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Screening of Fig Varieties for Rootstocks Resistant to Soil Sickness
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Summary

Several fig varieties (Ficus carica L.) were tested as rootstocks for resistance to soil sickness.

Exp. 1. Scions of ‘Masui Dauphine’ (‘San Piero’ sensu Condit, 1955) were grafted on potted
rooted cuttings of 21 fig varieties grown for 3 years in a soil with a history of soil sickness. The
trees grew poorly and formed root galls induced by root- knot nematodes (Meloidogyne incognita
Kofoid et White). Scion growth on ‘King’ and ‘Conadrid’ stocks was uniformly vigorous, and had
less growth inhibition than those on ‘Masui Dauphine’ (control stock). The root gall indices,
which varied with rootstock variety, with 30 % on ‘King’ as minimum, did not correlate with
shoot growth. Therefore, the index fails as an indicator of susceptibility to soil sickness.

Exp. 2. Twenty fig varieties were grown for 1 year in an experimental field with soil sickness
and then for 2 more years after grafting with scion of ‘Masui Dauphine’. ‘Zidi’ and ‘Biter Abiod’
stocks promoted more vigorous scion growth than ‘Masui Dauphine’ (control stock) did. ‘King’
was initially weak but became relatively vigorous.

Exp. 3. ‘Masui Dauphine’ grafted on ‘Zidi’, ‘Biter Abiod’, ‘King’, and own-rooted ‘Masui
Dauphine’ were grown in 6 different farms. The trees grafted on ‘Zidi’ were vigorous in every
field, even those with soil sickness, and with 3-year-old trees, ‘Zidi’ had no influence on fruit
quality, such as Brix and skin color. Thus, we conclude that ‘Zidi’ is a suitable rootstock for its

tolerance to soil sickness.
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Introduction

Soil sickness inhibits the growth of fig trees and
seriously reduces the fruit number and size. Fig farmers
in Japan are often forced to take costly countermeasures,
whereby fig orchards are temporarily changed to other
crops (Hirai and Nishitani, 1953). Soil sickness in fig
orchards has been a worldwide problem since ancient
times, and the root-knot nematode has been recognized
as a major cause for the growth inhibition (Condit,
1947b). Nematode - resistant rootstocks have generated
interest in overcoming the sick soil problem (Condit,
1947a), specifically, the wild Ficus species which have
been evaluated for their graft compatibility (Krezdorn
and Glasgow, 1970), and parasitization by root-knot
nematodes (Hosomi, 1993). Some species are immune,
but they are not useful because of their low graft
compatibility or low resistance to cold (Condit, 1947a).
When commercial varieties of the fig were tested for
nematode resistance, some varieties were identified as
being semi-resistant (Kawase, 1995). Unfortunately,
their growth was inhibited in the sick soil to the extent
that they were not suitable as rootstock.

In this study, fig commercial varieties, not native to
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Japan, were tested as potential rootstock. The growth of
potted trees and those growing in the fields with sick
soil were compared. The suitability of these varieties
was established for rootstocks of the popular Japanese
fig ‘Masui Dauphine.’

Materials and Methods

Experiment 1. Screening by using potted trees

Soil samples were collected from fig orchards, exhib-
iting the symptoms of soil sickness, and were stored in
concrete containers with host fig trees. In April of 1990,
1991, 1993, and 1995, ‘Masui Dauphine’ scions were
grafted onto 10 to 20 rooted cuttings of each fig variety
listed in Table 1 and onto cuttings of ‘Masui Dauphine’
(control stock) each year. Each grafted tree was trans-
planted to a 10- liter unglazed pot, filled with a mixture
of sandy soil, Kanuma soil, and vermiculite (1:1:1,
v/v/v), and grown for 3 years in the open. In June of the
first year, 500 ml of the stored sick soil was added to the
bed surface of 5 to 10 pots of each graft combination.
Each surface, with or without sick soil, was then covered
with 500 ml of peat moss (pH uncontrolled). Fifty - five
g of slow-release fertilizer (100-day type N:P,O5:K,0
=16:5:10) were applied each June. The trees were
watered automatically as required. One shoot of the
scion was allowed to elongate per tree; the other shoots
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were removed. Every March the shoots were pruned
above their 2nd or 3rd node from the base, and their
lengths, basal diameters, and dry weights were mea-
sured. In March of the first year only, the trees were
briefly raised from the pots, and the root growth and the
number of root galls formed by nematodes were ob-
served. Root growth was categorized from extremely
small (1) to very vigorous (5); root gall formation was
rated as ‘root gall index’ from none (0) to dense (4),
according to the legend on Fig. 2 (Smith and Taylor,
1947).

