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Introduction

During the periods from October to November in 1984, from August to November in 1985,
and from May to August in 1988, the writer travelled through 8 countries of Africa, Le.,
Madagascar, Tanzania, Kenya, Nigeria, Ivory Coast, Liberia, Senegal and Gambia, for the
project entitled “Studies on the Distribution and Ecotypic Differentiation of Wild and Culti-
vated Rice Species in Africa”, supported by a Grant from the Ministry of Education, Science
and Culture of the Japanese Government. Making use of these opportunities, the cultivated
rices distributed and under cultivation in African countries were studied, following the previ-
ous studies on differentiation of rice in the world"*".

In the present paper, the materials collected in the first trip (1984) and the second trip
(1985) were briefly reported, but the materials collected in the third trip (1988) were omitted,
in which 105 strains of O. sativa and 1 of O. glaberrima were collected™'.

Portéres (1956) postulated the origin and diversity of Oryza glaberrima"'. Recently, in-
digenous rice-collections in African countries were done by several scientists''™, and consid-
erations on the distribution of cultivated rice*"’ and the cultivation status” in Africa were
made by the present author. It was said that O. glaberrima showed recently decreasing in
cultivated area. The decrement had been done centering around strains of small grains, and
selection pressure for large grains was strongly made in Africe, surpassing that in Asia’.

Based on the present materials, abstracts of geographical distribution and grain type of
both the species in Africa were already reported in the previous papers' 'V, In the following
paper, summarized data of these were reported'”. The present paper was located as the final
one in these studies.

Materials and Methods

Geographical situation and Accession Nos. of the collected materials were illustrated in
Fig. | of the previous paper®. The strains collected in Gambia were included in the group of
Senegal.

During the first (1984) and the second (1985) tours, 120 strains of O. sativa L. and 81
strains of O. glaberrima Steup. were collected, and they were used for morphological investi-
gations of unhusked grains® '*. In these papers, however, grains of 20 strains of the whole were
wholly immatured and inadequate to be used for measurement. i.e, 15 of O. sativa (8 strains
of Madagascar, Collection Nos.20, 25, 29, 30, 48, 57, 58 and 59; 5 of Kenya, Nos.66, 67, 68, 69 and
80: 1 of Ivory Coast, No.1; | of Senegal, No.201), and 5 of O. glaberrima (1 of Nigeria, No.113;
3 of Ivory Coast, Nos.2, 3 and 4; | of Senegal, No.157). By propagation, 13 strains of them had
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revived, e, 5 of O. sativa (2 of Madagascar, Nos.20 and 58; 1 of Kenya, No.66; | of Ivory
Coast, No.1; 1 of Senegal, No.201), and 3 of O. glaberrima (3 of Ivory Coast, Nos.2, 3 and 4).
During the propagation, 5 strains showed intra-strains segregations, i.e., Nos.32-3, 34-4, 44-3,
47-3 and 47-4 (Madagascar). So, 13 strains in the total were used here. Six characters of the
unhusked grains were shown in Table |. The results obtained here were supplemented and sup-
plied in the respective Tables of the previous papers' 2. So, 120 strains of O. sativa and 8] of
O. glaberrima were used for the present analysis.

Table I. Six morphological characters of unhusked grains measured in 13 strains, which were
not reported in the previous papers and remained for measurement. Accession No.1001
=== 0. sativa in Ivory Coast, Nos.1002, 1003, 1004 — O. glaberrima in Ivory Coast,
Nos.1020-1058 ==~ O. sativa in Madagascar, No.1066 --- O. sativa in Kenya, No.1201 - O.
sativa in Senegal

Collection Accession  Length Width Thickness W L/T W/T
No. No. (mm) (mm) (mm)
[ 1001 9.81£0.49  2.73+0.09 1.87+0.04 3.60+£024 5244024  1.46+0.06
1002 8.9540.23  3.25+0.11  1.84=£0.08 2.75+0.11 4874021 1.7720.10
3 1003 8.63£0.30  3.22+0.13  1.97+0.05 2.68+£0.10 4394018 1.64+0.07
LA 1 S 911£0.22 333010 2014007  274£0.11  4.53+017  1.66%0.07
o0 1020 8154028  3.06%0.16 191006 2674012 4274016 160007
32-3 1032-3  10.38£0.23  2.46+0.09 2.00£0.03 4224018 5094015 1.2340.05
34-4 1034-4  10.45£0.28  2.4940.09  2.02+0.04 4214020 5.18+0.16 1234005
44-3 1044-3 924019 3274012  2.14+0.06 283+0.13 4324013  1.5340.08
47-3 1047-3  9.29+0.33  3.14£0.08 2.04£0.09 296+0.10 4554020 1.54=0.08
474 1047-4  9.54+030 310010  2.10+0.08 3.08+0.12 4564022 1.48-0.08
L B | 872+£0.29  2.90+009 1.86+0.06 3.01£0.11 4.68+0.15 1.56+0.07
bo 1066 0410207 2802009 1914005 331004 4182001 1424005
201 1200 10.76+0.21  287+0.09 2074006 376014 5204014 1.39£0.07

