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TILLER EMERGENCE iN RICE AND MUTATION FREQUENCY IN THE
DIFFERENT EAR CATEGORIES

V. GCPINATHAN NAIR

College of Agriculture, Vellayani, Kerala

Induced mutations are being used for the study of development patterns
in higher plants. In short duration rice varieties, the tillering system comprises
of the main shoot primaries and secondaries. The fregnencies of emergence
and yield of mutations might differ in these different tiller categories. Studies on
the pattern of tiller emergence and mutation frequency in the various ear cate-
gories have relevence to selection in the M, generation in mutation breeding
programmes.

Meterials and Methods

Seeds of the rice variety 'Rohini' were treated with 2 doses each of
gamma rays (15 and 25 krad) and ethyl methane sulphonate (1 and 2%).
Large seeds of uniform size and maturity were selected for the treatment. Sprou-
ted seeds were down on soil surface. Irrigation during the early stages was
regulated to avoid water stagnation.

The tillers on M; plants were classified according to the system adopted
by Jacobsen (1966) in barley. The main shoot was marked ‘A’ and the co-
leoptile 'C'. Primary and secondary tillers were marked according to their node
position on the main and primary shoots respectively. The secondary tillers
were marked separately in each of the primaries. The tillers were labelled
with threads of different colours as and when they emerged. The threads were
later replaced by paper labels. All the primary tillers and secondaries up to
the fifth position in each of the primaries were labelled in all the surviving
M, plants. The labels were transferred to the respective panicles after {lower-
ing. The ears on maturity were harvested separately. The M, generation wes
raised on ear progeny basis. The M, ears were sown separately and scored
for cholrophyll mutations Normal seedlings and mutants in segregating pro-
genies were separately counted and recorded. The data were tabulated and
analysed.

Results and Discussion

The data on emergence of tillers are presented in Table 1. The freque-
ncies of emergence for the various categories of tillers were different. The
main shoot developed with the highest frequency followed by the primaries
and the secondaries. Similar results were reported by Osone (1963) in rice.
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Jacobsen (1966) in barley and Khan and Doll (1968) in wheat. Primary tillers
showed variable degrees of emergence indicating that all the tillers of a plant
did not develop equal frequency. Tillers in the axils of the coleoptile and the
first primary leaf did not develop even under favourable conditions. Constantin
and Mullenax (1966) reported that in rice a coleoptilar bud is neither present
in the embryo nor appears throughout the development of the plant. The
frequency of emergence of primary tillers increased upto the fourth and there-
after gradually decreased. Thus among the primary tillers of a rice plant, the
fourth developed most frequently (9244%). Jacobsen (1966) on the other
hand reported that the first primary had the highest frequency of emergence
in barley. Early primaries developed more secondaries than later ones. Osone
(1963) in rice and Jacobsen (1966) in barley also reported similar results.
The first secondary of lower primaries rarely developed. Later secondaries regu-
larly developed in early primaries but not in later ones.

Table 1 Frequency of emergence of primary and secondary
tillers in rice

Category of tiller No. of plants  No. of plants ~ Percentage ~ No. of plants  Percent-
studied having the of plants having the age of

primary having the secondary plants

Primary Secondary primary having
the se-
condary

1 2 3 4 5 6 7
C 450 0 0.0 —
1 . 450 1 0.22 —
2 450 151 3356 — -
1 : - 0 0.0
2 — ’s — 53 35.0
s 3 — 61 40.4
% 4 ., 67 44.4
5 = , 35 23.2

3 — 450 377 83.78 — —
1 — ., — 0 0.0
" 2 133 35.3
> 3 - 136 36.1
4 —_ . 151 40.1
5 = % — 83 22.0

4 450 16 2.44 e -

0.0
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Table 2 Chlorophyll mutation frequency and segregation
ratio in the different ear categories of rice

Ear category Mutation frequency Segregation ratio
No. of M; No. of pro- Mutations No. of M2 No. of mutants Percent-
ear proge-  geniesse- per 100 Plants in in segregating  age of
nies scored  gregating M1 ears segregating  ear progenies  mutants
ear progenies
Apical (Main) 240 33 13.75 1323 185 13.95
Primary—1 1 0
Primary—2 104 8 7.69 299 52 17.39
Primary—3 182 22 12.09 821 81 7.87
Primary—4 220 21 9.55 673 g 17.38
Primary—>5 145 18 12.41 646 9% 14.86
Primary—06 95 10 10.53 228 42 17.98
Primary—7 56 13 23.21 464 65 14.04
Primary—8 80 11 13.75 195 58 14.68
Primary—Y 101 13 12.87 391 64 16.75
Primary— 10 83 n 13.25 419 56 13.36
Primary—11 8 3 37.50 79 15 19.00
All primaries 1075 130 12.09 4415 646 14.63
Secondary (1)* 0
Secondary (2) 98 10 10.20 344 62 18.02
Secondary (3) 221 22 9.75 578 132 22.84
Secondary (4) 231 51 22.08 1418 272 19.18
Secondary (5) 158 32 20025 936 162 17.31
Secondary (6) 104 12 11.54 273 48 1758
Secondary (7) 49 8 16.33 332 72 21.69
Secondary (8) 0 4 13.33 9% 10 1053
Secondary (9) 4 3 75.00 84 12 14.29
Secondary (10) o -
All secondaries 895 142 15.87 4060 770 18.97

