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me tacen t r i c ;  the  sex ch romosomes  were similar  and b o t h  
t a x a  had  an ind is t inguishable  pa i r  of acrocentr ics  w i th  
p r o m i n e n t  satell i tes.  These data,  part icularlY the  com- 
m o n  occurrence of sa te l l i ted chromosomes ,  suggest  t h a t  
xer ine  ground  squirrels  and  cer ta in  Asian t ree  squirrels  
m a y  have  evolved f rom c o m m o n  ances t ra l  stock, a 
hypo thes i s  amenab le  to fu r the r  t es t ing  by  means  of G- 
band  compar isons .  

Final ly ,  t he  d iscovery  of 2 n - -  38 in xer ine  ground  
squirrels,  an old group t h a t  d iverged f rom o ther  squirrels 
ear ly  in its h is tory ,  lends suppor t  to our earlier pos tu la te  

t h a t  t he  a n c e s t r a l  ch romosome  c o m p l e m e n t  of the  sub,  
fami ly  Sciurinae was in t he  range  of 2 n = 38-4014. 

Bt~IBO~bl. XpoMocOMbI aqbpHKaHCKHX 3eMIIflHO~ 6eJIKH, 
Zerus rutilus, He OTJI14qatOTefl OT TOHKOIIaYIOFO cycJIHKa, 
Spermophilopsis leptodactylus, H3 CpeJIHOfi A3m4. t,(api4owHn 
c0/Iep~I4T 6 MeTatleHTpHqeCKI4X, 20 Cy6MeTatleHTpHqeCKHX, H 
2 a~(potieHTpHqeCKHX ayTOCOM C xopomo Bb~paa(eHm,[MH 
CHyTHHKaMI4. X-xpoNoc0Ma - MeTaI~eHTpgK; g-xpordocoMa- 
0qeHL MaJleHbKa~I. Kp0M0C0MHbL~ CXO~CTB0 0Ka3bIBaeT rl0]I- 
jlep>KKy )I:Ift BKJItOqeHH/t Spermophilopsis B TpH6y Xerini 
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G a m m a - R a d i a t i o n  Induced Variat ion in s o m e  Morpholog ica l  and Nutr i t ional  C o m p o n e n t s  of 
Cicer ar ie t inurn L. cv. Chhola 

All the  p reva len t  commerc ia l  cul t ivars  of Cicer arietinum 
L. in P a k i s t a n  possess a n  adequa te  nu t r i t i ve  value1 b u t  
are low-yielding and  suscept ible  to the  g ram pod-borer ;  
Heliothis armigera l-lb. This  s tudy  wi th  C. arietinum L. cv. 
Chhola has  assessed t h e  acute  g a m m a  rad ia t ion  effects  on 
the  morphologica l  and nu t r i t i ona l  pa ramete rs .  

Materials and methods. Seven 50 g seed lots of one year  
old Cicer arietinum L. cv. Chhola a t  9.4% mois ture  con ten t  
were given single y rad ia t ion  exposures  of 1.0, 2.0, 3.0, 
4.0, 5.0, 7.5 and  10.0 Ki loroen tgens  (klR) f rom a G~ 4500 
Ci source. An ex t ra  lot  served as t he  control .  

Nut r i t iona l  evaluat ion.  25 g seed samples  wi th  the  
respect ive  t r e a t m e n t s  were ground  on a micro sample  mill  
to pass t h rough  a 40 mesh  sieve size and  s tored at  4 ~ in 
a i r - t ight  containers .  S t anda rd  procedures  for mois ture  
and  KJELDAI-IL pro te in  2, sample  hydro lys is  ~ and amino 
acid analysis  a were adop ted .  Cyst ine  and  me th ion ine  were 
no t  ana lyzed  by  ox ida t ion  to  cysteic acid and me th ion ine  
sulfone. 

Morphological  evaluat ion.  F r o m  tile respec t ive  50 g 
i r rad ia ted  seed samples,  lots of 80 seeds for each t r e a t m e n t  
were sepa ra ted  and  immed ia t e ly  p l an t ed  in f lats  conta in-  
ing a s t eam steri l ized 2:1:1 mix tu re  of soil, sand and peat .  
The f lats  were kep t  in the  greenhouse  a t  t e m p e r a t u r e s  of 
29.4 ~ (day) and 18.3 ~ (night) i A r andomized  comple te  
block design was used wi th  4 repl icates  and  20 seeds were 
p l an t ed  for each t r e a t m e n t  and replicat ion.  Germina t ion  
and  seedling he igh t  were recorded 15 days  af ter  50% 

germina t ion  was observed  in the  control .  F r o m  this  da t a  
the  seedling pe r fo rmance  was der ived according to  the  
t echn ique  of OSBORNE and LUNDEN 5. 