Thirty grains were used for the measurement of each strain. Measurements were done in
length, width and thickness of grains and done at the most eminent section of the respective
characters. Calculations were done for the ratios of length to width, of length to thickness,
and of width to thickness. The whole data referring to the six characters were illustrated by
the average value in the whole strains. The tripartite classification was developed for O,
sativa, but it was adopted here for O. glaberrima in considerations of the fact that the mean-
ings of the trial was made on to this species for the first time.

For summing-up the data, the results mentioned above were used, in accordance with the
respective country-groups. The results were given in Table 2 (O. sativa) and in Table 4 (O.
glaberrima). The results obtained in accordance with the tripartite classification were given
in Table 3 (O. sativa) and in Table 5 (O. glaberrima).

In the present paper, the following abbreviations were used, i.e., L (length), W (width), T
(thickness), L/W (ratio of length to width), L/T (ratio of length to thickness), W/T (ratio
of width to thickness), MD (Madagascar), KE (Kenya), NI (Nigeria), IV (Ivory Coast), LI
(Liberia), SE (Senegal), GA (Gambia).
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Results and Discussion

1. O. sativa L. (120 strains)

(1) In the lengths for the strain level, the longest (12.40 mm) was obtained in Accession
No.1036 (Collection No.36 in 1985), followed by No.1038 (11.71 mm) and No.1083 (10.84 mm).
It was noticeable that No.1036 showed quite a long length. The shortest (6.30 mm) was noted
in No.1182, followed by No.1033 (7.22 mm) and No.1034-2 (7.32 mm). It was also noticeable
that value of No.1182 was very small. In the country level, (upper column of Table 2), the
longest (9.81 mm) was obtained in IV, followed by KE (9.70 mm). The shortest (8.45 mm) was
noted in SE, followed by NI (9.11 mm). It was noted that the value of SE was peculiarly small.
Average and its standard deviations through the whole strains (=120) were found to be 9.30
+0.94.

In the standard deviations of each strain, i.e., those showing intra-population’s varia-
tions, the largest (0.65) was obtained in No.38, followed by Nos.1005 and 1065 (0.50). The
smallest (0.13) was noted in No.1044, followed by No.1141 (0.16), and Nos.1101, 1111 and 1173
(0.17). In the country level, the largest (1.28) was obtained in SE, followed by MD (1.04). The
smallest (0.48) was noted in NI, followed by LI (0.58). (IV was omitted in this category, be-
cause IV had only one strain).

Standard deviations illustrated by average values of the respective countries were shown
in the lower column of Table 2. The largest (0.49) was obtained in IV, followed by KE (0.32).
The smallest (0.24) was noted in SE, followed by LI (0.27). Average and its standard devia-
tions in the whole strains were found to be 0.29 £0.08.

Table 2. Six morphological characters of unhusked grains collected in the six countries of Africa
in 1984 and 1985, illustrated by average values of the respective countries in case of O.
sativa. Upper column; practical values, lower column; standard deviations

No. of Length Width Thickness

Country strains (mm) (mm) (mm) L/w L/T w/T
Madagascar 47 9032+1.04 3.03+032 2.06+0.11 3.11+0.56 4.54+0.50 1.47+0.14
Kenya 28 9.704+0.69 3.03+0.35 2.08+0.13 3.26+048 4.70£0.43 1.46=+0.13
Nigeria 20 9.114£0.48 3324034  2.17+0.14 2.78+0.39 4.23+0.40 1.53+0.09
Ivory Coast 1 9814000 2.73+0.00 1.87+0.00 3.60£0.00 5.24+0.00 1.46+0.00
Liberia 11 90314058 3.43+0.14 2.28+0.11 2724012 4.08+0.12 1.51£0.05
Senegal 13 8.45+128 2.96+039 208016 2.99+0.66 4.17+0.62 142+0.11
7Madagascar 47 0314£0.09 0.10+0.03 0.06+0.02 0.14%0.06 0.19£0.06  0.07x0.04
Kenya 28 0324008 0.10+0.04 0.07+0.02 0.13+0.03 0.18+0.05 0.06=%0.02
Nigeria 20 0264007 0.09£0.02 0.07+0.02 0.11+0.05 0.16%£0.04 0.07%0.01
Ivory Coast | 049 - 0.09 - 0.04 - 0.24 - 0.24 - 0.06
Liberia 11 027+0.05 0.08+0.01 0.06+0.02 0.10£0.02 0.14£0.04 0.06+0.01
Senegal 13 02440.04 0.10+0.02 0.07+0.02 0.13+£0.04 0.16+0.07 0.07£0.02

(2) In the widths for the strain level, the widest (3.89 mm) was obtained in No.1051, fol-
lowed by No.1070 (3.88 mm) and No.1106 (3.77 mm). The narrowest (2.21 mm) was noted in
No.1160, followed by No.1182 (2.44 mm) and No.1032-3 (2.46 mm). In the country level, the
widest (3.43 mm) was obtained in LI, followed by NI (3.32 mm). The narrowest (2.73 mm) was
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noted in IV, followed by SE (2.96 mm). Average and its standard deviations through the whole
strains were found to be 3.09+0.37.

