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Introduction

During the period from December in 1978 to January in 1979, the writer was sent to India for
collection of the wild and cultivated rice under the project, designated “The Distribution of Wild
Rice and the Ecotypic Differentiation of Cultivated Rice in Burma and Assam”, supported by a
Grant from the Ministry of Education, Japan. In this opportunity, the cultivated rice distributed
not only in Assam but in West Bengal State was also collected and studied.

The generally accepted indigenous centre of rice is an area embracing South Asia, Southeast
Asia and China. Morinaga® stated that special gene-pattern of ecospecies “japonica” is probably
to be established around southeast Himalaya. East and northeast parts of India has been con-
sidered to be one of the differentiation centres of rice in accordance with many investigations.
However, accumulation of complete data endorsed by discussions on these aspects has been un-
fortunately far from being perfect. Sharma er al.” carried out some systematic collections of
current and primitive cultivars of rice in the northeast parts of India from the viewpoint of breeding
purposes. Shastry er al.®) made accurate investigations of such materials. In both of them, the
works were mainly done in view of breeding program. The present study was made to search the
varietal variations, taking these facts into consideration.

The author is most grateful to Dr. T. Watabe and Mr. K. Tanaka, who helped and gave their
kind advices to accomplish his task. The writer wishes to express his hearty thanks to Dr. K.
Ueki for his guidance.

Materials and Methods

Twenty one strains of Indian rice varieties collected in India were used in this experiment.
They are listed up in Table 1. In this table, collection No., collection date and place, and detailed
informations are mentioned. States included in this paper are Meghalaya, Assam and West Ben-
gal. The rice varieties distributed in the respective localities have different meanings in view of
morphological and physiological characters, and should be separately considered in view of their
respective phylogenetical status. Accordingly, they are divided into two groups in this paper, i.e.,
Group A — strains collected in Meghalaya State and Assam State. Group B — strains collected
in West Bengal State. V

Measurements were done for length, width and thickness of unhusked and husked grains.
Thirty grains were used for the measurements. The measurements were done at the largest portion
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Table 1. Locality and habitat of the cultivated rice, Oryza sativa L., collected in India

Col-

lzction Date Place Detailed locality, habitat, local name and remarks
No.
Cl1 Jan. 3 Shillong ICAR Experiment Research Station Upper Shillong Farm,

Meghalaya. 150 to 160 days growing period. For upper
and lower field cultivation. Local name “Khono Rolu”,
“US-17, “Upper Shillong-1". Called as cold tolerant.

Cc2 Jan. § Nowgong 30 km northeast from Nowgong, Assam. O. perennis
growing in near swamp.

C3 Jan. 6 Jorhat Bahana village, Assam. Shallow water paddy.

C4 Jan. 6 Jorhat Bahana village, a few km north from locality mentioned
above, Assam. Deep water paddy.

(O Jan. 6 Jorhat Same locality mentioned above. Local name *““Bor
Chokuwa”. Semi-glutionous?

C6 Jan. 6 Jorhat Neamati village, Assam. Local name “Red Amona”, “Bao
Rice”. Deep water paddy. Collected by bulk seeds.

CcC7 Jan. 6 Jorhat Neamati village, Assam. “White Amona”, *“Bao Rice”.
Deep water paddy. Collected by bulk seeds.

C38 Jan. 6 Jorhat Same locality and variety mentioned above. Collected
by panicle.

C9 Jan. 6 Jorhat 10 km west from Jorhat, Assam. Local name ‘“Sola Pona”,

“Sali Rice” (=photoperiodically sensitive).

.......................................................................................................................................

C10 Dec. 20 Bhadarkh 25 km south from Bhadarkh, Orissa. LLocal name ‘“Dan”’.
O. perennis growing near this paddy field.

Cl11 Dec. 30 Chinsurah Chinsurah Rice Research Station, W. B. Called as good

taste.

Ccl12 Dec. 30 Chinsurah Chinsurah Rice Research Station, W. B. Deep water
variety.

C13 Jan. 10 Calcutta 11 km south from Diamond Harbour, W. B.

Cl4 Jan. 10 Calcutta Same locality as above.

C15 Jan. 10 Calcutta Same locality as above.

Ccle6 Jan. 10 Calcutta 24 km south from Diamond Harbour, W. B. Local
name ‘“Patni”. Lowland aman.

C17 Jan. 10 Calcutta Same locality as above. Local name ‘“Charmar mani”.
Medium lowland aman.

C18 Jan. 11 Calcutta 17 km east from Baruipur, W. B. Local name ‘“Halikum
(Sari)”.

C19 Jan. 11 Calcutta 14 km south from Canning, W. B. Local name “Geri”.
Large grain.

C20 Jan. 11 Calcutta Same locality as above. Local name ‘“‘Parnai-26".

C2t Jan. 11 Kalimpong Sub-Divisional Agricultural Extension Office, Kalimpong,

W. B. Primitive upland variety. Local name “Kulu™.

of the respective character. Calculations were done for determining the ratios of length to width,
of length to thickness and of width to thickness. Correlation coefficients between the practical
values of unhusked and husked grains and linear regressions between them were calculated through
the whole characters measured by comparing them.

In the present paper, the following abbreviations were adopted; 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
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to thickness), c.c. (correlation coefficient), L.r. (linear regression) and s.d. (standard deviations).

Results

Part I. The respective characters

1. Length of unhusked grains

Group A: The results are given in Table 2. Lengths for the individual grain level ranged
from 9.85 mm (No. 9) to 7.00 mm (No. 7). In the strain level, the longest (9.10 mm) was obtained
in No. 9. The shortest (7.52 mm) was noted in No. 7. Average and its s.d. through the whole
strains were found to be 8.21+0.49. The s.d. of each strain, i.e., showing intra-population’s
variations, obtained were found to be 0.28+0.09.

