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Diethyl Sulphate Induced Micromutations in Fenugreek
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Abstract Fcnugreek (Trigol/cfla foemon graeCllJr/ L.) seeds wcre trcated with diethyl sulphate
(dES) and Ml gcncration was raised. Twenty normal Ml plants wcre selectcd from cach treatment
to raise M2 gencration. [n M2 gcneration it was obsclVcd that the efficicncy of dES and dES-R
trcatmcnts at highest conccntrationsalmost same in inducinggcncticvariability foryield contribut-
ing traits. dES treatmcnts produced morc number of supcrior progcnies at diffcrcnt concentra-
tions than dES-R treatmcnts.
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Oiethyl sulphate has been extensively used for
inducing micromutations in various crops such as,
soybean (Raut et al. 1982), and chickpea (Nadrajan
et al.1983). Periodical replacement of dES solution
was reported to increase its mutagenic efficiency
(Konzak et al. 1964). Fenugreek is a crop of multi-
farious importance and has limited amount of
variability for many traits. Though mutation breed-
ing employing EMS and y -rays has been used for
increasing the genetic variability in fenugreek
(Wanzari 1982, Laxmi & Oulla 1986), no report is
available about the efficiency of diethyl sui ph ale in
this crop. Therefore, this study was conducled
using two methods of dES treatment.

Materials and Methods

Seeds offenugreekvar. UM 75 were soaked in
distilled water for 4h and then treated with three
concentrations of dES for 6 h . In the second
method the dES solution was replaced after every.
hour. Both these lreatmenls were designated as
dES and dES-R respectiveiy. Control seeds were
kept in distilled wateffor the entire period. The MI
generation was raised.

Twenty normal M 1 plants frQrn all the treat-
ments including control were advanced to M2
generation using compact family block design with
three replications. Four meter long single row of
each progeny was taken in each replication. Row to
row and plant to plant distance was maintained ,as
40 and 10 cm respectively. Observations were
recorded on ten randomly selected plants of each

progeny in each replicalion. Analysis of variance
was done following the standard procedure (Panse
& Sukhatme 1978). Variability parameters were
computcd in all those families which revealed sig-
nificant progeny differences. Progenies sig-
nificantly superior than the best progeny of control
were identified for different traits using 't' test.

Results and Discussion

The efficiency of 0.08% concentration of dES
and dES-R was almost same with respect to the
amount of genetic variability generated for yield
per plant. BUl the estimates of heritability and
genetic gain were comparatively of lower order in
dES-R. This trealment, however, proved most ef-
fective for number of pods per plant, where the
variability generated and expected g'enetic gain
were maximum. The heritability was of course
moderate. These two treatments were equally ef-
fective for pod length except that the heritability
and genetic gain were comparatively high under
dES-R treatment. However, for number of grains
per pod, the efficiency of these two treatments was
in a vice-versa order.Thus for most of the charac-
ters the highest concentration of dES or dES-R
proved best. For some characters like grains per
pod and test weight the lowest concentration of
dES and dES-R respectively was most effective
(Table 1). Thus, it is clear that though the dose
variations were there but in general dES treatments
induced potential genetic variability which can be
exploited by exercising selection, as the he~itability
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Table 1 CoeJJicielll of gen(1)1,ic lInd phel/('1)1,ic I'l/rimion, herilllhilil)' al/d genetic gain as pcrcel/tage of Inean for yield colllribllling
traits in M2 generatiol/ of fenugreek

Families

dES 0.04
dES 0.06
dES 0.08

dES 0.08(R)

dES 0.04

dES 0.08 (R)

dES 0.04

dES 0.06
dES 0.08
dES 0.08(R)

dES 0.04
dES 0.08

dES O.04(R)

dES 0.04
dES 0.06

dES 0.08
dES 0.04 (R)
DES 0.08(R)

Coefficient of variation Herita, Genetic

Genotypic Phenotypic bility gain
(%) (%)

Pod Length

8.61 10.26 70.39 14.95

5.85 8.06 52.62 9.20

8.29 11.04 56.41 12.95

8.45 9.64 76.75 15.21

Number of pods plant'!

17.99 26.96 44.52 24.73

35.67 42.75 69.61 61.37

Number of grains pod'!

18.99 21.36 79.00 34.75

6.19 9.38 44.48 8.49

13.73 18.16 57.17 21.35

8.39 12.51 44.94 11.56

Test weight

5.41 7.82 47.83 7.62

4.33 8.22 27.81 4.85

8.81 12.01 53.7') 14.43

Seed yield plant'l

19.63 31.58 38.62 25.22

18.78 24.22 60.12 30.27

25.58 29.79 73.74 45.20

18.42 25.37 52.70 27.66

25.63 40.61 39.84 33.33

and genetic gain estimates were also moderate or
of higher order. Further the replacement of treat-
ment solution did show marginal advantage in some
of the characters.

dES 0.08-R was the only treatment which
showed superior progenies for number of pods per
plant, pod length and number of grains per pod
(Table 2). Likewise dES 0.06 induced superior
progenies for yield per plant, pod length and num-
ber of grains per pod. There is an indication that
replacement of treatment solution even at higher
concentrations may increase the mutagenic ef-
ficiency of dES. Thus the results established that

dES was effective in generating variability in
fenugreek and progenies identified provide a
preliminary base to further investigate the nature of
this variability.
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Table 2 Progcnies superior Ol'cr thc hest progcny of comrol for I'anous characters
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Treatment Progeny
number

% increase
over

contr.::.o,-I _

dES 0.08(R)

dES 0.06
dES 0.04

dES 0.06

dES 0,08

dES O.08(R)

dES 0.08(R)

dES 0,06

Pod length

4
3

Number of grain pod"

4
I
6

5
12
6

19
I
8
9

18

20
11
4

II
4
9
2

Number of pods plant" I

7
8

Seed yield plant"!

18
19 ,
12
15
7

10
5

11

32.3
31.3

23,3

43.2
41.9

41.3
35.9
35.4
32.5
31.3
32.2
32.0
31.4

32.9
30.4
24.2

33.1
28,6
28.1
26.5

57.4
52.0

83.5
55.3
43.6
37.7
21.3
17.0
13.9
13.8
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