In the standard deviations of each strain, the largest (0.18) was obtained in No.1070,
followed by Nos.1052 and 1078 (0.17). The smallest (0.05) was noted in Nos.1008, 1061 and
1081. In the country level, the largest (0.39) was obtained in SE, which was the same as in case
of the length, followed by KE (0.35). The smallest (0.14) was noted in LI, followed by MD
(0.32).

In the standard deviations of each country, the difference between the largest (0.10) and
the smallest (0.08) was fixed to be very small (0.02). Average and its standard deviations in
the whole strains were found to be 0.1040.03.

(3) In the thicknesses for the strain level, the thickest (2.48 mm) was obtained in No.1 106,
followed by No.1070 (2.45 mm) and No.1110 (2.41 mm), in which the former was the same as
in case of the width. The thinnest (1.73 mm) was noted in No.1182, which was the same &s in
case of the length, followed by No.1078 (1.75 mm) and No.1160 (1.83 mm). In the country level,
the thickest (2.28 mm) was obtained in LI, followed by NI (2.17 mm). These orders of coun-
tries (LI > NI) were found to be the same as in case of the width. The thinnest (1.87mm) was
noted in IV, which was the same as in case of the width and was noted to be quite a small
value, followed by MD (2.06 mm). Average and its standard deviations through the whole
strains were found to be 2.10+0.15.

In the standard deviations of each strain, the largest (0.13) was obtained in No.1183,
followed by No.1005 (0.12), and Nos.1070 and 1078 (0.11), in which No.1005, and Nos.1070 and
1078 were the same as in cases of the length and the width, respectively. The smallest (0.03)
was noted in Nos.1032-3 and 1035, followed by 14 strains (0.04). In the country level, the larg-
est (0.16) was obtained in SE, which was the same as in cases of the length and the width,
followed by NI (0.14). The smallest (0.11) was noted in MD and LL

In the standard deviations of each country, the difference between the largest (0.07) and
the smallest (0.04) was fixed to be very small (0.03). Average and its standard deviations in
the whole strains were found to be 0.07+0.02.

(4) In the ratios of length to width (L/W) for the strain level, the largest (4.22) was
obtained in No.1032-3, followed by No.1034-4 (4.21), and Nos.1031-2 and 1190 (4.09) The
smallest (2.02) was noted in No.1033, followed by Nos.1049 and 1051 (2.12). In the country
level, the largest (3.60) was obtained in IV, which was the same as in case of the length and
was noted to be of quite a large value, followed by KE (3.26). These orders of countries (IV >
KE) were found to be the same as in case of the length. The smallest (2.72) was noted in LI,
followed by NI (2.78), which was the same as in case of the length. Average and its standard
deviations through the whole strains were found to be 3.05+0.54.

In the standard deviations of each strain, the largest (0.28) was obtained in No.1005,
followed by Nos.1001 and 1040 (0.24). The smallest (0.06) was noted in Nos.1097 and 1138,
followed by Nos.1093, 1173 and 1200 (0.07), in which No.1173 was the same as in case of the
length. In the country level, the largest (0.66) was obtained in SE, which was the same as in
cases of the length, width and thickness, followed by MD (0.56). The orders of countries (SE
> MD) were found to be the same as in case of the length. The smallest (0.12) was noted in
LI, which was the same as in cases of the width and thickness, followed by NI (0.39). These
combinations of countries (NI and LI) were found to be the same as in case of the length.

In the standard deviations of each country, the difference between the largest (0.24) and
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the smallest (0.10) was fixed to be very small (0.14). Average and its standard deviations in
the whole strains were found to be 0.13£0.15.

(5) In the ratios of length to thickness (L/T) for the strain level, the largest (5.61) was
obtained in No.1036, which was the same as in case of the length, followed by No.1073 (5.38)
and No.1083 (5.31), in which the latter was also the same as in case of the length. The smallest
(3.25) was noted in No.1033, which was the same as in case of the L/W, followed by No.1070
(3.44) and No.1049 (3.45), in which the latter was also the same as in case of the L/W. In the
country level, the largest (5.24) was obtained in IV, which was the same as in cases of the
length and L/W, followed by KE (4.70). These orders of countries (IV > KE) were found to be
the same as in cases of the length and L/W. The smallest (4.08) was noted in LI, which was the
same as in case of the L/W, followed by SE (4.17), which was the same as in case of the width.
Average and its standard deviations through the whole strains were found to be 4.45+0.51.

