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ABSTRACT 

PHYSIOLOGICAL ANALYSIS OF INFLUENCE OF SALINITY ON GROWTH 

AND DEVELOPMENT OF SAFE LOWER ( C a r t h a m u s ..tinctorius L.) 

By 

VISHWANATH BHAGWANRAO DARKUNDE 

A Candidate for the degree 

of 

MASTER OF SCIENCE ( AGRICULTURE } 

1992. 

Research Guide : Prof. V.A. Patil 

Department : Agr i cu l tu ra l Botany 

A pot t r i a l experiment e n t i t l e d , " P h y s i o l o g i c a l 

a n a l y s i s of in f luence of s a l i n i t y on growth and development 

of saff lower c u l t i v a r " was c a r r i e d dur ing the r a b i season 

of 1988-89 a t Centra l Campus, Mahatma Phule Krishi Vidyapeeth, 

Rahur i , D i s t : Ahmednagar, Maharashtra State. 

The experiment was laid out in factorial 

complet ly Randomised Design ( FCRD) with three r e p l i c a t i o n s . 

The experiment c o n s i s t e d three v a r i e t i e s v i z . , N 6 2 - 8 , 

Bhima and JSF-1 and two s a l i n i t y l e v e l v i z . , 01% and 0.2c/b 

Con td . . . 
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Abstract Contd . . . V.B. Darkunde 

alongwith control . The observations on dif ferent plant 

charac te rs such as plant height , number of branches, leaf 

number, leaf area, dry matter content of stem, leaves and 

caputulum, growth functions were recorded. Simultenously 

chemical analysis of plant par ts for N, ? , K, Na and Ca 

was worked out . 

The main object being to understand the influence 

of s a l i n i t y on safflower v a r i e t i e s in terms of growth 

responses and chemical composition. 

There was de f in i t e reduction in height of p l an t s , 

number of branches per plant, number of leaves per p l an t , 

leaf area and leaf area duration under sa l t t reatments were 

observed. The flowering period was delayed while the 

maturi ty of the crop was e a r l i e r under the s a l i n i t y t reatments . 

Total dry weight of shoot was reduced s ign i f i can t ly 

and reduction was due to combined ef fec t of s ign i f i can t 

reduct ion in component plant par ts a t a l l sampling occasions. 

This e f fec t of s a l i n i t y in depression of leaf weight during 

grain development stage may further have affected grain 

f i l l i n g and thus f i n a l 1000-grain weight and f i n a l grain 

y i e l d . 

Contd . . . 



 
 
 
 
 
 
 
 

 



INTRODUCTION 



1 . INTRODUCTION 

In India o i l s e e d s form the second major group 

of a g r i c u l t u r a l c r o p s , next to food g r a i n s . Safflower i s 

t he second important o i l s e e d crop next to groundnut, not 

only i n India but i n the world. U n t i l recent y e a r s , 

sa f f lower (Carthamua t i n c t o r i u s L.) was confined to the 

r e g i o n s of Asia , A f r i c a , Europe, A u s t r a l i a , North America 

and C a l i f o r n i a . In i t s evolu t ionary h i s t o r y , mankind 

domest ica ted t h i s p l an t for the co lour of flowers but now 

i t p lays a s i g n i f i c a n t ro l e as an o i l s e e d crop in the 

w o r l d ' s economy. 

Safi lower (Carthamus t i n c t o r i u s L.) i s a member 

of t h e compositae family Asteraceae wi th d ip lo id chromosome 

number 2n = 2k in c u l t i v a t e d saff lower v a r i e t i e s . Saff lower-

i s an important r a b i o i l s e e d c rop , being .xerophyte, I t Is 

grown under* dry farming areas of Maharashtra , Gujara th , 

Madhya Pradesh, Andhra Pradesh and Karnataka. Safflower is 

r e p o r t e d to be a drought t o l e r a n t crop because of i t s 

s t rong t a p root system, which p e n e t r a t e s deep in to the s o i l 

upto the depth of about 7 f e e t . I t remains succulent in 

ea r ly s t ages of growth and assumes xerophyt ic na tu re a t 

l a t e r s t ages and, t h u s , cons iderably reduces the mois ture 

l o s s . This has f a c i l i t a t e d i t s c u l t i v a t i o n in s c a r c i t y 

zones, r ece iv ing annual p r e c i p i t a t i o n of 300-500 mm. As i t 

i s hardy in na ture and requ i re low input on c u l t i v a t i o n , 

i t has become & p rec ious crop to dry land i a rmers . 



2 

Safflower is potential oilseed crop for 

'Vanaspati' industry, since its oil is suitable for hybro-

genation. Oil has excellent storage, properties as it 

contains negligible amount oi' linolenic acid. 