Results and discussion. The morphologica l  da ta  for 
germinat ion ,  seedl ing he igh t  and  seedling pe r fo rmance  
(Table 1) has mani fes ted  g rowth  s t imula t ion  of var ied  
degrees as a consequence of seed i r radia t ion.  The germina-  
t ion  in all t r e a t m e n t s  was earlier and  higher  t h a n  the  
contro l  while seedlings were tal ler  in 1.0, 2.0 and 3.0 k R  
and  shor tened  f rom 5.0 kR. The seedling pe r fo rmance  
in te rpola t ions  5 depic ted  an increase f rom 1.0 to  4.0 k R  
wi th  a progressive decrease subsequent ly .  All compar i sons  
were signif icant  (p ~> 0.01). Ea r ly  ge rmina t ion  in t r ea ted  
seeds has been a p h e n o m e n o n  repor ted  and reviewed 
earlier by  Muj  EEB and  GREIG 6. In  Chhola th is  s t imula t ion  
cont inued  up to 10.0 k R  and  is mani fes ted  by  th is  t r a i t ' s  

1 K. A. MUJEEB, Experientia 29, 1426 (1973). 
2 Methods oJ Analysis, 11th edn. (Association of Official Agricultural 

Chemists, Washington 1970), p. 1015. 
3 D.H. WAGGLE, D.B. PARRISH and C.W. DEYOE, J. Nutr. 88, 370 

(1966). 
4 D.H. SPACKMAN, W.H. STEI~ and S. MOORE, Analyt. Chem. 30, 

1190 (1958). 
5 T.S. OSBORNE and A. 0. LUNDEN, Int. J. appI. Radiat. Isotopes 

10, 198 (1961). 
s K.A. MUJEEB and J.K. GREIG, Radiat. Bot. 13, 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 a Dosage (kR) r 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 b 
Seediing performance 1.00 1.10 1.11 1.09 1.06 0.95 0.90 0.88 -- 0.84 b 

LSD 0.01 for germination = 2 ; seedling height = 0.2 ; seedling performance = 0.04. b Significant at p ~ 0.01. 
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Table II. Protein and significant amino acid compositions of Cicer arietinum L. cv. Chhola as influenced by 7-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 aeids~ 
Arginine 9.16 4- .11 9.04 =L .22 8.68 -t- .04 8.91 4- .10 .37 
Aspartic acid 11.96 :t: .02 12.21 -- .02 12.17 ~: .04 12.16 ~ .03 .13 
Recovery 93.53 91.89 96.31 94.42 
(nitrogen basis) 

9.22 • .04 9.43 ~ .07 8.49 ::t: .04 9.25 -L .04 
12.02 :t= .01 12.01 ~ .03 12.24 ~ .10 12.12 :t= .02 
93.09 94.25 93.22 92.34 

Amino acid values were corrected to 100 % recovery of KJELDAHL p~:otein and to a moisture free basis. 

nons igni f icant  correla t ion wi th  dosage. The s ignif icant  
g rowth  reduct ions  so charac ter i s t ic  of h igh dosages, 
exis ted for he ight  and  seedling performance .  The negat ive  
correlat ions of seedling he ight  and per formance  wi th  dosage 
have  p rov ided  addi t iona l  suppor t  for th is  g rowth  t r end  
(Table 1). Such reduct ions  have  been  earlier r epor ted  v-l~ 