Experiment 2. Screening in the experimental field

A 1.5 a field in which ‘Masui Dauphine’ trees were
growing was covered in 1989 with 100 kg of sick soil.
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All trees were removed from the field in March 1993.
Five rows (each size 11m X 1.5m) were then recon-
structed in a north-south direction. In April 1993, 1
rooted cutting of each variety in Table 2 and an addi-
tional one of ‘King’ were planted in each of 5 rows,
50cm apart, at random. A total 5 trees per variety and 10
of ‘King’ were planted. One shoot was elongated per
tree and the other shoots were disbudded. In March 1994
each shoot was pruned and measured as in Exp. 1. In
April 1994 scions of ‘Masui Dauphine’ were grafted on
each stock and 1 scion shoot per tree allowed to
elongate. In March 1995 and 1996 the shoots were
pruned and measured as above. Filler trees of the same
graft combination were replanted after removing dead
trees, but they were not included in the calculations.

Table 1. Relative shoot growth of ‘Masui Dauphine’ figs grafted onto several rootstocks in the pots with or without sick soil
for 3 years.
Without sick soils With sick soils”
, Imported  Growin
Rootstock’ Type flrjom periodg Length B asal Dry weight  Length B asal Dry weight
o diameter % % diameter %
% %

King San Pedro U.S.A.(F)* 1991-'93 110*" 109 138* 80* 102*%* 86**
Conadrid Common U.S.A(F) 1991-°93 111** 115** 149** 80* 98* 82**
Mavri Aifori Common  Greece(F) 1995-°97 137** 112** 169** 71 89 68
San Pietro Common  Greece(F) 1995-°97 142%* 120** 206** 63 82 60
Capri sp. Caprifig  US.A(F) 1991-°93 118** 108* 140** 69 87 60
Difori Kitrina Common  Greece(F) 1995-’97 135%* 112%* 168** 63 80 56
Smirnaiki Unknown Greece(F) 1995-’97 138** 115** 186** 61 89+ 54
Biter Abiod Smyrna Tunisia(O) 1991-’93 115%* 101 116 66 82 53
Difori Mavri(M.Ts) Unknown Greece(F) 1995-’97 119* 111** 147** 51 83 48
Smirna Unknown Greece(F) 1995-°97 131%* 115%* 167** 53 79 45
Zidi Smyrna Tunisia(0) 1991-°93 101 105 116 56 79 43
Kalamon Unknown Greece(F) 1995-’97 136** 115%* 178** 54 77 42
Difori Prasini Unknown Greece(F) 1995-°97 133** 122** 190** 52 75 42
Violette de Solie’s  Common  France(M) 1992-'94 111 110* 124 49 74 35
Cola Blanche Common  Greece(F) 1995-'97 118 105 141 44 70 33
Kimis Unknoen  Greece(F) 1992-°94 104 96 92 50 68 32
Perculia Mitilinis Unknown Greece(F) 1992-’94 116* 107 114 49 64 29
Difori Mavri(M.N.) Unknown Greece(F) 1995-'97 119* 113* 139* 34 70 28
Dieredo Common U.S.A(F) 1993-'95 61 81 45 39 72 26
Prasinosiki Lesvu Unknown Greece(F) 1992-’94 101 93 85 42 62 21
Troiana Common  Greece(F) 1992-’94 99 92 88 42 59 20
Masui Dauphine Common 1991-93 100 100 100 64 86 51
Masui Dauphine Common 1992-°94 100 100 100 60 78 46
Masui Dauphine Common 1993-°95 100 100 100 64 83 49
Masui Dauphine Common 1995-°97 100 100 100 58 79 45

“Sick soil was added to the bed soil (mixture of sandy soil, Kanuma soil, and vermiculite) in the first year.