Table 2. Some morphological characters of the unhusked grains

S
1 7.7540.30 3.43+0.20 2.364-0.12 2.27+0.19 3.2940.24 1.46+0.11
2 8.044+0.39 3.451£0.15 2.3740.10 2.3340.13 3.41+0.24 1.461+0.06
3 8.35-+0.14 2.904-0.08 1.624-0.06 2.88+0.06 5.18+0.13 1.81+0.08
4 8.574.0.31 2.63+0.09 1.95+0.07 3.2640.11 4.40+0.17 1.354+0.07
5 8.504:0.19 3.401+0.16 2.3240.10 2.51+0.14 3.67+0.20 1.47+0.03
6 8.30+0.31 2.97+0.14 2.0740.08 2.80+0.11 4.0240.22 1.4340.10
7 7.52+£0.40 3.0940.14 2.174-0.11 2.444-0.19 3.484:0.22 1.4340.11
8 7.7740.24 3.3640.18 2.194-0.09 2.314+0.12 3.55+0.18 1.544-0.12
9 9.10+0.28 2.8040.08 2.11+0.06 3.264:0.11 4.3140.11 1.32+0.04
10 9.37+0.48 3.00+0.15 2.15+0.09 3.134+0.21 4.374-0.27 1.40+0.11
11 8.044:0.20 2.194-0.05 1.914:0.10 3.67+0.10 4.2340.27 1.15+0.07
12 7.244-0.15 3.2540.14 2.28+£0.09 2.24+0.10 3.18+0.15 1.434-0.09
13 8.85-+:0.45 2.404-0.17 2.0240.13 3.70+0.24  4.4140.31 1.194-0.06
14 9.08+0.28 2.77+0.14 2.08+0.11 3.29£0.21 4.3740.18 1.34+0.10
15 8.654-0.19 2.0540.07 1.794-0.05 4.244-0.17 4.841+0.19 1.15+0.04
16 10.12+0.56 2.78+0.14 2.184.0.07 3.6440.26 4.65+0.25 1.284.0.07
17 9.234+0.42 2.43+0.26 2.03£0.11 3834034  4.564-0.21 1.2040.09
18 9.23+0.27 3.2340.13 2.334:0.11 2.83+0.19 3.9740.22 1.39+0.08
19 8.13+0.33 3.5640.15 2.56+0.16 2.29+0.12 3.1940.22 1.39:+0.08
20 10.2340.63 2.69+0.17 2.18+0.13 3.82+0.38 4.70+0.36 1.244+0.11

21 10.114-0.44 2.83+0.11 2.2240.08 3.58+0.19 4.5740.24 1.28+0.06

Group B: Lengths for the individual grain level ranged from 10.80 mm (Nos. 16, 20, 21) to
6.95 mm (No. 12). In the strain level, the longest (10.23 mm) was obtained in No. 20. The
shortest (7.24 mm) was noted in No. 12. It was noticeable that No. 12 showed very small value.
Average and its s.d. through the whole strains were found to be 9.02+0.91. S.d. of each strain
were found to be 0.37+0.15.

Whole: Average and its s.d. through the whole strains (=21) were found to be 8.68+0.85.
S.d. of each strain were found to be 0.33+0.13.
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2. Width of unhusked grains

Group A: Widths for the individual grain level ranged from 3.95 mm (No. 1) to 2.50 mm
(No. 4). In the strain level, the widest (3.45 mm) was obtained in No. 2. The narrowest (2.63
mm) was noted in No. 4. Average and its s.d. through the whole strains were found to be 3.22
+0.41. S.d. of each strain were found to be 0.13+0.05.

Group B: Widths for the individual grain level ranged from 3.80 mm (No. 19) to 1.90 mm
(No. 15). 1In the strain level, the widest (3.56 mm) was obtained in No. 19. The narrowest (2.05
mm) was noted in No. 15. It was noted that the value was peculiarly large in No. 19. Average
and its s.d. through the whole strains were found to be 2.77+£0.45. S.d. of each strain were found
to be 0.14+0.05.

Whole: Average and its s.d. through the whole strains were found to be 2.92+0.43. S.d. of
each strain were found to be 0.14+0.05.

3. Thickness of unhusked grains

Group A: Thicknesses for the individual grain level ranged from 2.55 mm (Nos. 1, 2) to 1.45
mm (No. 3). In the strain level, the thickest (2.37 mm) was obtained in No. 2. The thinnest
(1.62 mm) was noted in No. 3. It was noted that the value was peculiarly small in No. 3. Average
and its s.d. through the whole strains were found to be 2.13+£0.14. S.d. of each strain were found
to be 0.09+0.02.

Group B: Thicknesses for the individual grain level ranged from 2.90 mm (No. 19) to 1.55
mm (No. 11). In the strain level, the thickest (2.56 mm) was obtained in No. 19, which was the
same as the width and was peculiarly large value. The thinnest (1.79 mm) was noted in No. I5,
which was also the same as width. Average and its s.d. through the whole strains were found to
be 2.14+0.20. S.d. of each strain were found to be 0.1040.03.

Whole: Average and its s.d. through the whole strains were found to be 2.14+0.21. S.d. of
each strain were found to be 0.10+0.03.

4. L/W of unhusked grains

Group A: L/W for the individual grain level ranged from 3.48 (No. 9) to 1.91 (No. 1). In
the strain level, the largest (3.26) was obtained in Nos. 4 and 9. The smallest (2.27) was noted in
No. 1. It was noted that the values were peculiarly large in Nos. 4 and 9. Average and its s.d.
through the whole strains were found to be 2.674+0.39. S.d. of each strain were found to be 0.13
+0.04.

