 110kg) (9/kg)
4 T 00t 0.0T. e R e Ti26 . 08, 0.001
4 iy : 205 '..-83_ 0.207
G4. - B L N V') -
: 2145 13 0.004
e80T 20 0.015
S 3851 L2 0.002
209 U oot
CR3C - 0.0008
08 0.0042
27080 S
: 0.0005 .
5010
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