YVariety names are represented in their countries of export. Variety name of “Capri sp”. was unknown. ‘Masui Dauphine’ was used
for control stock.

*Mean value of percentage to each on ‘Masui Dauphine’ grown for respective period without sick soil.

“Following alphabet indicate importer:(F), National Institute of Fruit Tree Science;(M), MASUI Farm Ltd.;(O), Osaka Pref. Agr. Res.
Ctr.

YMean values are greater than those on respective ‘Masui Dauphine’ with significant differences at 5% (*) or 1% (**) level.
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Experiment 3. Screening rootstocks in commercial
fields

In fields A, B, C, D, E, and F in Osaka Prefecture, one
-year-old fig trees of ‘Masui Dauphine’ on the root-
stock ‘Zidi’, ‘Biter Abiod’, ‘King’, and own-rooted
‘Masui Dauphine’ trees were planted in May 1996. The
total numbers of planted trees were 7, 7, 3, and 9,
respectively. The trees were trained to straight line in the
field B and F, and to vase form in the fields A, C, D, and
E. Other details of cultivation, such as density of nursery
and fertilizing, were left to each farmer, thus, these
varied from field to field. The length and basal diameter
of every shoot were measured in June and November of
1996 and 1997, and also in August 1998. The volume
(V) of each shoot was estimated on the premise that the
shoot was a conical column in shape:

V=r-1- (r,2+r, - rotr2)/3,

where I denotes length, ; is half of the basal diameter
and r, is half of the apical diameter of each shoot. Here
r, is estimated from r; by an original regression equation:
ry = 1.4201 - log.r,+0.772,

based on previous measurements of basal and apical
diameters (top internode) of 30 other shoots of ‘Masui
Dauphine.” Reproducibility of the equation is confirmed
by the high coefficient of correlation between the
estimated volume and fresh weight of another 30 shoots
(r=0.99).

In September and October of 1997, the weights,
lengths, widths, Brix, and skin color of 10 to 15 fruits
per tree in fields A and F were measured.

Results

Experiment 1. Screening by using potted trees

Growth of every shoot and root was inhibited from the
first year in the bed with sick soil. Shoot and root
growths varied with rootstock varieties, and were posi-
tively correlated (Fig. 1). Root-knot nematodes formed
galls on every rootstock in the bed with sick soil. The
root gall indices also varied with rootstock varieties,
from a minimum of 30% on ‘King’ to a maximum of
75% on ‘Biter Abiod’; they varied from 40% to 58% on
‘Masui Dauphine’ (control stock). However, the root

Table 2. Relative shoot growth of several rootstocks and grafted ‘Masui Dauphine’ figs in the experimental field with soil sickness.

Shoots of rootstocks

Shoots of grafted ‘Masui Dauphine’