Signif icant  var ia t ions  in amino  acid composi t ions  were 
ob ta ined  for arginine and aspar t ic  acid. The la t te r  provi-  
ded a def ini te  increasing t r end  f rom 5.0 k R  while errat ic  
decreases  were ob ta ined  for arginine a t  2.0 and  7.5 k R  
(Table II).  The nu t r i t iona l  pa r ame te r s  s tud ied  ~ suggest  
t h a t  up to 10.0 k R  no adverse  t r ends  developed to  create  
possibly deleterious f i rs t  genera t ion  effects t h a t  m a y  
enhance  the  f requency  of no t  overcoming the  negat ive  
y ie ld /p ro te in /nu t r i t iona l  qua l i ty  correlat ions.  Current  
m u t a t i o n  breeding  p rog rammes  have  a t t ached  impor tance  
to  i m p r o v e m e n t  of p ro te in  con ten t  and  qual i ty.  This t r a i t  
has  been given due impor t ance  as the  final selection sieve 
for m u t a n t s  in advanced  genera t ions  ~2 or as an M~ 
select ion p a r a m e t e r  a3. The mer i t s  and demer i t s  of e i ther  
approach  have  been considered~3 earlier, wi th  the  essen- 
t ia l i ty  of such qua l i ta t ive  assessment  p u t  forward by  
JOHNSON et al. ~4 and GOTTSCHALK and  M U L L ~  ~5. For  C. 
arietinum L., a diploid,  the  au tho r  feels t h a t  the  nutr i -  
t ional  aspects  should form the  init ial  sieve. Subsequen t  
efforts  m a y  then  be di rec ted  towards  isolat ing progenies 
depic t ing  m a x i m u m  combina t ion  of desirable charac ters  
and possessing the  adverse  negat ive-corre la t ion  breaks.  

The morphologica l  da t a  in general  did no t  mani fes t  
adverse  i r radia t ion  effects  up to  4.0 kR, and has  p rov ided  
in format ion  for control l ing t r e a t m e n t s  t h a t  a grea ter  
desirable f requency of m u t a b i l i t y  is achieved in order  to 
faci l i tate  mak ing  mul t id i rec t ional  selections. This m a y  
lead to  b lending in an ' ideal  va r i an t '  the  improved  desired 
t ra i t / s  coupled wi th  the  carry  th rough  of the  nu t r i t ive  
qua l i ty  genetic pool as is or be posi t ively  directed.  Al- 
t hough  the  nu t r i t iona l  s ta tus  was no t  adverse ly  effected 
up to 10.0 kR,  negat ive  t r ends  did appear  for the  g rowth  
parameters .  I t  m a y  hence  be advan tageous  no t  to use the  
higher  range for induced  m u t a t i o n  studies,  consider ing the  

grea ter  possibi l i ty  of a l ter ing the  otherwise o p t i m u m  
cnl t ivar  characters .  

The influence of acute  y- radia t ion  exposures  upon the  
nu t r i t iona l  and g rowth  pa rame te r s  of Cicer arietinum L. 
cv. Chhola was s tudied.  Consis tent  adverse  var ia t ions  
in p ro te in  and  amino  acid composi t ions  did no t  occur up 
to 10 kR.  Growth  pa rame te r s  of ge rmina t ion  and seedling 
he ight  p rov ided  vary ing  degrees of significant  ( p )  0.01) 
s t imu la to ry  responses  and  g rowth  reduct ions .  I n t e rp re t a -  
t ions  f rom the  nu t r i t iona l  and morphological  da ta  have  
been made  for developing a m u t a t i o n  breeding p rogramme.  

Zusammen[assung. Nachweis ,  dass es mi t te ls  R6ntgen-  
s t rahlen  bei Cicer arietinum L. cv. Chhola gelingt, giinstige 
Muta t ionen  beziiglich Aminospuren  und  Pro te inen  
herzustel len.  
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T h e  Effect  of  S t a r v a t i o n  on  the  C h e m i c a l  C o m p o s i t i o n  of R e d  and  W h i t e  M u s c l e s  in  the  
P l a i c e  (Pleuronectes platessa) 

Recen t  studies1, ~ have  shown t h a t  red and whi te  
muscles  r e spond  d i f ferent ly  to  pro longed s ta rva t ion .  In  
t h e  p re sen t  s t u d y  on the  plaice (Pleueonectes ptafessa) t he  
levels of nucleic acids have  been  inves t iga ted  in the  red 
and  whi te  m y o t o m a l  muscles dur ing  s ta rva t ion .  The 

previous  inves t iga t ions  ~ concerning water ,  glycogen and 
pro te in  co n t en t  of the  two muscles have  also been  ex tend-  
ed to  fish s t a rv ing  for up to  30 weeks. 

Materials and methods. The m e t h o d  of cap ture  and 
t r e a t m e n t  of fish has  been descr ibed previous ly  ~. F ish  