Safflower is an important source oi' edible oil and it is 

considered superior over groundnut oil (Rao and Ayyanger, 

1956) • Commercial safflover varieties contain about hO 

per cent hull, 32 to 37 per cent oil, 3 per cent minerals 

and 18 to 20 per cent carbohydrates (Applewhite, 1966), 

It also contains vitamin 'A' and vitamin 'D' in sufficient 

quantities. Safflower oil contains 93$ of unsaturated 

fatty acids of which 72 to 78 per cent is linoleic acid, 

which is the highest amongst all the edible oils. In 

addition to this, it also contains 11 per cent oleic, 

6 per cent plamatic and 3 per cent stearic acid. Therefore, 

its daily consumption not only prevents further deposition 

of cholesterol but also reduces the level of cholesterol 

in the blood. So due to its anticholesterol property, it 

can be safely used by the patients of cardio-vascular 

diseases. 

Total area under oilseed crops in the country is 

about 173-57 lakh hectares. India is a major safflower 

growing country in the world and stands first both in area 

and production. Area under safflower in the country is 

about 7»62 laKh hectares which is 75 per cent oi worlds 
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acerage and the annual production is about ^.29 lakh 

tonnes (Anonymous, 1989). 

In Maharashtra State, sail'lover is one of the 

major oilseed crops, next to groundnut occupying 22 per 

cent area. Area under sal J lower in Maharashtra is about 

5.8W lakh hectares and the annual production is about 

3.28 lakh tonnes, (Anonymous, 1988-89). Kahf-rtshtra stands 

first in both area and production as it occupies 75 Per 

cent area and 77 per cent production of the country. The 

average production of safilower in Maharasntra is ̂ 63 kg 

per hectare which is very low ss compared to other countries. 

The area under safflower cultivation is increasing every 

year in Maharashtra State and also in other states due to 

the fact that it does better under adverse conditions. 

According to the nutritionalists, the body 

requirement of edible oil per capita per day is about 30 

gms,' but consumption is only 12 gm of oil per capita per 

day in India, which is very less as against % to 70 gms 

in the developed countries. i?'rom this, it is clear that our 

consumption is very less than that of other countries 

because of acute shortage and high prices of oil. At present, 

there is about 'W lakh tonnes of oil shortage in the 

country and to meet this demand our count ry has to pay 

nearly 800 to 10U0 crores of rupees per yea-.r in foreign 

currency. Therefore, to save the foreign e;> cnange on the 



import of edible oil and to increase the consumption of 

oil, it is necessary to increase tne production of oil 

which can be achieved by increasing the area under 

safflower crop and evolving the varieties which will have 

high yield as well as high percentage of oil under 

variable environmental conditions. 

The basic biological principle is that the 

various physiological processes, which determine the yield 

of crop in respect of quality as well as quantity, are 

primarily governed by three complex factors viz., (i) 

climate (ii) plant factors and (iij) soil factors. Amongst 

the soil factors, the overwhelming accumulation of salts 

in the rhizosphere results in the reduced plant growth 

principally due to development of high osmotic pressure 

in the root medium and also due to nutritional disturbances 

or disturbed metabolism. 

Salinity is the limiting factor for the 

agricultural production. Large area on the earth surface 

i.e. about 9 x 10 hectare's of land become problematic 

due to salinity and become unfit for crop production. 

This area is one third of all irrigated land affected by 

salt. 

In Maharashtra State, the salinity problem is 

principally of two types. In coastal regions, it is becauae 
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of the t i d a l motoiiwof sea water which resul t s in 

continuous deposition of sa l t s in the cul t ivable f ie lds 

or because of shallow water table and in planes i t is 

because of faulty i r r i g a t i o n p rac t i ces , accompanied by 

a r i d i t y and i l ] drainage conditions. Kakade 0968) 

est imated, that the inland sa l t affected soi l s are above 

1,00,000 acres of which major area is in the d i s t r i c t s of 

Ahmednagar, Poona, Satara , Sangli and Solapur. 

It is well known that ce r ta in species of crops 

have a ve r sa t i l e cha rac t e r i s t i c s of withstanding the 

sa l ine condit ions. The ecologist and plant pi ys io log i s t 

regard t h i s issue in terms of tolerance and response of 

p l an t s , whereas soil s c i en t i s t s or a g r i c u l t u r i s t s are more 

concerned with so i l condit ions. An ef iect ive approach in 

growing plants under sal ine conditions warrants the be t te r 

understanding of the physiologica.1 basis of sa l t tolerance 

of p l a n t s . It is ob vious that when ava i l ab i l i ty of water 

i s r e s t r i c t ed by a s a l i n i t y all the factors which regulate 

or influence water absorption and water loss by plants 

contr ibute in some way to the resul tant which Is termed as 

• sa l t t o l e r a n c e ' . The sa l t tolerance is the a b i l i t y of 

plant to to le ra te high concentration of soluble s a l t s in 

the root medium. I t , usual ly , is expressed by reference to 

the s a l in i ty level that causes a cer ta in decline in y ie ld . 
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The discussion about the physiological causes of salt, 

injury to the plants from excessive accumulation of salts 

in the soil large^j revolves around two mechanisms. At one 

time, it was preconceived that the excessive accumulation 

of soluble salts in the root zones of plants results in 

the development of high external water potential through 

which the availability of water is reduced which in turn 

results in the retarded plant growth, a mode of injury that 

is often called as osmotic effect. This osmotic inhibition 

~" hypothesis was postulated by Wadleigh and Gauch 0 9M+)^ 

Magisted (_19̂ 5) and has been further supported by Bernstein 

and Pearson (l %K) Janes (1966) and Parson- (1968). But it 

has also been observed that plants do absorb the constituants 

of saline solution to varying degree which may bring about 

nutritional disturbances or toxic effects presumably being 

the result of some interaction between salts and organic 

substances (Uvhits, 1 9̂ -6) . 