Group B: L/W for the individual grain level ranged from 4.61 (No. 15) to 2.07 (No. 12). In
the strain level, the largest (4.24) was obtained in No. 15. The smallest (2.24) was noted in No. 12.
1t was noted that the values were peculiarly large in No. 15 and small in Nos. 12 and 19, respectively.
Average and its s.d. through the whole strains were found to be 3.36+0.62. S.d. of each strain
were found to be 0.21+0.09.

Whole: Average and its s.d. through the whole strains were found to be 3.061+-0.63. S.d. of
each strain were found to be 0.18+0.08.

5. L/T of unhusked grains

Group A: LT for the grain level ranged from 5.52 (No. 3) to 2.80 (No. 1). In the strain
level, the largest (5.18) was obtained in No. 3. The smallest (3.29) was noted in No. 1, which was
the same as the L/W. It was noted that the value was peculiarly large in No. 3. Average and its
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s.d. through the whole strains were found to be 3.92+0.62. S.d. of each strain were found to be
0.19+0.05.

Group B: LJT for the grain level ranged from 5.38 (No. 20) to 2.76 (No. 19). In the strain
level, the largest (4.84) was obtained in No. 15, which was the same as the L/W. The smallest
(3.18) was noted in No. 12, which was also the same as the L/W. It was noted that the values were
peculiarly small in Nos. 12 and 19, which were the same as the L/W. Average and its s.d. through
the whole strains were found to be 4.25+0.53. S.d. of each strain were found to be 0.24+0.06.

Whole: Average and its s.d. through the whole strains were found to be 4.11£0.59. S.d. of
each strain were found to be 0.22+0.06.

6. W/T of unhusked grains

Group A: W]/T for the grain level ranged from 2.04 (No. 3) to 1.21 (No. 7). In the strain
level, the largest (1.81) was obtained in No. 3, which was the same as the L/T. The smallest (1.32)
was noted in No. 9. It was noted that the value was peculiarly large in No. 3, which was the same
as the L/T. Average and its s.d. through the whole strains were found to be 1.47+£0.14. S.d. of
each strain were found to be 0.08-+0.03.

Group B: W|T for the grain level ranged from 1.89 (No. 10) to 1.06 (No. 15). In the strain
level, the largsst (1.43) was obtained in No. 12. The smallest (1.15) was noted in Nos. 11 and 15.
Average and its s.d. through the whole strains were found to be 1.29+:0.10. S.d. of each strain were
found to be 0.08+0.02.

Whole: Average and its s.d. through the whole strains were found to be 1.37£0.15. S.d. of
each strain were found to be 0.08-+0.03.

7. Length of husked grains

Group A: The results are given in Table 3. Lengths for individual grain level ranged from
6.90 mm (No. 9) to 5.15 mm (Nos. 7, 8). In the strain level, the lcngest (6.49 mm) was obtained
in No. 9. The shortest (5.48 mm) was noted in No. 7. It was noted that the value was peculiarly
large in No. 9. Average and its s.d. through the whole strains were found to be 5.87+0.32. S.d.
of each strain were found to be 0.19+0.05.

Group B: Lengths for individual grain level ranged from 8.25 mm (No. 16) to 4.60 mm
(No. 12). In the strain level, the longest (7.36 mm) was obtained in No. 16. The shortest (4.89
mm) was noted in No. 12. It was noted that the value was peculiarly small in No. 12. Average
and its s.d. through the whole strains were found to be 6.28+0.70. S.d. of each strain were found
to be 0.28+0.14.

Whole: Average and its s.d. through the whole strains were found to be 6.100.60. S.d. of
each strain were found to be 0.24+0.12.

8. Width of husked grains

Group A: Widths for individual grain level ranged from 3.40 mm (No. 1) to 1.50 mm (No. 3).
In the strain level, the widest (2.98 mm) was obtained in No. 2. The narrowest (1.75 mm) was
noted in No. 3. It was noted that the value was peculiarly small in No. 3. Average and its s.d.
through the whole strains were found to be 2.57+0.39. S.d. of each strain were found to be 0.13
+0.04.

Group B: Widths for individual grain level ranged from 3.40 ram (No. 19) to 1.70 mm (Nos.
15, 17). In the strain level, the widest (2.90 mm) was obtained in No. 19. The narrowest (1.82
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Table 3.  Some morphological characters of the husked grains

Strain Length Width Thickness

No. (mm) (mm) (mm) L/w LT WIT
1 5.654-0.22 2.97--0.18 2.17-0.10 1.91-4-0.16 2.62+4-0.18 1.3740.09
2 5.744-0.27 2.98-0.12 2.10+0.10 1.93+0.10 2.7440.20 1.434+0.07
3 5.8340.11 1.754£0.11 1.08 +0.06 3.37+0.16 5.46-£0.29 1.62-+4.0.05
4 6.074.0.20 2.30--0.07 1.754+0.07 2.644+0.10 3.484-0.15 1.324:0.07
5 6.03:-0.15 2.88+0.14 2.10+0.11 2.1040.12 2.884-0.17 1.384-0.07
6 5.9840.18 2.474-0.14 1.87£0.08 243+ 0.11 3.194£0.16 1.32£0.10
7 5.4840.26 2.67+0.15 1.98--0.10 2.06--0.18 2.7840.17 1.354 0.09
8 5.52+0.17 2.684-0.16 1.98-+0.09 2.07-40.13 2.79+£0.15 1.364-0.12
9 6.49--0.19 2.394-0.08 1.8840.07 2.724-0.11 3.45-£0.11 1.27-4£0.06