(1st year) (average of 2nd and 3rd years) I:fu ::]ebeesl;
Root stock”
Length Basal diameter Dry weight Length Basal diameter Dry weight .
% % % % % % alive/tested
Zidi 153** 155%* 334%** 153** 149** 267** 5/5
Biter Abiod 173* 126 240* 134* 134** 217** 5/5
Houraishi 191** 139** 312** 127 131* 170 5/5
King 109 89 101 121 124* 165 6/10
Capri sp. 159* 131** 250* 96 106 134 4/5
Kimis 121 135* 252 90 108 123 4/5
Prasinosiki Lesvu 91 113 125 110 112 121 4/5
San Pietro 125 113 134 93 111 113 5/5
Troiana 99 110 107 106 115 109 3/5
Difori Mavri(M.Ts) 157* 122* 185* 91 99 102 4/5
Masui Dauphine 100 100 100 100 100 100 5/5
Difori Kitrina 86 96 61 98 111 95 4/5
Difori Mavri(M.N.) 95 110 111 67 82 92 2/5
Violette de Solie’s 97 117 127 82 104 89 4/5
Conadrid 103 103 127 89 97 82 5/5
Mavri Aifori 110 103 96 85 95 81 5/5
Kalamon 83 87 76 85 87 67 1/5
Dieredo 32 71 19 58 91 43 5/5
Cola Blanche 75 86 47 46 68 28 5/5
Perculia Mitilinis 70 91 66 42 71 23 5/5
Difori Prasini 70 93 71 45 70 22 5/5

*Varieties listed Table 1 (except ‘Smirnaiki’ and ‘Smirna’) and ‘Houraishi’ (traditional variety in Japan) were compared with
‘Masui Dauphine’ (control stock). Half of the trees of ‘King’ were imported by National Institute of Fruit Tree Science, the rest
by MASUI Farm Ltd.

YThe number of trees alive after 3 years/planted trees in the first year.

*Mean values are greater than those on ‘Masui Dauphine’ with significant differences at 5% (*) or 1% (**) level.
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Fig. 1 Relationship between root growth of several rootstocks
and shoot growth of grafted ‘Masui Dauphine’ figs in the
pots. Root growth index from extremely small (1 ) to very
vigorous (5). Symbols were given by respective mean data
with “ @ ” and without sick soil “ O ”. **: Signficant at
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Fig. 2 Relationship between root gall indices of several root-
stocks and shoot growth of grafted ‘Masui Dauphine’ figs
in the pots. Symbols were given by the mean data only
with sick soil “ @ ”. No root galls formed without sick soil.
Root gall index = 100 X ¥ (Infestation category X

number of trees in each category)/(4 X all number of

trees). Infestation categories show the density of gall:None,

rare, sparse, medium, and dense are scored as 0, 1, 2, 3,

and 4, respectively.

gall indices did not correlate with shoot growth (Fig. 2).
Shoot growth was observed subsequently in the 2nd and
3rd year, and the growth inhibition continued on every
rootstock in beds with sick soil. Shoot growth of trees
grafted on the limited varieties ‘King’ and ‘Conadrid’
for 3 years was more vigorous than those on ‘Masui
Dauphine’ in beds with sick soil, while shoot growth on
many varieties was more vigorous in the control bed
without sick soil (Table 1).

Experiment 2. Screening in the experimental field

In the first year, the original shoot growth was greater
than ‘Masui Dauphine’ in every parameter measured on
‘Zidi,” ‘Capri sp.’, ‘Difori Mavri (M.Ts)’, and ‘Hour-
aishi’, and in some parameters on ‘Biter Abiod’ and
‘Kimis’. Shoot vigor of ‘King’ and ‘Conadrid’ was the
same as those of ‘Masui Dauphine’. For 2 years after
grafting, every growth parameter of scion of ‘Masui
Dauphine’ on ‘Zidi’ and ‘Biter Abiod’, and basal
diameters on ‘King’ and ‘Houraishi’ were greater than
on ‘Masui Dauphine’ (control stock). Survival rates of
trees on ‘King’, ‘Troiana’, ‘Kalamon’, and ‘Difori
Mavri (M.N.)’ were relatively low; for example, 4 of the
10 trees on ‘King’ died within the first year (Table 2).

Experiment 3. Screening rootstocks in commercial
fields

In fields B and D, all trees grew well; no symptoms of
soil sickness were observed, whereas in fields A, C, E,
and F, the symptoms of soil sickness were prevalent
(Table 3). The total volumes of the shoots were greater
on the grafted rootstocks than those on their own-roots.
The trees on ‘Zidi’ were the most vigorous among the
three (Table 3). The lengths, widths, and weights of
fruits from field F, and the lengths of those from field A
were greater on the trees on ‘Zidi’ than on own-root
trees, but fruit quality such as Brix and skin color were
unaffected by rootstocks (Table 4).

