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Abstract. Two eultivars of Cicer arietinum L. with contrasting sensitivities to water stress, 
cv. C 214 (relatively resistant) and cv. 130 (susceptible) were compared for their protein eonten$ 
and soluble nitrogen (sol-N) under water stress. During water stress shoots of the cv. C 214 
showed an increase (over the control) in both protein and sol-N content. The total  nitrogen 
(total-N) also increased in the cv. C 214 while remaining almost unaffected in the cv. G 130. 
C~fltivar C 214 shoots recorded lower protein/sol-N ratios. The results have been discussed in 
relation to resistance to water stress. 

Water stress affects the protein levels of the biological systems. SHA~ and 
Loo~IIs (1965) in sugar beet, SAV~IER et al. (1968) in creosote bush and DwI- 
VEDI et al. (1979) in excised rice leaves showed decrease in protein levels 
under water stress. However, GHAZALEH and HA~ERS~OTT (1967) and 
TODD and BASLER (1965) could not find any deleterious effects of drought on 
soluble protein levels of sweet orange and wheat, respectively. An apparent 
increase in protein has also been reported (WADLEIGH and TEARE 1945 and 
SgBBOTI~A 1962). Thus large variations in protein levels have been noticed 
depending upon the experimental materials and conditions. 

Characterization of drought resistance at metabolic level from comparative 
studies on differentially sensitive cultivars of the same crop under water 
stress has been attempted, e.g. MALI and MEHTA (1977a, b) and HANSON et al. 
(1977) but such studies are lacking in legumes. Therefore, the present com- 
munication compares two differentially sensitive cultivars of Ulcer ariet inum 
L. under identical water stress conditions. 

M A T E R I A L S  A N D  M E T H O D S  

The seedlings of Cicer ariet inum cv. G 130 (susceptible) and cv. C 214 
(resistant) were raised as described previously (SING~ and RAI 1980). The 
water stress was provided to the 10 day old seedlings by dissolving PEG-6000 
in nutrient media and samples were collected after 8 days of stress. After 
complete removal of pigments from the samples with 80 ~ ethanol, the pro- 
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trains were precipitated with 15% TCA at 0 ~ for 24 h, then centrifuged and 
washed with ethanol and then defatted with boiling ethanol : ether (3 : 1) 
mixture. The residue was dissolved in 5 ml of  0.3 BT NaOH at 30 ~ for 18 h, 
centrifuged and residue washed once with 4 mlof0 .3  M NaOH. The super- 
naSants were combined and final volume made 10mlwith  0.3 M I~aOH. Of 
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Figs.  1 and 2. Changes in protein content (Fig. 1) and soluble nitrogen content (Fig. 2) of  cv. 
C 214 (full line) and ev. G 130 (dashed line) in shoot and root at  various osmotic potentials  in 
substrate. 

the above extract 0.5 ml was used to determine protein in samples after the 
me~hod of L o w e r  et al. (1951). The soluble nitrogen (sol-N) was determined 
by traditional mierokjeldahl method as described by Praz~. (1955). 

RHSULTS 

In shoots of both the cultivars protein levels show phasic changes (Fig. 1). 
At milder stress (i.e. --3 • 105 Pa) protein levels showed an increase which 
decreases at - -6 • 105 Pa and again showed an increase beyond - 8  • 105 Pa. 
A distinct cultivarial difference is also evident, ~vhere resistant cv. C 214 
showed a higher increase over control in protein levels as compared to 
susceptible cv. G 130. It  is further noticed that in the susceptible ev. G 130 
the level of  proteins mostly remained lower than the control. 

However, the absolute protein content [mgprotein g-1 dry m.] was 
higher in the susceptible cv. G 130 as compared to resistant cv. C 214 
(Table 1). 

Also in roots with increasing stress levels in both the cultivars protein 
changes show a phasic nature. The percent inhibition was much lower in 
resistant cv. C 214 than that in susceptible cv. G. 130 (Fig. 1). 

