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metacentric; the sex chromosomes were similar and both
taxa had an indistinguishable pair of acrocentrics with
prominent satellites. These data, particularly the com-
mon occurrence of satellited chromosomes, suggest that
xerine ground squirrels and certain Asian tree squirrels
may have evolved from common ancestral stock, a
hypothesis amenable to further testing by means of G-
band comparisons.

Finally, the discovery of 2 # = 38 in xerine ground
squirrels, an old group that diverged from other squirrels
early in its history, lends support to our earlier postulate

15 Supported by National Science Foundation Grants No.GB 32114X,
29131X, and the Sprague Foundation. We thank Dr. T. C. Hsu,
M. D. Anderson Hospital, Houston, Texas, for Giemsa-band
chromosome preparations {rom skin biopsies. JoSEPHINE Tuomp-
soN, Nairobi, Kenya, obtained live Xerus ruiilus for us, and
LiErsTETKA DEUTSCH provided technical assistance.
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that the ancestral chromosome complement of the sub-
family Sciurinae was in the range of 2 # = 38-4014,

BbIBOObI. Xpomocombl appUKaHCKUX 3eMJISIHOM GesTky,
Xevus vutilus, He OTAMYAKTCA OT TOHKOIAJIOTO CYCIMKA,
Spevmophilopsis leptodactylus, u3 CpegHo# Asum. Kapuorun
cofepkuT 6 meTaueHTpuyeckuX, 20 CyOMeTaLeHTPUIECKUX, K
2 aKpOIEHTPHUYECKHX ayTOCOM C XOPOHIO BbIPAYKEHHBIMU
cnyTHUKamu, X-XPOMOCOMa — METALEHTPHK; Y-XpPOoMOcoMa —
OYEHL MaNeHbKast. XPOMOCOMHLIM CX0JCTBO OKa3bIBAeT MOA-
REPXKKY [UIs1 BKIIOUGHUsT Spermophilopsis B Tpuly Xerini.
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Museum of Natural History, University of Kansas,
Lawrence (Kansas 66045, USA),

5 Maych 1974.

Gamma-Radiation Induced Variation in some Morphological and Nutritional Components of

Cicer arietinum L. cv. Chhola

Allthe prevalent commercial cultivars of Cicer avietinum
L. in Pakistan possess an adequate nutritive value! but
are low-yielding and susceptible to the gram pod-borer;
Heliothis avmigeva Hb. This study with C. avietinum L. cv.
Chhola has assessed the acute gamma radiation effects on
the morphological and nutritional parameters.

Materials and methods. Seven 50 g seed lots of one year
old Cicer arietinum L. cv. Chhola at 9.49, moisture content
were given single y radiation exposures of 1.0, 2.0, 3.0,
4.0, 5.0, 7.5 and 10.0 Kiloroentgens (kR) from a $°Co 4500
Ci source. An extra lot served as the control.

Nutritional evaluation. 25 g seed samples with the
respective treatments were ground on a micro sample mill
to pass through a 40 mesh sieve size and stored at 4°C in
air-tight containers. Standard procedures for moisture
and KJELDAHL protein?, sample hydrolysis® and amino
acid analysis* were adopted. Cystine and methionine were
not analyzed by oxidation to cysteic acid and methionine
sulfone.

Morphological evaluation. From the respective 50 g
irradiated seed samples, lots of 80 seeds for each treatment
were separated and immediately planted in flats contain-
ing a steam sterilized 2:1:1 mixture of soil, sand and peat.
The flats were kept in the greenhouse at temperatures of
29.4°C (day) and 18.3°C (night). A randomized complete
block design was used with 4 replicates and 20 seeds were
planted for each treatment and replication. Germination
and seedling height were recorded 15 days after 509,

germination was observed in the control. From this data
the seedling performance was derived according to the
technique of OsBORNE and LUNDENS,

Resulis and discussion. The morphological data for
germination, seedling height and seedling performance
{Table 1) has manifested growth stimulation of varied
degrees as a consequence of seed irradiation. The germina-
tion in all treatments was earlier and higher than the
control while seedlings were taller in 1.0, 2.0 and 3.0 kR
and shortened from 5.0 kR. The seedling performance
interpolations® depicted an increase from 1.0 to 4.0 kR
with a progressive decrease subsequently. All comparisons
were significant (p > 0.01). Early germination in treated
seeds has been a phenomenon reported and reviewed
earlier by MusEEB and GREIG®. In Chhola this stimulation
continued up to 10.0 kR and is manifested by this trait’s

1 K. A. MujeEB, Experientia 29, 1426 (1973).

2 Methods of Analysis, 11th edn. (Association of Official Agricultural
Chemists, Washington 1970), p. 1015.

3 D.H. WaceLg, D.B. Parrisg and C. W, DevoE, J. Nutr. 88, 370

(1966).

4 D.H. Spackman, W.H. Stein and S. Moore, Analyt. Chem. 30,
1190 (1958). :

5 T.8. OsBorNE and A.O. Lunpen, Int. J. appl. Radiat. Isotopes
10, 198 (1961).

§ K.A. Mujees and J. K. Greic, Radiat. Bot. 73, 121 (1973).