Discussion

Symptoms of soil sickness can be induced by inocu-
lating the bed with 7% of sick soil (Hosomi and
Uchiyama, 1998). In this study, growth inhibition was

Table3. Shoot volumes of ‘Masui Dauphine’ figs grafted on 3 fig varieties in fields where the symptoms of soil

sickness were observed.

Rootstock Fields Planted trees July - 96 Nov.-96 July-97 Nov.-97 Aug.-98
Zidi A,CEF 6 37 303 830*+¥ 2538** 3787**
Biter Abiod A,CEJF 5 27 150 545+ 1600* 2182+
King AE 2 52 566 951 2040 1571
Own - rooted A,CEF 7 96 462 96 332 482

“Summarized shoot volume (cm®) per tree. Volume (V) of each shoot was estimated by equations:
V=m +l (r)%4r; - r2+r22)/3, r;=1.4201 - log,r;+0.772, where I denotes length, r; is half of basal diameter of each shoot.
YMean values are greater than own - rooted ‘Masui Dauphine’ with significant differences at 5% (*) or 1% (**) level.
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Table 4. Fruit quality of ‘Masui Dauphine’ figs grafted on 3 fig varieties in fields A and F.

Length Width Weight Brix

Field Rootstock Skin color’
(mm) (mm) (8) (%)
A Biter Abiod 70.6b¥ 52.7a 73.4a 14.4a 2.7a
Zidi 75.0a 54.3a 79.4a 13.7a 2.6a
King 67.3b 52.2a 74.8a 13.8a 2.3a
Own - rooted 59.0b 51.4a 73.3a 15.4a 2.7a
F Biter Abiod 59.1b 45.2b 45.8b 10.3a 2.9a
Zidi 65.2a 47.7a 53.1a 11.0a 2.6a
Own - rooted 59.9b 43.8b 45.3ab 11.2a 2.8a

Fruits were sampled from 3~ year-old trees in September and October of 1997.
“Index value of color chart:R1, R2, R3, R4, and R5, scored as 1, 2, 3, 4, and 5, respectively.
YMean separation within column of each field by Duncan’s multiple range test, at 5% level.

induced in potted fig trees (Exp. 1), and when 500ml of
inoculated sick soil (5%) was added to the bed soil.
Growth inhibition occurred in trees growing in the
experimental field (Exp. 2) and in some commercial
fields (Exp. 3). Thus, contamination with sick soil
influenced growth in every experiment.

Root-knot nematodes formed root galls on every
potted tree growing with sick soil. The root gall indices
varied with rootstock varieties; 30 % on ‘King’ was the
lowest. A few varieties of the San Pedro type fig to
which ‘King’ belongs, have been reported as semi-
resistant to nematodes (Kawase, 1995). The minimum
value of the root gall index on ‘King’ suggests that some
nematode resistance exists in this type fig. However, the
root gall indices did not correlate with shoot growth
(Fig. 2). This suggests that the root gall index does not
represent the damage by nematodes, or that other factors
are involved in the sick soil. The toxic substances
extracted from fig trees, which inhibit plant growth, may
be cause for soil sickness of fig orchard (Hatsuda et al.,
1960; Hirai and Nishitani, 1951). Hosomi and Uchiyama
(1998) also reported that damage by nematodes is slight,
so that unknown microorganism may be the basis for
growth inhibition in the sick soil. No relationship in this
test between root gall index and shoot growth supports
these claims. We must, therefore, evaluate the perform-
ance of rootstocks by their ability to maintain tree vigor
in sick soil regardless of infestation by nematode.