10 6.694+0.39 2.514-0.13 1.9340.11 2.68+0.21 3.4840.22 1.314-0.13
11 5.664-0.16 1.9540.08 1.724-0.09 2.89+0.18 3.3140.23 1.144-0.08
12 4.894-0.13 2.8140.16 2.084-0.09 1.744-0.11 2.3540.12 1.3540.11
13 6.18-+0.32 2.044+0.16 1.8340.12 3.04+0.18 3.394:0.21 1.124-0.06
14 6.294-0.23 2.304+0.10 1.86+0.14 2.75+0.18 3.4240.26 1.25-+0.14
15 5.76 +0.08 1.8240.04 1.62£0.04 3.174-0.08 3.5640.10 1.1340.05
16 7.36-+-0.50 2.304-0.10 1.97 4-0.08 3.211.0.26 3.74--0.23 1.174-0.06
17 6.30+40.39 2.044-0.18 1.82--0.10 3.114-0.23 3.4740.15 1.1240.06
18 6.48+0.18 2.764-0.11 2.1240.11 2.36-£0.12 3.07-1:0.18 1.304-0.07
19 5.74--0.28 2.90-+0.19 2.264-0.13 1.99-4-0.15 2.54-4-0.17 1.2940.09
20 7.174-0.49 2.21-£0.14 1.96+0.12 3.26 £0.36 3.654+0.37 1.13-£0.08
|

21 6.884-0.22 2.41:+0.09 2.03+£0.08 2.8610.12 3.40-+0.13 .19+0.05

mm) was noted in No. 15. Average and its s.d. through the whole strains were found to be 2.34
+0.35. S.d. of each strain were found to be 0.12+0.05.

Whole: Average and its s.d. through the whole strains were found to be 2.44+0.38. S.d. of
each strain were found to be 0.1340.04.

9. Thickness of husked grains

Group A: Thicknesses for individual grain level ranged from 2.35 mm (No. 1) to 0.90 mm
(No. 3). In the strain level, the thickest (2.17 mm) was obtained in No. 1. The thinnest (1.08
mm) was noted in No. 3, which was the same as the width. It was noted that the value was peculiar-
ly small in No. 3. Average and its s.d. through the whole strains were found to be 1.88+0.33.
S.d. of each strain were found to be 0.094-0.02.

Group B: Thicknesses for individual grain level ranged from 2.40 mm (No. 19) to 1.30 mm
(No. 14). In the strain level, the thickest (2.26 mm) was obtained in No. 19, which was the same as
the width. The thinnest (1.62 mm) was noted in No. 15, which was also the same as the width.
Average and its s.d. through the whole strains were found to be 1.93+0.18. S.d. of each strain
were found to be 0.10+0.03.

Whole: Average and its s.d. through the whole strains were found to be 1.914+0.25. S.d. of
each strain were found to be 0.10+0.02.

10. L/W of husked grains
Group A: L/W for individual grain level ranged from 3.77 (No. 3) to 1.59 (No. 1). In the
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strain level, the largest (3.37) was obtained in No. 3. The smallest: (1.91) was noted in No. 1. 1t
was noted that the value was peculiarly large in No. 3. Average and its s.d. through the wnole
strains were found to be 2.36+0.48. S.d. of each strain were found to be 6.134+0.03.

Group B: L/W for individual grain level ranged from 3.79 (No. 16) to 1.60 (No. 12). In the
strain level, the largest (3.26) was obtained in No. 20. The smallest (1.74) was noted in No. 12.
It was noted that the value was peculiarly small in No. 12.  Average and its s.d. through the whole
strains were found to be 2.76+0.49. S.d. of each strain were found to be 0.18+0.08.

Whole: Average and its s.d. through the whole strains were found to be 2.59+0.52. S.d. of
each strain were found to be 0.16+0.07.

11. L/T of husked grains

Group A: LJT for individual grain level ranged from 6.28 (No. 3) to 2.30 (No. 1). In the
strain level, the largest (5.46) was obtained in No. 3, which was the same as the L/W. The smallest
(2.62) was noted in No. 1, which was also the same as the L/W. It was noted that the value was
peculiarly large in No. 3. Average and its s.d. through the whole strains were found to be 3.27
+0.88. S.d. of each strain were found to be 0.18+£0.05.

Group B: L/T for individual grain level ranged from 4.54 (No. 14) to 2.04 (No. 12). In the
strain level, the largest (3.74) was obtained in No. 16, which was the same as the length. The
smallest (2.35) was noted in No. 12, which was the same as the length and the L/W. Average and
its s.d. through the whole strains were found to be 3.26+0.4i. S.d. of each strain were found to be
0.20+0.07.

Whole: Average and its s.d. through the whole strains were found to be 3.26+0.63. S.d. of
each strain were found to be 0.19+0.06.

12. W/T of husked grains

Group A: W/T for individual grain level ranged from 1.71 (No. 3) to 1.15 (No. 6). 1n the
strain level, the largest (1.62) was obtained in No. 3, which was the same as the L/W and the L/T.
The smallest (1.27) was noted in No. 9. It was noted that the value was peculiarly large in No. 3.
Average and its s.d. through the whole strains were found to be 1.38+0.10. S.d. of each strain
were found to be 0.08+0.02.

Group B:  W/T for individual grain level ranged from 1.93 (No. 10) to 0.97 (No. 13). In the
strain level, the largest (1.35) was obtained in No. 12. The smallest (1.12) was noted in Nos. 13
and 17. Average and its s.d. through the whole strains were founc: to be 1.21£0.09. S.d. of each
strain were found to be 0.08 £0.03.

Whole: Average and its s.d. through the whole strains were found to be 1.28+0.13. S.d. of
each strain were found to be 0.08+0.03.