In cv. C 214 shoots there is a sharp rise in the sol-N fraction with increas- 
ing stress levels while in cv. G 130 an increase of only ca. 30% is noticed. 
Thus cv. C 214 showed higher increase in both protein as well as sol-N as 
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T~I~ 1 
The effect of different levels of water stress on proteins [rag g-1 dry m.] of shoot and root of 
eultivare C 214 and G 130 on 8th day 

Shoot 
Osmotic potential in substrate [ • 105 Pal 

0 - - I  - -3  - -6  - -8  - -10 Mean 

Cv. C 214 66.06 68.41 105.72 68.98 74.06 89.83 78.84 

Cv. G 130 136.18 125.97 158.53 109.56 128.82 125.78 130.38 

Mean 99.82 97.19 132.12 89.27 101.44 107.80 

C.D. (0.05) (i) To compare effect of stress ---- 11.50; (ii) to compare cultivars ---- 6.64. 

Osmotic potential in subatrate [ • 105 Pal 
Root 

0 --1 - -3  - -6  - -8  --10 Mean 

Cv. C 214 60.80 58.86 63.88 41.70 61.85 68.65 57.07 

Cv. G 130 84.16 104.85 64.10 47.22 78.92 81.80 76.40 

Mean 72.47 80.24 64.29 44.46 63.72 70.23 

C.D. (0.05) (i) To compare effect of stress --~ 10.75; (ii) to compare oultivars ~ 6.20. 

compared to cv. G 130. In roots sol-l~ decreases initially but  shows recovery 
beyond --6 • 105 Pa. The pat tern of changes is similar to t ha t  observed for 
proteins and again relative values are higher in cv. C 214 as compared to 
cv. G 130. 

In shoots absolute sol-N values [mg g-1 dry  m.] were much higher in cv. 
C 214 than  those in cv. G 130 while in roots the values mostly remained com- 
parable (Table 2). Thus it seems tha t  cv. C 214 maintained low pr0tein/sol-N 
ratios while cv. G 130 maintained higher protein/sol-N ratios. A look at  
the balance sheet shows tha t  with increasing stress levels there was an 
increase even in total-N of cv. C 214 while in cv. G 130 it remained almost 
unaffected. Thus the better performance of cv. C 214 under stress may be 
related to its raised-N levels. 

D I S C U S S I O N  

An earlier experiment on the growth of Cic~r arietinum L. cultivars 
established a higher susceptibility of cv. G 130 to water stress as compared 
to cv. C 214 in the early vegetative stage (SIxtH and RAI 1980). Thus 
changes in proteins were undertaken to check if the eultivarial difference is 
related in any  way to their protein levels and metabolic patterns under 
stress. 

I t  has been observed tha t  in resistant cv. C 214 with increasing stress 
levels there is a distinct increase in protein and sol-N while in cv. G 130 
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T ~ n E  2 
A balance sheet of protein-N, soluble-N and total-N as affected by water stress levels in 
ev. C 214 and ev. G 130 (nitrogen in mg g-1 dry m.) 

Osmotic potential in substrate ( • 105 Pa) 

0 --1 --3 - -6  - -8  --10 

Cv. C 214 
Shoot Pro-N 10.57 10.95 16.92 11.04 11.85 14.37 

Sol-N 12.96 25.36 26.32 27.59 32.38 42.53 

Root  Pro-N 9.73 9.42 10.22 6.67 9.90 10.98 
SoI-N 6.08 5.89 4.05 4.29 7.79 6.86 

Cv. G 130 
Shoot Pro-N 21.79 20.16 25.36 17.53 20.61 20.12 

Sol-N 11.84 12.59 15.85 15.43 12.88 12.57 

Root Pro-N 13.47 16.78 10.10 7.56 12.63 13.10 
Sol.N 8.68 10.16 6.47 3.85 7.89 8.18 

Total.N cv. C 214 18.67 25.81 28.76 24.80 34.96 37.37 
Shoot q- Root  ev. G 130 27.89 29.85 28.97 22.19 27.01 27.15 

these changes were minimal and a decrease in their level was indicated. 
Further  it is interesting to note that  in both the cultivars protein changes 
are phasic. Thus our results confirm the pat tern of protein changes shown 
by CHE~ et al. (1964) in soil grown Citrus seedlings where three distinct 
phases were observed. The first phase was characterized by an increase in 
protein level of seedlings. This was interpreted in terms of some 'factor' 
produced under milder stress which promotes protein synthesis. The second 
phase was characterized by a decrease in protein levels explained as resulting 
from the degradation of macromoleeules making them more susceptible 
to proteolysis. The third phase showed again an increase in protein levels and 
this was interpreted as due to resynthesis from the increased soluble pool 
of smaller molecular weight proteins. Increase in the protein levels under 
drought stress could be explained on the basis of findings of KESSnER (1961) 
who showed an increase in RNA content during dehydration which may result 
in increased protein synthesis. C~E~ et al. (1968) showed intensification of 
RNA synthesis in wheat during germination under stress. WAG~ER (1954) 
suggested that  protein synthesis may be stimulated by a shift in equilibria 
due te amino acid accumulation. However, this was discarded by C~E~ et al. 
(1964) on the basis that  protein synthesis was far beyond that  expected from 
equilibria shifts only. 