Table I. Mean values of some morphological growth characteristics of Cicer arietinum L. cv. Chhola as influenced by y-radiation exposures

with characteristic/dosage correlations

Characteristics® Dosage (kR) v for
0 1 2 3 4 5 7.5 10 characteristic/dosage
Germination 71 74 75 74 75 75 75 75 0.702
Seedling height (cm) 6.8 7.2 7.2 7.1 6.8 6.1 5.8 5.7 — 0.88»
Seedling performance 1.00 1.10 1.11 1.09 1.06 0.95 0.90 0.88 — 0.84»

= LSD 0.01 for germination = 2; seedling height = 0.2; seedling performance = 0.04. ? Significant at > 0.01.
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Table II. Protein and significant amino acid compositions of Cicer arietinum L. cv. Chhola as influenced by y-radiation seed treatment

Characteristics  Dosages (kR) LSD (0.05)
0 1 2 3 4 5 7.5 10

Protein 19.5 19.3 19.4 19.5 19.5 19.5 19.0 19.0 NS

(moisture free)

Amino acids®

Arginine 9.22 + .04 9434+ .07 8494 .04 9254 .04 916-f.11 9.04+ .22 8.68+ .04 8914 .10 .37

Aspartic acid 12.02 4 .01 12,014 .03 12244 .10 12.124-.02 11.96 4+ .02 12214 .02 12.17 4 .04 12.16 + .03 .13

Recovery 93.09 94.25 93.22 92.34 93.53 91.89 96.31 94.42

(nitrogen basis)

a Amino acid values were corrected to 100%, recovery of KJELDAHL protein and to a moisture free basis.

nonsignificant correlation with dosage. The significant
growth reductions so characteristic of high dosages,
existed for height and seedling performance. The negative
correlations of seedling height and performance with dosage
have provided additional support for this growth trend
(Table 1). Such reductions have been earlier reported?-10.

Significant variations in amino acid compositions were
obtained for arginine and aspartic acid. The latter provi-
ded a definite increasing trend from 5.0 kR while erratic
decreases were obtained for arginine at 2.0 and 7.5 kR
(Table II). The nutritional parameters studied 1* suggest
that up to 10.0 kR no adverse trends developed to create
possibly deleterious first generation effects that may
enhance the frequency of not overcoming the negative
yield/protein/nutritional quality correlations. Current
mutation breeding programmes have attached importance
to improvement of protein content and quality. This trait
has been given due importance as the final selection sieve
for mutants in advanced generations!? or as an M,
selection parameter®®. The merits and demerits of either
approach have been considered® earlier, with the essen-
tiality of such qualitative assessment put forward by
Jounson et al.’* and GorrscHALK and MULLER. For C.
avietinum L., a diploid, the author feels that the nutri-
tional aspects should form the initial sieve. Subsequent
efforts may then be directed towards isolating progenies
depicting maximum combination of desirable characters
and possessing the adverse negative-correlation breaks.

The morphological data in general did not manifest
adverse irradiation effects up to 4.0 kR, and has provided
information for controlling treatments that a greater
desirable frequency of mutability is achieved in order to
facilitate making multidirectional selections. This may
lead to blending in an ‘ideal variant’ the improved desired
trait/s coupled with the carry through of the nutritive
quality genetic pool as is or be positively directed. Al-
though the nutritional status was not adversely effected
up to 10.0 kR, negative trends did appear for the growth
parameters. It may hence be advantageous not to use the
higher range for induced mutation studies, considering the

greater possibility of altering the otherwise optimum
cultivar characters.

The influence of acute y-radiation exposures upon the
nutritional and growth parameters of Cicer arietinum L.
cv. Chhola was studied. Consistent adverse variations
in protein and amino acid compositions did not occur up
to 10 kR. Growth parameters of germination and seedling
height provided varying degrees of significant (p > 0.01)
stimulatory responses and growth reductions. Interpreta-
tions from the nutritional and morphological data have
been made for developing a mutation breeding programme.

Zusammenfassung. Nachweis, dass es mittels Rontgen-
strahlen bei Cicer avietinum L. cv. Chhola gelingt, giinstige
Mutationen Dbeziiglich Aminospuren und Proteinen
herzustellen.
) K.A. Mujees?®
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Tandojam (Pakistan),

18 February 1974.

7Y.P.S. Bajaj, AW, SAETTLER and M. W, Apawms, Radiat. Bot. 70,
119 (1970).

8 J.V. Goup, K.M. Navar and M.C. Rao, Can. J. Genet. Cytol. 77,
254 (1969}.

9 K.A. MujeEB, Pak. J. Bot. 4, 65 (1972).

10 K.S. Ramuru, Mutation Res. 70, 197 (1970).

11 National Academy of Sciences, National Research Council, Publ.
No. 1100 (Washington D.C. 1963}, p. 55.

12 K. A, MujeEB, Radiat. Bot. 72, 369 (1972).

13 A. Micks, Proc. int. Atom. Energy Ass., Vienna 1970, p. 229.

UV, A. Jouxson, P. J. MatTerN, D.A. WaIteDp and J. W. ScumMipT,
Proc. int. Atom. Energy Ass., Vienna 1969, p. 29.

15 W. GorrscHALK and H. MULLER, Proc. int. Atom. Energy Ass.,
Vienna 1970, p. 201.

18 Acknowledgment. This work was done while the author was on a
Postdoctorate fellowship at Kansas State University, Manhattan,
Kansas 66506, USA. The help provided by Prof. C. W. DEYOE is
gratefully acknowledged.

The Effect of Starvation on the Chemical Composition of Red and White Muscles in the

Plaice (Pleuronectes platessa)

Recent studies':? have shown that red and white
muscles respond differently to prolonged starvation. In
the present study on the plaice (Pleuronectes platessa) the
levels of nucleic acids have been investigated in the red
and white myotomal muscles during starvation. The

previous investigations? concerning water, glycogen and
protein content of the two muscles have also been extend-
ed to fish starving for up to 30 weeks.

Matevials and methods. The method of capture and
treatment of fish has been described previously? Fish