Part II. Relations between the two respective characters

1. Length and width of unhusked grains

Group A: C.c. and Lr. of width on length in the same strain were calculated, and are shown
in Table 4. One, 1, 1 and 6 strains showed significances at 0.1%, 1% and 59 levels and no sig-
nificance even at 5% level, respectively. In the whole strains, c.c. was —0.7216 to the degree of
freedom of 7, which is significant at 5% level. Generally speaking, the longer is the length, the
narrower is the width. L.r. of length on width was calculated as follows; Y=—0.722X—2.008,



Tadao C. KATAYAMA

"8T="J'P A[PAIO3dSAI ‘S[IAJ] 74 G PUE % [ ‘% ['0 1B JUBOYIUTIS {y ‘yy “yun
— 00£€°0 - 69¢1°0 - £917°0 | 14
- Sot1’0 - 979T°0 OLL'E+X9010— = A V80— 0c
$99°0+ X¥EC 0= A ++0V1S°0 - 06v1°0 - evITo 6l
- $80C°0 — 6£€T’0 - $960°0— 81
LYT 1 +X0CZE0= A *»+5008°0 689°0-+XSY1'0=A *xx08LS°0 C§9°0— Xpee'0= A *x18C6°0 Ll
- Tero - 9LYE0 — 99500 91
P +X8IE0=A *86£V°0 - £10C°0— - 8020°0 Sl
— L960°0— IEF0—XPpZT0=A **x£079°0 - YeLco— 4!
1€9°0+XLLS 0~ A *#x00SL°0 - SL6TO Pl =Xr1'0=A *8CLE0 £l
— Leel'o— — L101'0— - 8L61°0 4
— hero— — 8ECI'0— 8811 ~XL80°0= A +VL9E°0 1§
— V8LT°0— - £61T°0 — 67000 (U]
- 87870 768°0+-XPET0=A *xx[979°0 - 950¢°0 6
LSO'E+XLSTO——=A *x1§C5°0— - ¥950°0— — 61S¢0 8
- £P0E°0— - clIco - 9L6T°0— L
- LSYT0— — ¢060°0— 128°0--X6ST0=A *+xVP85°0 9
LIy +X89T0= A *v601°0 — $860°0— - L1070 S
— LTE00— 161°T+X8800=A +0S01°0 99T T+X65T0=A »VES0 14
— 0681°0— 096'1—X6Tr'0=A *+x0C86°0 - 0000°0 £
YT 1 +XPCE0=A ++1ELV'0 - PSLTO— - €L0£°0 [4
- S6E1°0 — 6C1¢°0— 89€°C+XISTO—=A *LTLEO— I
uoIssaIgax JUSIOLJ30D UOoISsa13a1 JUSIOLJI0D uoIssaI3a1 JU3OLJ0d
Ieaury uone[R1Io) Jesury uonepRIIo) Ieaury uoneja1Io)) ‘ON
SSOUDIYL PU® YIPIM SSoUYOIY L pue yjueg YIPIM PUE (13ua] s
4Ipis uo
SSAUNOIY) ‘YIBUD[ UO SSAUNDIY “IFUS] UO YIpIA {sureId paysnyun sy3 JoO sjuouodwion 331y} 3yj JO UOISSaIFal Jeaui| pue JUQIOLYS00 UOHRIAIIO)  '§ d[qe]



Morphological Characters of Rice Grains of India (1) 9

where Y and X indicate length and width, respectively. This formula indicates that the length be-
comes 0.722 mm longer, by becoming 1 unit narrower the width (0 points, 8.75 mm in length and
2.76 mm in width, respectively).

Group B: One, 3 and 8 strains showed significances at 19 and 5% levels and no significance
even at 59 level, respectively. In the whole strains, c.c. was —0.1288, showing no significance
even at 59 level.

Whole: One, 2, 4 and 14 strains showed significances at 0.1%, 1% and 5% levels and no sig-
nificance even at 59, level, respectively. In the whole strains (=21), c.c. was +0.3926, showing no
significance even at 5% level.

2. Length and thickness of unhusked grains

Group A: Two, 1 and 6 strains showed significances at 0.1 % and 5% levels and no significance
even at 579, level, respectively. In the whole strains, c.c. was —0.3506, showing no significance
even at 5% level.

Group B: Two and 10 strains showed significances at 0.1% level and no significance even at
5% level, respectively. In the whole strains, c.c. was +0.0325, showing no significance even at 5%,
level.

Whole: Four, 1 and 16 strains showed significances at 0.1 % and 5%, levels and no significance
even at 59 level, respectively. In the whole strains, c.c. was —0.0627, showing no significance
even at 59 level.

3. Width and thickness of unhusked grains

Group A: Two, 1 and 6 strains showed significances at 1%, and 5% levels and no significance
even at 57, level, respectively. In the whole strains, c.c. was +0.6167, showing no significance
even at 59 level.

Group B: Two, 1, 1 and 8 strains showed significances at 0.1%, 1% and 5% levels and no
significance even at 5% level, respectively. In the whole strains, c.c. was +0.9394 to the degree of
freedom of 10, which is obviously significant at 0.1 level. Generally speaking, the wider is the
width, the thicker is the thickness. L.r. of width on thickness was calculated as follows; Y =1.455X
—1.857, where Y and X indicate width and thickness, respectively. This formula indicates that
the width becomes 1.455 mm wider, by becoming 1 unit thicker the thickness (0 points, 2.76 mm in
width and 2.08 mm in thickness, respectively).

Whole: Two, 3, 2 and 14 strains showed significances at 0.1%, 1% and 5% levels and no sig-
nificance even at 5% level, respectively. In the whole strains, c.c. was +0.7318 to the degree of
freedom of 19, which is obviously significant at 0.1 level. Generally speaking, the wider is the
width, the thicker is the thickness. L.r. of width on thickness was calculated as follows; Y =1.038X
+0.953, where Y and X indicate width and thickness, respectively. This formula indicates that
the width becomes 1.038 mm wider, by becoming 1 unit thicker the thickness (0 points, 2.76 mm
in width and 2.08 mm in thickness, respectively).