The growth of ‘Masui Dauphine’ trees on ‘King’ and
‘Conadrid’ in the pots, and on ‘Zidi’ and ‘Biter Abiod’
in the experimental field was vigorous. The results from
commercial fields were similar to those from the exper-
imental field; the trees on ‘Zidi’ was especially vig-
orous. These varieties may not be immune to soil
sickness because 1) the growth of potted trees on ‘King’
and ‘Conadrid’ with sick soil was more dwarfish than
that on ‘Masui Dauphine’ in uncontaminated soil, and 2)
the trees on ‘Zidi’ in the fields with severe soil sickness
were more dwarfish than own-rooted ‘Masui Dauphine’
in an uninfected field. It is clear, however, that these

varieties have considerable ability to maintain tree vigor
in the sick soil.

Plant growth is obviously enhanced by vigorous
rootstocks so that the growth of ‘Masui Dauphine’
seems to be influenced by the natural vigor of ‘Zidi’,
‘Biter Abiod’, ‘King’, and ‘Conadrid’. Potted fig trees
grafted on the former two were less vigorous than latter
two. The difference is attributed to the lack of soil
volume of vigorous rootstock to exhibit their potential.
Hence, trees on ‘Zidi’ and ‘Biter Abiod’ stocks may be
able to compensate for growth inhibition by soil sick-
ness, whenever root growth is not restricted. Further
studies are needed to settle the mechanism by which
vigor is maintained on these rootstocks. ‘King’, as a
rootstock, enhanced scion growth not only in fields, but
also in pots with sick soil so that it may have the ability
to maintain vigor in spite of root restriction. The role of
nematode resistance in this case is unclear. However,
‘King’ sometimes died of soil sickness in the nursery so
that requires further studies. ‘Houraishi’, a major variety
in Japan, induced vigorous growth of ‘Masui Dauphine’
scion, but less than did ‘Zidi’. The vigorous variety
‘Bourjassotte Blanche’ has been used as rootstock to
promote the growth of ‘Bourjassotte Noire’ in Spain
(Condit, 1947a) but it was not available for this study.

We conclude that among the 21 fig varieties tested as
rootstocks, ‘Zidi’ is the best available one, tolerant to
soil sickness. ‘Zidi’ is known as a vigorous variety in its
country of export (Valdeyron and Crossa-Raynaud,
1952) and this characteristic compensates for its suscep-
tibility to soil sickness. The direct influence of rootstock
on fruit quality is not probable, but indirectly it confer
dwarfishness or excessive succulent growth of shoots
that result in small fruit (Hirai, 1966; Hosomi et al.,
1989). Succulent growth causes the fruit to become too
long in shape (Hosomi et al., 1989). In the commercial
fields, the rootstock ‘Zidi’ promoted relatively long
fruit, which we attribute to the succulent growth of the
shoots. From our results, we recommend that farmers
with uninfected fields plan for future thinning of close-
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planted trees or plant fig trees at wider planting dis-
tances initially to avoid succulent shoot growth induced
by vigorous rootstocks, such as ‘Zidi’.

Acknowledgement

We wish to thank Mr. A. Ghodbane of Cooperative
Centrale des Semences et Plants Selectionnes Tunisia,
Dr. T. Moriguchi of the National Institute of Fruit Tree
Sciences for providing the fig varieties, and Agricultural
Extension Centers in Osaka for providing the fields.

Literature Cited

Condit, I. J. 1947a. The fig. p.109-110. Chronica Botanica
Co., Waltham, U.S.A.

Condit, I. J. 1947b. The fig. p.177-178. Chronica Botanica
Co., Waltham, U.S.A.

Condit, 1. J. 1955. Fig varieties: A Monograph. Hilgardia.
23:323-538.

Hatsuda, Y., S. Murao, N. Terashima and T. Yokota. 1960.
Biochemical studies on the soil sickness. Part 1 . On
the toxic substance in fig roots. Biosci. Biotech. Bio-
chem. 34: 484- 486 (In Japanese).

Hirai, J. 1966. Anatomical, physiological and biochemical
studies of the fig fruit. Bull. Univ. Osaka Pref. Ser. B.
18: 169-218 (In Japanese with English summary).