In the standard deviations of each strain, the largest (0.39) was obtained in No.1078,
followed by Nos.1028 and 1041 (0.37). The smallest (0.08) was noted in No.1190, followed by
No.1135 (0.09), and Nos.1092, 1102, 1139 and 1173 (0.10), in which No.1092 was the same as in
case of the L/W. In the country level, the largest (0.62) was obtained in SE, which was the
same as in cases of the length, width, thickness and L/W, followed by MD (0.50). These orders
of countries (SE > MD) were found to be the same as in cases of the length and L/W. The
smallest (0.12) was noted in LI, which was the same as in cases of the width, thickness and L
/W, followed by NI (0.40). These orders of countries (LI < NI) were found to be the same as
in case of the L/W. Moreover, these combinations of countries (NI and LI) were found to be
the same as in case of the length.

In the standard deviations of each country, the difference between the largest (0.24) and
the smallest (0.14) was fixed to be very small (0.10). Average and its standard deviations in
the whole strains were found to be 0.1640.06.

(6) In the ratios of width to thickness (W/T) for the strain level, the largest (1.86) was
obtained in No.1051, which was the same as in case of the width, followed by No.1050 (1.75)
and No.1092 (1.73). The smallest (1.21) was noted in No.1160, which was the same as in case
of the width, followed by Nos.1032-3 and 1034-4 (1.23). In the country level, the largest (1.53)
was obtained in NI, followed by LI (1.51). These combinations of countries (NI and LI) were
found to be the same as in cases of the width and thickness. The smallest (1.42) was noted in
SE, which was the same as in case of the length, followed by KE and IV (1.46). These combi-
nations of countries (IV and SE) were found to be the same as in case of the width. Average
and its standard deviations through the whole strains were found to be 1.47£0.12.

In the standard deviations of each strain, the largest (0.31) was obtained in No.1028,
which was noted to be of quite a large value, followed by Nos.1040 and 1077 (0.11), in which
the former was the same as in case of the L/W. The smallest (0.02) was noted in No.1081,
which was the same as in case of the width, followed by No.1065 (0.03) and 10 strains (0.04).
In the country level, the largest (0.14) was obtained in MD, followed by SE (0.11). These com-
binations of countries (MD and SE) were found to be the same as in cases of the length, L/W
and L/T. The smallest (0.05) was noted in LI, which was the same as in cases of the width,
thickness, L/W and L/T, followed by NI (0.09). These orders of countries (LI < NI) were
found to be the same as in cases of the L/W and L/T. Moreover, these combinations of coun-
tries (NI and LI) were found to be the same as in case of the length.

In the standard deviations of each country, the difference between the largest (0.07) and
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the smallest (0.06) was fixed to be very small (0.01). Average and its standard deviations in
the whole strains were found to be 0.07 £0.03.

(7) In general, strains of IV and KE, and SE were fixed to be of longer and shorter grain
types, respectively. Strains of LI and NI, and of IV were fixed to be of wider and narrower
grain types, respectively. Strains of LI and IV were fixed to be of thicker and thinner grain
types, respectively.

Table 3. Six morphological characters of unhusked grains belonging to the respective grain
types of six countries of Africa, in accordance with tripartite classification in case of O.
sativa. Upper column; practical values, lower column: standard deviations