4. L/W and L/T of unhusked grains

Group A: C.c. and L.r. of L/T on L/W in the same strain were calculated, and are shown in
Table 5. Two, 2, 2 and 3 strains showed significances at 0.1%, 1% and 5% levels and no signifi-
cance even at 5 ¥, level, respectively. In the whole strains, c.c. was +.5081, showing no significance
even at 5% level.
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Morphological Characters of Rice Grains of India (1) 11

Group B: Seven, | and 4 strains showed significances at 0.1 9; and 5%, levels and no significance
even at 59 level, respectively. In the whole strains. c.c. was +0.9771 to the degree of freedom of
10, which is obviously significant at 0.1 level. Generally speaking, the larger is the L/W, the
larger is the L/T. L.r. of L/W on L/T was calculated as follows; Y==1.003X+1.580, where Y and
X indicate L/W and L/T, respectively. This formula indicates that the L/W becomes 1.003 larger,
by becoming 1 unit larger the L/T (0 points, 3.25 in L/W and 4.15 in L/T, respectively).

Whole: Nine, 2, 3 and 7 strains showed significances at 0.1%, 1% and 59; levels and no sig-
nificance even at 5% level, respectively. In the whole strains, c.c. was +0.9305 to the degree of
freedom of 19, which is obviously significant at 0.1 % level. Generally speaking, the larger is the
L/W, the larger is the L/T. L.r. of L/W on L/T was calculated as follows; Y=0.966X—1.537,
where Y and X indicate L/W and L/T, respectively. This formula indicates that the L/W becomes
0.966 larger, by becoming 1 unit larger the L/T (0 points, 3.25 in L/W and 4.15 in L/T, respectively).

5. L/W and W/T of unhusked grains

Group A: Five, 2, 1 and 1 strain showed significances at 0.1%, 19 and 577 levels and no
significance even at 59 level, respectively. In the whole strains, c.c. was —0.2667, showing no
significance even at 5% level.

Group B: Seven, 2 and 3 strains showed significances at 0.1%; and 59 levels and no signifi-
cance even at 59 level, respectively. In the whole strains, c.c. was —0.6815 to the degree of freedom
of 10, which is significant at 5% level. Generally speaking, the larger is the L/W, the smaller is
the W/T. L.r. of L/W on W/T was calculated as follows; Y=—1.571X—3.486, where Y and X
indicate L/W and W/T, respectively. This formula indicates that the L/W becomes 1.571 larger,
by becoming 1 unit smaller the W/T (0 points, 3.25 in L/W and 1.48 in W/T, respectively).

Whole: Twelve, 2, 3 and 4 strains showed significances at 0.1, 19 and 5%, levels and no
significance even at 5% level, respectively. In the whole strains, c.c. was —0.7511 to the degree of
freedom of 19, which is obviously significant at 0.1 % level. Generally speaking, the larger is the
L/W, the smaller is the W/T. L.r. of L/W on W/T was calculated as follows; Y= —1.461X+ 1.365,
where Y and X indicate L/W and W/T, respectively. This formula indicates that the L/W becomes
1.461 larger, by becoming 1 unit smaller the W/T (0 points, 3.25 in L/W and 1.48 in W/T, respec-
tively).

6. L/T and W/T of unhusked grains

Group A: Five, 1, 2 and 1 strain showed significances at 0.1%;, 19 and 57 levels and no
significance even at 5% level, respectively. In the whole strains, c.c. was +0.4509, showing no
significance even at 5%, level.

Group B: Four, 2, 3 and 3 strains showed significances at 0.1°%;, 17 and 57; levels and no
significance even at 5% level, respectively. In the whole strains, c.c. was —0.5009, showing no
significance even at 5%, level.

Whole: Nine, 3, 5 and 4 strains showed significances at 0.1%, 1% and 57 levels and no
significance even at 5% level, respectively. In the whole strains, c.c. was —0.2976, showing no
significance even at 5%, level.

7. Length and width of husked grains
Group A: C.c. and Lr. of width on length in the same strain were calculated, and are shown
in Table 6. Two, 3 and 4 strains showed significances at 0.1%; and 59, levels and no significance
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Morphological Characters of Rice Grains of India (1) 13

even at 57, level, respectively. In the whole strains, c.c. was —0.1704, showing no significance
even at 59 level.

Group B: One, 1, 1 and 9 strains showed significances at 0.1%, 1% and 5% levels and no
significance even at 59 level, respectively. In the whole strains, ¢.c. was —0.3830, showing no
significance even at 59 level.

Whole: Three, 1, 4 and 13 strains showed significances at 0.1%, 1% and 5% levels and no
significance even at 5% level, respectively. In the whole strains, c.c. was —0.2567, showing no
significance even at 59 level.

8. Length and thickness of husked grains

Group A: One, 1 and 7 strains showed significances at 0.1 % and 19 levels and no significance
even at 57; level, respectively. In the whole strains, c.c. was —0.1752, showing no significance
even at 59 level.

Group B: Two, 1, 3 and 6 strains showed significances at 0.1%,, 1%, and 5% levels and no
significance even at 59; level, respectively. In the whole strains, c.c. was +0.0695, showing no
significance even at 5% level.

Whole: Three, 2, 3 and 13 strains showed significances at 0.1%, 1% and 5% levels and no
significance even at 59 level, respectively. In the whole strains, c.c. was +0.0579, showing no
significance even at 59 level.

9. Width and thickness of husked grains

Group A: One, 1 and 7 strains showed significances at 0.1 % and 1% levels and no significance
even at 57, level, respectively. In the whole strains, c.c. was +0.8342 to the degree of freedom of
7, which is significant at 19, level. Generally speaking, the wider is the width, the thicker is the
thickness. L.r. of width on thickness was calculated as follows; Y==0.681X+1.115, where Y and
X indicate width and thickness, respectively. This formula indicates that the width becomes
0.681 mm wider, by becoming 1 unit thicker the thickness (0 points, 2.36 mm in width and 1.63 mm
in thickness, respectively).