Hirai, J. and Y. Nishitani. 1951. Studies on the fig sick soil.
( I ) Effect of the root powder upon the plant growth.
Studies from the Institute of Horticulture, Kyoto Uni-

versity 5: 11-14 (In Japanese).

Hirai, J. and K. Nishitani. 1953. Studies on the fig sick soil.
( IV ) Effect of successive planting upon the growth.
Studies from the Institute of Horticulture, Kyoto Uni-
versity 6: 32- 34 (In Japanese).

Hosomi, A. 1993. Availability of some tree species (Mora-
ceae) for nematode resistant rootstock in the fig culti-
vation. Proc. Kansai P1. Prot. 35 : 39~ 40 (In Japanese).

Hosomi, A., Y. Okuda and M. Dan. 1989. Ripening control
and fruit quality of fig (Ficus carica L.) practical
application of plural oleification by ethephon. Bull.
Osaka. Agr. For. Res. Ctr. 25: 31-37 (In Japanese with
English summary).

Hosomi, A and T. Uchiyama. 1998. Growth inhibiting
factors in sick soil of fig orchards. J. Japan. Soc. Hort.
Sci. 67: 44-50 (In Japanese with English summary).

Kawase, K. 1995. Properties and utilization of rootstocks for
fruit crops. p.469-475. Nobunkyo, Tokyo (In Japa-
nese).

Krezdorn, A. H. and S. K. Glasgow. 1970. Propagation of
Ficus carica on tropical species of Ficus. Proc. Tropical
Region Amer. Soc. Hort. Sci. 14: 156-164.

Smith, A. L. and A. L. Taylor. 1947. Field methods of
testing for root - knot infestation. Phytopath. 37: 85-93.

Valdeyron, G. and P. Crossa- Raynaud. 1952. Les Fruits de
Tunisie. p.82-84. Service Botanique et Agronomique,
Tunisia (In French).

WRHHEFIHEA R E LTO A F U 7 SifEDRIK

MRZHE - B EE - L

KB ILRMAB 2 7 —  583-0862 KFRAFFREFTRE 442

e E

TIEBA S h, FIPTOREEENIEAEU N -1 21F
HoAF 207 miEs L UTERME EF 2207, Lo
X ARG A B L, FESE WH N7 0Bk
ELToORMEEBIT L.

FEEBRETE BH -7 v A, L ECh
ISP AR L e AL oSk T 3ERMBER L. 2 OBE,
WP I LSS VLTHOEFRE D, Ry
AERXRAT U F 2 0DOFLEICLBZBI &ML L
L, £B0MHRBERIERICL - TR Y, HEBIH~RT
‘King’ &#f & ‘Conadrid’ G T8 D - 7o, 72, B 335¥
(AR SDOFRAERELRTHERR) b King’ BB TR/ -
o, BRBEROB I IEH L oABTICIIMEREL, B
CFEHIT O PHIOBRZHOREE L SN EEZ S hi.

WA RA: XS RBRES RS T 1EMER

U, 2FEEIC BH F—7 0 2 280 TEE3EREE L.
ZORERIISRB L ITRT D, HiC Zidi B8, KT ‘Biter
Abiod’ BB O LB NIEEM L D EL T 2. ‘King DB b
PRENY, HAMIOEBOEBTRENT, HOLER
D% - Ttz ‘Conadrid’ B O 4B BN D - 72,
URABRTEBTOEN T ‘King’ LEERBR TETOBN -
‘Zidi’ 5 £ UF ‘Biter Abiod’ IZHEN S BEHF—T7 4V HE KR
BT 6 AFrOBERESG T 3EMBER L. 20KE, Mh
bEBE L VEFNEN, RS, ‘Zidi’ BT O OHERE T
LBBEDET VU 1. Fi, 3EABORBIC BT,
BAY Brix PRR AN LOREHE I RIITHEITD SN
1S -7z,

UEDS, OeHTOLEENHEMECXIRIFELS
AKEUT Zidi’ 2BFE L1,

NII-Electronic Library Service