Grain No.of Length Width  Thickness

Country type strains (mm) (mm) (mm) LW L/T W/T
A I 7224000 3.58+0.00 2.22+0.00 2.0240.00 3254000 1.61+0.00
Madagascar B 20 9.70£0.99 3254024  2.12+0.11 3.02+0.46 4.60+046 1.54=+0.12
e G260 9012094 284025 2.0140.08 3264058 4.55+0.47  1.42£0.12
Kenva B 19 977+077 3194032 2124012 3124051 4634049 151401
G 9 9564044 27040011 1.9840.09  3.56£020 484+0.18 137007
N B 14 9034049 3504023 2234013 2644033 4.08+037 1554008
Seea C_ 6 9092045 2894010 203+005 3.13:£028 457+020 147010
vory Coast  C " I 981£000 2132000 187000 360000 5242000 146000
leem B 9 9564021 3474011 2324007 2762007 4134009 1504005
o C 2 BISE0I4 3254006 2104001 2504009 389008 1524000
A I 630000 2.44+0.00 1.73+0.00 2594000 3.65+0.00 1.41=0.00
Senegal B 4 972+1.00 3104030 2174009 3.2040.60 4514065 1.43+0.09
C 8 8392094 2964046 2.08+0.13 2934069 4.07+£056 142012
A 022 - 012 - 007 - 010 - 014 - 0071 -
Madagascar B 200 0320011 0114003 0.07+0.02 0.15+0.08 0.21%+0.07 0.09-006
I €26 0.30£0.07 010002 0064001 014005 0.1740.03 0.06:£0.01
Kenya B 19 0324008 0.10£0.03 0.07+0.02 0.1240.03 0.1740.03 0.06+000
G 9 0322007 0.092004 0064002 014003 0.1840.08  0.05+0.01
Nigeria B 14 027+0.08 0104002 0.06+0.03 0114005 0.16+0.04 0074001
,,,,,,,,,,,,,,,, €6 0242003 0.08+0.02 0.0640.01 0124002 0.15+0.03 0062002
Ivory Coast  C_ 1 049 - 009 - 004 - 024 - 024 - 006
L iberia B 9 0.2840.04 0.07+001 0.06+0.02 0.10£0.02 0144004 0.06+00]
,,,,,,,,,,,,,,,,,,,,,,, C 2 020£004 0.10£0.01 0054001 0.08%0.00 0.1240.02 0.06%0.02
A L0299 - 009 - 009 - 011 - 021 - o008 -
Senegal B 4 0.2240.03 0104002 0.06+0.00 0124003 0.14+0.04 0.05%0.02
C B 0254004 0.10£002 0.07:£0.03 0.13+0.05 0.1720.08 0.07+0.02

(8) Tripartite classification:

Based on the data obtained concerning the grain-length (L) and grain-width (W) of
unhusked grains, the whole strains of O. sativa were classified into three grain types, e, A
(short) type, B (large) type and C (slender) type, according to the tripartite classification.
Two strains of them belonged to the A type (1.7% of the whole strains= 120), 66 strains to
the B type (55.0%) and 52 strains to the C type (43.3%), respectively (Table 3). Two strains
of A type were found in No.1033, variety name as Japone, collected in Ambolajanakomby,
Madagascar, and in No.1182, variety name as Mano nding wouling, collected in Biaro, Kolda,
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Senegal. Average values and their standard deviations of six characters found in the respec-
tive types and in the respective countries were shown in the upper column of Table 3.

Average values and their standard deviations of the length in the whole strains were
found to be 6.76 mm=+0.46 (A type, 2 strains), 9.55 mm£0.82 (B type, 66 strains) and 9.07
mm+0.89 (C type, 52 strains), respectively. Average values and their standard deviations of
the width in the whole strains were found to be 3.0l mm=0.57 (A type), 3.30 mm £0.29 (B
type) and 2.84 mm=+0.27 (C type), respectively. Average values and their standard deviations
of the thickness in the whole strains were found to be 1.98 mm=0.25 (A type), 2.17 mm=*
0.13 (B type) and 2.02 mm=0.10 (C type), respectively.

Average values and their standard deviations of L/W in the whole strains were found to
be 2.3140.29 (A type), 2.94+0.47 (B type) and 3.2240.56 (C type), respectively. Average val-
ues and their standard deviations of L/T in the whole strains were found to be 3.45%0.20 (A
type), 4.43+0.50 (B type) and 4.51£0.50 (C type), respectively. Average values and their
standard deviations of W/T in the whole strains were found to be 1.51 £0.10 (A type), 1.52
+0.11 (B type) and 1.42£0.11 (C type), respectively.

In B type, strains of KE and NI were fixed to be of longer and shorter types, respectively.
On the contrary, in C type, strains of IV and LI were fixed to be of longer and shorter types,
respectively. It was noted that the range was peculiarly large. In B type, strains of NI and LI,
and SE were fixed to be of wider and narrower types, respectively. In C type, strains of LI, and
IV and KE were fixed to be of wider and narrower types, respectively.

In B type, LI, and KE and MD were fixed to be of thicker and thinner types, respectively.
In C type, LI and IV were fixed to be of thicker and thinner types, respectively.

Standard deviations illustrated by the average values of the respective countries and of
the respective grain types were shown in the lower column of Table 3. It was noticed that the
values were fixed to be relatively small excepting in the case of length.