Group B: Two, 3 and 7 strains showed significances at 0.1 % and 5 % levels and no significance
even at 59, level, respectively. In the whole strains, c.c. was +0.8170 to the degree of freedom of
10, which is significant at 19, level. Generally speaking, the wider is the width, the thicker is the
thickness. L.r. of width on thickness was calculated as follows; Y=:1.301X—4.680, where Y and
X indicate width and thickness, respectively. This formula indicates that the width becomes
1.301 mm wider, by becoming 1 unit thicker the thickness (0 points, 2.36 mm in width and 1.63 mm
in thickness, respectively).

Whole: Three, 1, 3 and 14 strains showed significances at 0.1%, 1% and 5% levels and no
significance even at 59 level, respectively. In the whole strains, c.c. was +0.8336 to the degree of
freedom of 19, which is obviously significant at 0.1 level. Generally speaking, the wider is the
width, the thicker is the thickness. L.r. of width on thickness was calculated as follows; Y=
1.049X —4.563, where Y and X indicate width and thickness, respectively. This formula indicates
that the width becomes 1.049 mm wider, by becoming 1 unit thicker the thickness (0 points, 2.36 mm
in width and 1.63 mm in thickness, respectively).

10. L/W and L/T of husked grains
Group A: C.c. and L.r. of L/T on L/W in the same strain were calculated, and are shown in
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Table 7. Five and 4 strains showed significances at 0.19 level and no significance even at 59,
level, respectively. In the whole strains, c.c. was +0.9444 to the degree of freedom of 7, which
is obviously significant at 0.19 level. Generally speaking, the larger is the L/W, the larger is the
L/T. L.r. of L/W on L/T was calculated as follows; Y=1.004X+-1.346, where Y and X indicate
L/W and L/T, respectively. This formula indicates that the L/W becomes 1.004 larger, by becom-
ing 1 unit larger the L/T (0 points, 2.55 in L/W and 3.90 in L/T, respectively).

Group B: Three, 4, 1 and 4 strains showed significances at 0.1%, 19, and 59 levels and no
significance even at 59 level, respectively. In the whole strains, c.c. was +0.9401 to the degree of
freedom of 10, which is obviously significant at 0.1 level. Generally speaking, the larger is the
L/W, the larger is the L/T. L.r. of L/W on L/T was calculated as follows; Y=2.124X+4.726,
where Y and X indicate L/W and L/T, respectively. This formula indicates that the L/W becomes
2.124 larger, by becoming | unit larger the L/T (0 points, 2.55 in L/W and 3.90 in L/T, respectively).

Whole: Eight, 4, 1 and 8 strains showed significances at 0.19;, 1% and 59, levels and no sig-
nificance even at 5% level, respectively. In the whole strains, c.c. was +0.8152 to the degree of
freedom of 19, which is obviously significant at 0.19{ level. Generally speaking, the larger is the
L/W, the larger is the L/T. L.r. of L/W on L/T was calculated as follows; Y =1.281X+4.420, where
Y and X indicate L/W and L/T, respectively. This formula indicates that the L/W becomes 1.281
larger, by becoming 1 unit larger the L/T (O points, 2.55 in L/W and 3.90 in L/T, respectively).

11. L/W and W/T of husked grains

Group A: Six, 1 and 2 strains showed significances at 0.1 %, and 59 levels and no significance
even at 5% level, respectively. In the whole strains, c.c. was —0.0739, showing no significance
even at 59 level.

Group B: Six, 3 and 3 strains showed significances at 0.1%, 1% and 5%, levels, respectively.
In the other words, whole of strains showed significances. In the whole strains, c.c. was —0.9266
to the degree of freedom of 10, which is obviously significant at 0.19; level. Generally speaking,
the larger is the L/W, the smaller is the W/T. L.r. of L/W on W/T was calculated as follows;
Y =—1.645X—6.910, where Y and X indicate L/W and W/T, respectively. This formula indicates
that the L/W becomes 1.645 larger, by becoming 1 unit smaller the W/T (0 points, 2.55 in L/W and
1.37 in W/T, respectively).

Whole: Twelve, 3, 4 and 2 strains showed significances at 0.1%, 19, and 5% levels and no
significance even at 59 level, respectively. In the whole strains, c.c. was —0.4639 to the degree of
freedom of 19, which is significant at 5% level. Generally speaking, the larger is the L/W, the
smaller is the W/T. L.r. of L/W on W/T was calculated as follows; Y =—0.586X+2.091, where Y
and X indicate L/W and W,T, respectively. This formula indicates that the L/W becomes 0.586
larger, by becoming 1 unit smaller the W/T (0 points, 2.55 in L/W and 1.37 in W/T, respectively).

12. L/T and W/T of husked grains

Group A: Four, 3 and 2 strains showed significances at 0.1 9, and 5 9 levels and no significance
even at 5% level, respectively. In the whole strains, c.c. was +0.6053, showing no significance
even at 5% level.

Group B: Four, 3, 2 and 3 strains showed significances at 0.1%, 1% and 59 levels and no
significance at 59 level, respectively. In the whole strains, c.c. was —0.9912 to the degree of free-
dom of 10, which is obviously significant at 0.19; level. Generally speaking, the larger is the L/T,
the smaller is the W/T. L.r. of L/T on W/T was calculated as follows; Y = —0.700X 4-0.625, where
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Y and X indicate L/T and W/T, respectively. This formula indicates that the L/T becomes 0.700

larger, by becoming 1 unit smaller the W/T (0 points, 3.90 in L/T and 1.37 in W/T, respectively).
Whole: Eight, 3, 5 and 5 strains showed significances at 0.19;, 19 and 59; levels and no sig-

nificance even at 59 level, respectively. In the whole strains, c.c. was 4 0.0629, showing no sig-

nificance even at 59 level.

Discussion

Basing on the results obtained in the present experiment, the following problems are to be
discussed here.