* All secondary ears in a primary group.
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Mutation frequencies estimated as number of mutations per 100V, ears
for the main ear, primary ears and secondary ears are presented in Table 2.
The frequency for the main ear did not differ appreciably from that of primary.
Karunakaran and Varkey (1977) reported that the first 3 ears on M, plants
did not show any significant difference in M, chlorophyll mutation yields Khan
and Doll (1968) reported similar results in wheat. On the other hand Osone
(1963) observed that later tillers in rice showed a decrease in the M, mutant
frequency. Mutation frequencies of secondary groups (4) and (5) were higher
than those of the respactive primaries. Frydenberg and Jacobsen (1966) in
barley reported that all primaries except the third mutated more frequently than
their corresponding secondaries

The M, segregation ratios of the various ear categories are presented
in Table 2. The ratios for the main ear in primaries were mostly similar but
that of the secondaries was higher. This high segregation ratio indicates that
secondary ears are derived from smaller number of initial cells. Osone (1963)
reporting high segregation ratios for later tillers in rice has stated that the
initial cells leading to the formation of secondary tillers consist of a part of the
cells leading to the formation of the primary ones.

Summary

Rice seeds were treated with two doses each of gamma rays and
EMS. The tillers on M; plants were classified according to their node posi-
tions. The frequencies of emergence for the various tiller categories were
estimated. The M, generation was raised as M, ear progenies. Chlorophyll
mutation frequency and segregation ratio were estimated in the different ear
categories. The frequencies of emergence for the various categories of tillers
were different. The main shoot developed with the highest frequency followed
by the primaries and the secondaries. Tillers in the axils of the coleoptile
and the first primary leaf did not normally develop. The frequency of emer-
gence of primary tillers increased upto the fourth and thereafter graduaily
decreased. Early primaries developed more secondaries than later ones.

Mutation frequency of the main ear did not differ appreciably from
that of primary ears Secondary groups (4) and (5) mutated more frequently
than the respective primaries. The segregation ratios for the main ear and
primaries were mostly similar. The ratios for the secondaries were higher. This
high segregation ratio indicates that secondary ears are derived from smaller
number of initial ceils.

MIalNans

M; eaisTagiod alulwmo. allMg|&éte aadogmmiamo eyom] alym§Tun
o1&, @jowala allmpieaes eEpyam] /1o 1wallmy |@sesmlemandts  @WT
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@M. C»081eWa1’00W 1@, @RAEYEJIWATMaI@e agMIUIWeS &;ooyomla rolora” aillm
@0 Al&HMs eIy, atTMy) ea1dzellsmdo  @pYom] agooajs ERWlenow]
HMBOY MILIIDOO® (@ JownTahomImosm’.  rei'sajog) (Jowanldeszlod s11mIw alTm
BT GSMENWT MM,  @sUle, (@Jowdldes a1 &HDTBHB1G obaltdTudammn
@R,UODT afHEBUe MARIYDIVIWAN.  af)MOTD MOk @RATe B1MTW W)alealed mmy
@l EWIe:n0m ;karg.  R5Ule, (JIWATde a1 G®Im®310 podsolUID I @Yl
amlé VmDIme melynowinlesemiote 1M lwoRalcd BT MBIMs HSMEIIWIBAD.

REFERENCES

Constantin, M. J. and Mullenax, R. H. 1966. Cited by Mullenax Osand borne.

Frydenberg, 0. and Jacobsen, P. 1966. The mutation and segregating frequencies in different spike
categories after chemical treatment of barley seeds. Hereditas 55, 227—48.

Jacobsen, P 1966. Demarcation of mutant carrying regions in barley Plants after EMS seed treatment.
Radiat. Bot. 6, 313—28.

Karunakaran, K. and Varkey, P. A. 1977. Chlorophyll mutation yields of earlier and later tillers in rice.
Agri. Res. J. Kerala 15, 186—187.

Khan, I. M. and Doll, H, 1968. Mutation frequencies in Ontogentically different spike of hexaploid
wheat after EMS treatment. AMut. Res. 6, 93—99.

Mullenax, R. H. and Osborne, T. S. 1966. Normal and gamma rayed resting plumule of barley. Radiat
Bot. 7, 273—82.

Osone, K. 1963. Studies on the developmental mechanism of mutated cells induced in irradiated
rice seeds, Jap. J. Breed. 13, 1—13.

(M. S. Received: 10-6-1978)