2. O. glaberrima Steup. (81 strains)
(1) In the lengths for the strain level, the longest (9.84 mm) was obtained in Accession
No.1114 (Collection No.114 in 1985), followed by Nos.1105 and 1129 (9.77 mm). The shortest

(7.47 mm) was noted in No.1194, followed by No.1177 (7.64 mm) and No.l198 (7.75mm). In
the country level (upper colomn of Table 4), the longest (9.29 mm) was obtained in NI. It was

Table 4. Six morphological characters of unhusked grains collected in the four countries of Af-
rica in 1984 and 1985, illustrated by average values of the respective countries in case of
0. glaberrima. Upper column; practical values, lower column; standard deviations

No. of Length Width Thickness

Country strains (mm) (mm) (mm) L/wW L/T W/T
Nigeria 25 90204+0.33 3504016 2124008 2.67+0.15 4.40%0.32 1.66+0.08
Liberia 12 876+0.47 3.05%0.19 1.92+0.14 2.88+0.23 4.60£0.41 1.60£0.06
Ivory Coast 3 8.90+0.20 3.27+0.05 1944007 2.72+£0.03 4.60%+0.20 1.69+0.00
Senegal 41 8.45+0.41 3304025 2.03+0.08 2.57+0.15 4.18+023 1.63+£0.05
Nigeria 25 0244005 0.11%0.03 0.07+0.02 0.10+0.03 0.14£0.04 0.08£0.02
Liberia 12 0.20-£0.06 0.0840.02 0.06+0.01 0.09+0.03 0.15%£0.05 0.06+0.02
Ivory Coast 3 02240.04 0.11%0.01 0.07+0.01 0.11+£0.00 0.1940.02 0.08+0.01

Senegal 41 0.194+0.05 0.09:£0.02 0.06+0.01 0.09+£0.03 0.15+0.04 0.07£0.02
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noted that the value was particularly large. The smallest (8.45 mm) was noted in SE. Average
and its standard deviations through the whole strains (=81) were found to be 8.77+053.

In the standard deviations of each strain, i.e., in those showing intra-population’s varia-
tions, the largest (0.39) was obtained in No.1015, followed by No.1179 (0.37) and No.1129
(0.33). The smallest (0.09) was noted in No.1155, followed by No.l1133 (0.10) and No.l144
(0.12). In the country level, the largest (0.47) was obtained in LI The smallest (0.20) was
noted in IV,

Standard deviations illustrated by average values of the respective countries were shown
in the lower column of Table 4. The largest (0.24) was obtained in NI The smallest (0.19) was
noted in SE. Average and its standard deviations in the whole strains were found to be 0.21
+0.06.

(2) In the widths for the strain level, the widest (3.83 mm) was obtained in No.1 105, fol-
lowed by No.1158 (3.75 mm) and No.1094 (3.73 mm). The narrowest (2.70 mm) was noted in
No.1129-2, followed by No.1145 (2.78 mm) and No.1129 (2.87 mm). In the country level, the
widest (3.50 mm) was obtained in NI, which was the same as in case of the length. The narrow-
est (3.05 mm) was noted in LI. Average and its standard deviations through the whole strains
were found to be 3.32+0.22.

In the standard deviations of each strain, the largest (0.16) was obtained in No.1014,
followed by Nos.1015, 1016 and 1112 (0.15). The smallest (0.06) was noted in 7 strains, Le.,
Nos.1096, 1098, 1133, 1137, 1146, 1153 and 1105. In the country level, the largest (0.25) was
obtained in SE. The smallest (0.05) was noted in IV, which was the same as in case of the
length.

In the standard deviations of each country, the difference between the largest (0.11) and
the smallest (0.08) was fixed to be very small (0.03). Average and its standard deviations in
the whole strains were found to be 0.10+0.02.

(3) In the thicknesses for the strain level, the thickest (2.26 mm ) was obtained in No.11035,
which was the same as in case of width, followed by No.1098 (2.24 mm) and No.1015 (2.22
mm). The thinnest (1.60 mm) was noted in No.1129-2, which was also the same as in case of
the width, followed by No.1145 (1.72mm) and No.1129 (1.75 mm). These orders of strains
(1129-2 < 1145 < 1129) were found to be the same as in case of the width. In the country level,
the thickest (2.12 mm) was obtained in NI, which was the same as in cases of the length and
width. The thinnest (1.92 mm) was noted in LI, which was also the same as 1n case of the
width. Average and its standard deviations through the whole strains were found to be 2.04
+0.12.

In the standard deviations of each strain, the largest (0.13) was obtained in No.1015,
which was the same as in case of the length, followed by Nos.1117, 1129-2, 1170 and 1199
(0.09). The smallest (0.04) was noted in Nos.1010, 1123, 1137, 1150, 1164 and 1175. In the coun-
try level, the largest (0.14) was obtained in LI, which was the same as in case of the length.
The smallest (0.07) was noted in IV, which was the same as in cases of the length and width.

In the standard deviations of each country, the difference between the largest (0.07) and
the smallest (0.06) was fixed to be very small (0.01). Average and its standard deviations in
the whole strains were fixed to be 0.06+0.01.