1. According to the classification noted by Matsuo®, the strains used here can be divided into
three groups; type A — strain No. 12, type B — strain Nos. 2, 5, 18, 19 and 21, type C — the remain-
ing 15 strains (Fig. 1). In detail, strains belonging to Group A were classified into B and C types,
and were distributed relatively in the middle portions in these two classifications, i.e., showing the
small inter-varietal variations. On the other hand, Sikkimese strains showed many types of A
grains? (Fig. 2). Strains collected in Nepal were classified into A, B and C types for 299%, 119,
and 609, respectively?. The strains collected from higher elevations of NEFA (Assam region)

resemble japonica types in view of many characters?.

From the several informations mentioned
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Fig. 1. Grouping of the grain types collected in Fig. 2. Grouping of the grain types collected

India, according to tripartite classification. in Sikkim, according to tripartite clas-
Open circle; Group A, filled circle; Group sification. Open circle; testers, filled
B. circle; Sikkimese strains.
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above, it is to be concluded that the strains of Group A in the present paper might be belonging to a
specific status in view of the geographical conditions.

2. Strains distributed in Calcutta Delta (strain Nos. 13-20) showed relatively large intra-
group-variations in width, as well as large values in length (Fig. 1). As cultivation-conditions, i.e.,
rainfall, flood damage, salt damage, etc., are of quite serious importance in these areas, it is pre-
sumable that varietal variations found in seed characters are adaptive for these environmental
conditions?,

3. Strain No. 21 collected in Kalimpong, northern part of West Bengal State, showed nearly
the same values in seed characters as those of Champasari varieties?, i.e., length (10.11 mm and
10.16 mm in No. 21 and Champasari, respectively), width (2.83 mm and 2.89 mm in the same order).
Champasari varieties were seen sporadically being cultivate in Sikkim®. Localities collected both
strains are closely related one another. So, No. 21 may be assumed to be belonging to Champasari
variety.

4. In comparison with Group A and Group B in view of group-averages, the following facts
were ascertained. Averages of Group A were remarkably larger than those of Group B in W and
W/T, and smaller in L and L/T, in both the unhusked and the husked grains, respectively. On the
other hand, in T and L/T averages in both the groups were nearly the same. From these view-
points, it was assumed that characters ascertained might be used as useful indices in analysing the
varietal variations and variation-groups.

5. Correlation coefficients of the respective characters in the strain level were fixed to be sig-
nificant in 59/108, 81/144 and 140/252 in Group A, Group B and through the whole, respectively,
ie., 54.6%,, 56.3%, and 55.69,. In these viewpoints, no remarkable difference was noted between
both the groups. In detail, however, some characteristics were found. Significant correlations
in the strain level were accounted as follows:

Combination Unhusked Husked
Nos. 1-3 46 79 PP
" Grow A 927=333%  22/27=81.5% 9/27=33.3%, 19/27=70.4%,
Group B 10/36=27.8%  26/36=722%  16/36=44.4% 29/36=80.6%
48/63=76.27, 25/63=39.7% 48/63=76.2%

Whole 19/63=30.2%,

From those data, it might be said that the combinations of 4-6 and 10-12 showed more significant
strains than those of the remaining combinations. Barring those points, there was not any notice-
able difference between both of the groups. Through the whole combinations (=12), 1 strain
(No. 1), 2 (Nos. 3, 17), 1 (No. 5), 5 (Nos. 1, 14, 15, 19, 21), 9 (Nos. 2, 4, 6, 7, 9, 10, 11, 18, 20), 2
(Nos. 8, 16) and 1 (No. 12) showed significant correlations in 10, 9, 8, 7, 6, 5 and 4 combinations,
respectively. Average value and its s.d. through the whole strains were found to be 6.62+1.43.

In the whole strains through the respective groups, 2, 7 and 6 combinations showed significant
relations in both the Group A, Group B and through the whole, respectively. It may be noted that
Group A showed a few significant relations in comparison with Group B and the whole.



18 Tadao C. KATAYAMA

Summary

During the period from December in 1978 to January in 1979, the writer was sent to India for
collecting the wild and the cultivated rices. Twenty one strains of Oryza sativa L. were collected
during the trip. In this report, some records on morphological characters of the grains and some
considerations on ecotypic differentiations have been described. Those were divided geographically
into two groups, i.e., Group A — Northeast India, Group B — West Bengal. The results obtained
here were summarized as follows:

Lengths of the unhusked grains were ascertained to be 8.21 mm, 9.02 mm and 8.68 mm in
Group A, Group B and through the whole in average values, respectively. Widths of the unhusked
grains were ascertained to be 3.22mm, 2.77 mm and 2.92 mm in the same order. Thicknesses
of the unhusked grains were found to be 2.13 mm, 2.14 mm and 2.14 mm in the same order. L/W
of the unhusked grains was noted to be 2.67, 3.36 and 3.06 in the same order. L/T of unhusked
grains was noted to be 3.92, 4.25 and 4.11 in the same order. W/T of the unhusked grains was
noted to be 1.47, 1.29 and 1.37 in the same order.

Lengths of the husked grains were noted to be 5.87 mm, 6.28 mm and 6.10 mm in the same
order. Widths of the husked grains were noted to be 2.57 mm, 2.34 mm and 2.44 mm in the same
order. Thicknesses of the husked grains were noted to be 1.88 mm, 1.93 mm and 1.91 mm in the
same order. L/W of the husked grains were noted to be 2.36, 2.76 and 2.59 in the same order.
L/T of husked grains was noted to be 3.27, 3.26 and 3.26 in the same order. W/T of husked grains
was noted to be 1.38, 1.21 and 1.28 in the same order.

Concerning the correlation coefficients among the 12 character-combinations, 54.6%;, 56.39%,
and 55.69 strains showed significant relations in Group A, Group B and through the whole,
respectively.

Ecotypic differentiations were discussed basing on the values ascertained in 12 characters, 12
correlation-combinations and geographical locations.
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