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Aroma is an important economic trait in breeding rice for high eating quality.
The aromatic character of Basmati rices has been attributed to the chemical
2-acetyl-l-pyrroline, which is present in all rice cultivars, but is present in significantly
higher concentrations in these aromatic cultivars [1, 2]; Varying aromatic/noncaromatic
F2 segregation ratios have been reported, including 1:3 ratio indicating a single
recessive gene [5-8], 3:1 ratio ruggesting a single dominant aroma gene [9], 15:1 or
9:7 ratios indicating two dominant aroma genes interacting in a duplicate or
complementary manner [iO,,11], 37:27 ratio indicating three complementary recessive
aroma genes [12, 13], 175:81 ratio indicating four complementary recessive aroma
genes [14] and 3:13 ratios indicating a single recessive aroma gene interacting with
an inhibitor gene [3, 15]. Recently, Pinson [16] concluded that aroma is controlled
by two recessive genes. The present study reports the identification of an aromatic
rice cultivar, Saanwal Basmati, that contains a single dominant aroma gene.

The materials for this study have been derived from a cross involving Saanwal
Basmati (aromatic) and Gold (non-aromatic) rice cultivars. The F2 and backcross 1
(BC l ) seed generations were obtained by allowing natural self-pollination of the Fl

hybrid plants and backcrossing them with the non-aromatic cultivar Gold, respectively.
For detecting aroma, green leaves collected from the Fv F2 and BCl plants were
chopped and put in stoppered glass vials containing 1.7% KOH solution [4]. Stoppered
glass vials were gently heated for 30 seconds and using controls (Saanwal Basmati
and Gold) were scored for the presence/absence of aroma by three panelists.

The aromatic leaves of all Fl plants (Table 1) indicated that Saanwal Basmati
contained a dominant aroma gene. The F2 population segregated to 176 aromatic:
64 non-aromatic plants, a good fit to 3:1 monohybrid ratio (x2 = 0.355; P = 0.7- 0.5).
The backcross (Saanwal basmati/Gold2) progeny segregated to 31 aromatic : 30
non-aromatic plants, a good fit to 1 : 1 ratio (X2 = 0.016; P = 0.9-0.8). The observed
3:1 and 1:1 ratios in F2 and BC populations, respectively, and fitting at a very high
level are in agreement with the earlier report [9] thereby indicating that inheritance
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of aroma in Saanwal Basmati is governed by a single dominant gene.

Table 1. Segregation pattern of leaf aroma in F1, F2 and backcross population
derived form a eros!! between aromatic and non-aromatic rice lines.

Cross Fl Fz BC1 (Saanwal Basmati/Goldz)

aro- aromatic nonaromatic ratio l
matic/
non-

aromatic

P aromatic nonaromatic ratio l P

Saanwal All
Basmati/
aromatic
Gold

176 64 3:1 0.355 0.7-0.5 31 30 1:1 0.016 0.9-0.8

Preponderance of reports that aroma in most of the Basmati types is controlled
by a recessive gene prompted Lin [8] to question the reliability of earlier results
derived from genetic studies [11, 12] and to state further that the earlier conclusions
that scented rice is dominant over non-scented are specious. However, results of the
present investigation and those of the earlier studies [9-11] indicate that some Basmati
genotypes do contain dominant aroma gene(s). Whilst cultural practices can affect
the amount of 2-acetyl-1-pyrroline in a sample of aromatic rice [17], the differing
observations regarding inheritance of aroma may primarily be due to different
genotypes used in various studies and also due to the different efficiency of the
techniques used for determining aroma.

ACKNOWLEDGEMENT

Our thanks are due to the Indian Council of Agricultural Research, New Delhi
for granting and ad hoc project entitled "Genetic Enhancement of Quality Rices for
Higher Productivity and Export".

REFERENCES

1. R. G. Buttery, L. C. Ling, B. O. Juliano and J. G. Turnbaugh, 1983. Cooked rice aroma and
2-acetyl-1-pyrroline. J. Agri. Food Chern. 31: 823-826.

2. R. G. Buttery, L. C. Ling and T. R. Mon. 1986. Quantitative analysis of 2-acetyl-1-pyrroline. J. Agri.
Food Chern. 34: 112- 114:

3. R. L. M. Ghose and W. T. Butany. 1952. Studies on the inheritance of some characters in rice
(Oryza sativa L.) Indian J. Genet. 12(1): 26-30.

4. B. C. Sood and E. A.Siddiq. 1978. A rapid technique for scent determination in rice. Indian J.
Genet. 38(2): 268-271.



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 6
1.

24
7.

22
8.

21
7 

o
n

 d
at

ed
 2

7-
Ju

n
-2

01
7

February, 1998] Inheritance of Aroma in Saanwal Basmati 119

5. V. D. Reddy and G. M Reddy. 1987. Genetic and biochemical basis of scent in rice (Oryza sativa
L.) TAG. 73: 699-700.

6. H. Huang and X. Y. Zou. 1989. Genetic study on aroma in rice. Human Agri. Sc. 4: 20-21.

7. W. C. Song, Y. Y. Chen and Y. H. Zhang. 1989. Inheritance of aroma in autotetraploid and diploid
rices. Acta. Agron. Sin. 15: 273-277.

8. S. C. Lin. 1991. Rice aroma: methods of evaluation and genetics. In: Rice Genetics II, IRRI, Los
Bonos, Manila, Philippines: 783-784.

9. B. S. Kandam and V. K. Patankar. 1938. Inheritance of aroma in rice. Chron. Bot., 4: 32.

10. C. V. Dhulappanavar and S. W. Mensinkai. 1969. Inheritance of scent in rice. Karnataka Univ. L
14: 125-129.

11 R. S. Tripathi and M. J. B. K. Rao. 1979. Inheritance and linkage relationship of scent in rice.
Euphytica., 28: 319-323.

12. P. R. Reddy and K. Sathyanarayanaiah. 1980. Inheritance of aroma in rice. Indian. J. Genet., 40(2):
327-329.

13. M. D. Nagaraju, D. Choudhary, M. J. B. Rao. 1975. A simple technique to identify scent in rice
and inheritance pattern of scent. Curl'. Sci., 44: 599.

14. C. V. Dhulappanavar. 1976. Inheritance of scent in rice. Euphytica., 25: 659-662.

15. E. Tsuzuki and E. Shimokawa. 1990. Inheritance of aroma in rice. Euphytica., 46: 157-159.

16. S. R. M. Pinson. 1994. Inheritance of aroma in six rice cultivars. Crop Sci., 34: 1151-1157.

17. H. L. Goodwin, M. E. Rister, L. L. Koop, A. M. McClung, R. K. Miller, K. I. Bett, B. D. Webb, J.
W. Stansel, C. H. Dahm, K. K. Cadwallader, D. Kohlwey and J. Dornak. 1994. Impact of various
cultural, harvest and post-harvest handling practices on quality attributes of jasmine 85. In: Proc.
26th Res. Tech. Work. Group, New Orleans. LA, 6-9 March, 1994. Taxas Agri. Exp. Stn. Texas A
& M Univ. College Station, TX.