(4) In the ratios of length to width (L/W) for the strain level, the largest (3.40) was
obtained in No.1129, followed by No.1189 (3.19) and No.1016 (3.09). It was noticed that the
value was peculiarly large in No.1129. The smallest (2.27) was noted in No.1158, followed by
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No.1171 (2.39), and Nos.1159 and 1177 (2.41), in which the last one was the same as in case of
the length. In the country level, the largest (2.88) was obtained in LI The smallest (2.57) was
noted in SE, which was the same as in case of the length. Average and its standard deviations
through the whole strains were found to be 2.650.20.

In the standard deviations of each strain, the largest (0.16) was obtained in Nos.1014,
1015 and 1114, in which the first and the second ones were the same as in cases of the width
and the thickness, respectively. The smallest (0.06) was noted in Nos.1094, 1198, 1133, 1142,
1153 and 1195. These combinations of strains (Nos.1198, 1133 ard 1153) were found to be the
same as in case of the width. In the country level, the largest (0.23) was obtained in LI, which
was the same as in the cases of the length and thickness. The smallest (0.03) was noted in IV,
which was the same as in the cases of the length, width and thickness.

In the standard deviations of each country, the difference between the largest (0.1 1) and
the smallest (0.09) was fixed to be very small (0.02). Average and its standard deviations in
the whole strains were found to be 0.09£0.03.

(5) In the ratios of length to thickness (L/T) for the strain level, the largest (5.59) was
obtained in No.1129, which was the same as in case of the L/W, followed by No.1129-2 (5.02),
and Nos.1016 and 1145 (4.95), in which the middle one was the same as in case of the L/W. It
was noticed that the value was particularly large in No.1129, which was also the same in case
of the L/W. The smallest (3.82) was noted in No.1177, followed by No.1198 (3.83) and No.1158
(3.89). In the country level, the largest (4.60) was obtained in LI and IV, in which the former
one was the same as in case of the L/W. The smallest (4.18) was noted in SE, which was the
same as in cases of the length and L/W. Average and its standard deviations through the
whole strains were found to be 4.32+0.30.

In the standard deviations of each strain, the largest (0.29) was obtained in No.l179,
followed by No.1015 (0.28) and No.1129-2 (0.26). The smallest (0.08) was noted in No.1094,
which was the same as in case of the L/W, followed by Nos.1013, 1123, 1148, 1150 and 1196
(0.09). In the country level, the largest (0.41) was obtained in LI, which was the same as in
cases of the length, thickness and L/W. The smallest (0.20) was noted in IV, which was the
same as in cases of the length, width, thickness and L/W. It was noticed that the values of IV
were always the smallest in the respective five characters.

In the standard deviations of each country, the difference between the largest (0.19) and
the smallest (0.14) was fixed to be very small (0.05). Average and its standard deviations in
the whole strains were found to be 0.15%0.05.

(6) In the ratios of width to thickness (W/T) for the strain level, the largest (1.77) was
obtained in No.1002, followed by Nos.1117 and 1151 (1.74). The smallest (1.50) was noted in
Nos.1015 and 1189, followed by No.1126 (1.54). In the country level, the largest (1.69) was
obtained in IV, which was the same as in case of the L/T. The smallest (1.60) was noted in LI
which was the same as in cases of the width and thickness. Average and its standard devia-
tions through the whole strains were found to be 1.64£0.06.

In the standard deviations of each strain, the largest (0.12) was obtained in Nos.1014 and
1015, in which the former and the latter ones were the same as in the cases of the width and
L/W, and the length, thickness and L/W, respectively, followed by Nos.1112, 1117 and 1151
(0.11), in which the former and the middle ones were the same as in cases of the width and the
thickness, respectively. The smallest (0.04) was noted in Nos.1137, 1175 and 1196, in which the
first and the second ones were the same as in cases of the width and thickness, respectively. In
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the country level, the largest (0.08) was obtained in NI. The smallest (0.05) was noted in SE.

In the standard deviations of each country, the difference between the largest (0.08) and
the smallest (0.06) was fixed to be very small (0.02). Average and its standard deviations in
the whole strains were found to be 0.0710.03.

(7) In general, strains of NI and SE were fixed to be of longer and shorter grain types,
respectively. Strains of NI and LI were fixed to be of wider and narrower grain types, respec-
tively. Strains of NI, and IV and LI were fixed to be of thicker and thinner grain types, respec-
tively.