On the other hand decreased protein synthesis rate under drought stress 
has repeatedly been confirmed using labelled amino acid incorporation 
studies (BE~ ZIo~I et al. 1967, DHI~DSA and CLV, LA~D 1975). Reduction in 
protein synthesis under drought has been correlated to increased mono/poly- 
some ratios (HSIAG 1970, BEWL~Y 1972) and also tha t  rewatering results to 
quick recovery to polymeric forms (HsIAo 1970). 

A distinct increase in total-lW and protein in resistant cv. C 214 has been 
recorded over control. This increase in totM-l~ levels must help the plants 
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in sustaining higher protein levels. A distinct increase in total-l~ has also 
been noted by C ~  et al. (1964) in Citrus seedlings. An improvement in 
nitrogen metabolism has been reported under salt stress also ( K ~ s s ~ R  and 
S~r 1969, LA~co])A~ et al. 1973). 

A distinct eultivarial response has been recorded. Though the total pro- 
tein content [rag g-~ dry m.J is larger in the sensitive cv. G 130 but under 
stress conditions cv. C 214 showed an increase as compared to control plants, 
in cv. G 130 there is a decreasing trend. Total-l~ under stress also increased 
in ev. C 214 while in cv. G 130 there is no appreciable change. Thus the better 
performance of cv. C 214 as compared to cv. G 130 under stress seems to be 
related to its capacity to increase specific proteins under drought con- 
ditions. S~UTT~. and TOD~ (1967) have shown that resistant wheat cultivars 
under drought maintain a higher percentage of  large molecular mass proteins 
as compared to non-resistant cultivars. 
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In  the present  world with a steadily increasing technical development and urbanization the 
Man beeon2es more and more estranged from nature. The technique facilitates and rationalizes 
human act ivi ty  in many fields but ,  on other hand, it  changes the configuration of the living 
environment -- a high level of decibels disturbe a previously quiet landscape, the verdure is 
replaced by concrete, iron and synthetic substances, and monotous grey predominates over 
a vivid dlsI~ay of eolours. The concentration of inhabitants in towns makes the interhuman 
relations e.a~ier but  simultaneously leads to a sense of estrangement,  lonesomeness and s~ress 
sitnations ir~ the life of individuals. No wonder tha t  there is an ever increasing number of those 
who seek re~t, composure and equiIibriLun in nature which, regrettably, is on the wane nowadays. 
This stimulal~es the effort to use every however small area to preserve or revive the beauty of the 
living na ture  and contribute to harmonious relations between its parts  and between it, as a whole, 
and the urb[~n environs. A prefigurement of this effort~ -- even though issuing from other his- 
torical and s~)cial conditions -- are the Japanese gardens and parks. They are distinguished by 
simplicity aI~d beauty, using natural  materials in their original form and co]our to  a maximum 
exten~. 

The book reviewed acquaints the reader with the different types of gardens, pointing out  the 
differences in t!~eir architectonic style and in the function of individual components, and informs 
about , the aest~ eric effect of plants, water sheets and natural materials -- wood, sand and stones. 
A collOction o1 black-and-white and colour photographies accompanies the reader through 
ancient temple and palace gardens (KySto, Tokyo) and through parks of modern cities (e.g. O~a- 
ks). The ~eombarison of the architecture of a Japanese garden with the architectonic lay-out of 
large Eurc~e(n  gardens and parks (palace parks in West Germany) is instructive particularly for 
an expert. Ar~ amateur horticulturist will appreciate the closing par t  of the book, which brings 
ideas how t~ apply the functional and aesthetic elements typical of the Japanese gardens in both 
large publi6 parks and miniature private gardens of other countries. The book will delight no t  
only a natu~re-fancier but  also an expert-biologist, as i t  shows the importance of his vocation in 
helping people to find spiritual recreation. 

DANUw HoDk~ovk (Prah a) 