Table 5. Six morphological characters of unhusked grains belonging to the respective grain
types of four countries of Africa, in accordance with tripartite classification in case of
0. glaberrima. Upper column; practical values, lower column; standard deviations

Grain No.of Length Width  Thickness

Country type strains {(mm) (mm) {mm) L/w L/T w/T
Nigeria B 24 9324030 351015 2.13+0.07 267016 4404020 164007
G | 8.54=£000 3.23+0.00 1.92+000 265+000 4.46+000 1.69+0.00
Liberia B 4 8.91£0.32 3.24+0.11 2.01+0.05 276018 4.45+£0.26 1.62+0.04

C 8 8.68+0.51 295015 1.87x0.14 2.95+0.22 4.68+044 1.59+0.06

oy Coast I 9011000 333+000 201000 2744000 4.53+0.00 1.66+0.00
o« c 2 819£0.16 324%0.02 191£0.07 272+004 4.63+£024 171007
. B 22 8602018 340011 2.08+007 256011 4194021 1.64:£0.05
Senegal C 19 8254039 3234010 1.97+0.07 258019 4164026 162+0.05
Nigeria B 24 024+005 0.11£0.03 007+002 0.10+0.03 0.14+004 0.0740.02
... ¢ 1 02 - 013 - 007 - 012 - 021 - 009 -
L iberia B 4 0212005 0.08£000 0.06+0.01 008£0.02 0.15+005 0.060.00
,,,,,,,,,,,,,,,,,, c 8 019007 008x002 0.05+001 009£003 0.15+£0.06 0.06+0.02

lory Coast B I 022 - 010 - 007 - 01l - 017 - 007
C 2 0274004 0.12+£0.00 0.07£0.02 0.11£0.00 0.20£0.02 0.09+0.02

22 0.21x0.06 010002 0.06£0.00 009003 0.14£0.05 0.070.04
19 0.18+0.04 0094002 006001 009002 0.15£004 007002

(8) Tripartite classification:

Though the tripartite classification was developed for the classification of O. sativa, it
was temporarily used for O. glaberrima in the present paper.

Based on the data obtained concerning the grain-length (L) and grain-width (W) of
unhusked grains, the whole strains of O. glaberrima were classified into two grain types, Le.,
B (large) type and C (slender) type, according to the tripartite classification. Zero strain of
them belonged to A (short) type, 5! strains to the B type (63.0% of the whole strains=81)
and 30 strains to the Ctype {37.0% ), respectively (Table 5). Average values and their stand-
ard deviations of six characters found in the respective types and in the respective countries
were shown 1n the upper column of Table 5.

Averages and their standard deviations of length in the whole strains were found to be
9.00 mm=*0.41 (B type, 51 strains) and 8.38 mm=0.49 (C type, 30 strains), respectively. Aver-
ages and their standard deviations of width in the whole strains were found to be 3.44 mm
+0.15 (B type) and 3.13 mm=0.17 (C type), respectively. Averages and their standard devia-
tions of thickness in the whole strains were found to be 2.09 mm+0.08 (B type) and .94 mm
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+0.10 (C type), respectively.

Averages and their standard deviations of L/W in the whole strains were found to be
2.63+0.15 (B type) and 2.69+0.25 (C type), respectively. Averages and their standard devia-
tions of L/T in the whole strains were found to be 4.3140.23 (B type) and 4.34%0.39 (C type),
respectively. Averages and their standard deviations of W/T in the whole strains were found
to be 1.65+0.05 (B type) and 1.62+0.06 (C type), respectively.

In B type, strains of NI and SE were fixed to be of longer and shorter types, respectively.
In C type, strains of IV and SE were fixed to be of longer and shorter types, respectively. In B
type, strains of NI and LI were fixed to be of wider and narrower types, respectively. In C type,
strains of IV, NI and SE were found to be nearly of the same width and fixed to be of wider
type. Strains of LI were only found to be of narrower type.

In B type, strains of NI, and IV and LI were fixed to be of thicker and thinner types, respec-
tively. In C type, strains of SE and LI were fixed to be of thicker and thinner types, respec-
tively.

Standard deviations illustrated by the average values of the respective countries and of
the respective grain types were shown in the lower column of Table 5. It was noted that the
values were fixed to be relatively small excepting in the case of length.

Summary

The locality and species specificities of Oryza sativa L. (120 strains, te., 47 of Madagas-
car, 28 of Kenya, 20 of Nigeria, | of Ivory Coast, 11 of Liberia and 13 of Senegal) and of O.
glaberrima (81 strains, i.e., 25 of Nigeria, 12 of Liberia, 3 of Ivory Coast and 41 of Senegal)
collected in 1984 and 1985 in Africa were briefly reported in view of the unhusked grains.

In O. sativa, strains of IV (Ivory Coast) and KE (Kenya), and SE (Senegal) were fixed to
be of longer and shorter grain types, respectively. Strains of LI and NI (Nigeria), and of IV
were fixed to be of wider and narrower grain types, respectively. Strains of LI (Liberia) and
IV were fixed to be of thicker and thinner grain types, respectively.

In O. glaberrima, strains of NI and SE were fixed to be of longer and shorter grain types,
respectively. Strains of NI and LI were fixed to be of wider and narrower grain types, respec-
tively. It was noticed that the standard deviations of IV were always the smallest in the re-
spective five characters excepting the value of W/T.
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