The problem of salinity may be reddressed by 

using technological and biological approaches. The 

technological approaches includes try to find inexpensive 

and cost efficient ways of d6,;alting sea water to be used 

for irrigation purposes, soil-water management and 

irrigation methodology. Biological approaches include 

identification of halophytes study their tolerance 

mechanism, if necessary, try to introduce more desirable 
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h o r t i c u l t u r a l or agronomic t r a i t s into them, the 

introduction of s a l t tolerance cha rac t e r i s t i c into crop 

p l a n t s , the majority of which are glycophytes. Recent 

inves t iga t ions on the physiological analysis of s a l t 

to lerance have la id much emphasis on the protoplasmic 

characters and proper t ies . Based on these p roper t i e s , the 

t e s t s for sa l t tolerance and methods for induction of sa l t 

hardiness are given out (Sakai and Rodrigo, 1960). 

Safflower is said to be to le ran t to s a l i n i t y . 

Work on th i s factor is very meagre. Investigations on the 

s a l t tolerance of safflower in India at gerrrination stage 

have been in i t i a t ed in va r i e t i e s of safflower by Bengal 

et a l . (198*0, ?at.U and Bangal C1 ( 8̂SO . Investigations on 

t h i s aspect have been attempted in various parts of the 

world. However, the physiological analysis oi t h i s problem 

i s not fully explored. 

In view of the above considerat ions, the present 

inves t iga t ion "physiological analysis of influence of 

sa lan i ty on growth and development of safflower" was under­

taken with the following main object ives : 



fa 

a) To study the influence of salinity on growth, 

yield and yield attributes of safflover. 

b) To study the influence of salinity on 

physiological functions of safflower. 

c) To study the influence of salinity on uptake 

of nutrients. 

d) To study the influence of salinity on dry 

matter production and distribution. 

e) To study the variety x Salinity interactions. 

f) To study the salt tolerance of safflower cultivars 
N-62-8, Bhima and JSF-1. 



 
 
 
 
 
 
 
 

 



REVIEW OF LITERATURE 



2. REVIEW OF LITERATURE 

Safflower (Carthamus tlnctorius L.) is an 

important oilseed crop. However, till 19!3o very little 

research work was reported on sal Mower. Safi lower is a 

young crop from physiological angle, so lot of research 

work, is needed on safi'lower crop (Rao and, Ayyangar, 1956j 

Ramanmurthy and Kulkarni, 1967). The literature available 

on this crop on environmental and physiological aspects 

particularly on salinity is very limited. Hence, an attempt 

is being made here to review the available literature in 

brief, particularly with reference to salinity. 

There is general agreement thai exposure of 

plants to substrate solution or soils conti Lning soluble 

salts in excess of those required for norm;*! growth, 

usually results In decreased absorption of water, disturbed 

nutrient uptake and metabolism and reduced growth. But 

certain species of plants possess versatility to withstand 

such adverse conditions. An understanding of the novel 

features of physiology of salt tolerance has been an 

important object of many investigations. Various aspects 

of salinity and its effects on plants have been reviewed 

in detail by number of worKers (Bernstein, 1962; Allison, 

1965; Rage and Chattopadhy, 1966; Aslam, 1975; Rai, 1977; 

Ahmed, et al. 1977; Devi, el al. 1980; Jln,;h et al. 19^1; 

Kurian and Iyengar, 197?; Bangal «;t al. 19bU ; J'anardhan, 
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et al. 1986; Rao, et al. 1987; PatiJ et al. 1988; 

here. 
EL Wakhlaway and EL-i'awal, 1989). However, the aspec t of 

s a l i n i t y i s reviewed with reference to a g r i c u l t u r a l c rops , 

in gene ra l and sa f f lower , in p a r t i c u l a r . 

2.1 Terminology 

Niemannand f&uJsQTn . (1967- defined s a l i n i t y as 

the presence of excess ive concen t r a t ion of so lub le s a l t s 

in t h e s o i l s o l u t i o n . The un i t of measure of s a l i n i t y i s 

e l e c t r i c a l conduc t iv i ty expressed in ds m ; ' t 25 c . As 

per the U.S. s a l i n i t y labora tory (195'+), a so i l for which 

e l e c t r i c a l conduc t iv i ty of the s a t u r a t i o n e x t r a c t (h.Ce) 

i s , more than four mil limbos per cm a t 25 C and the 

exchangable sodium percentage (L .S .P . ) i s less than 15 

and pH u s u a l l y l e s s than 8.5 i s considered as a s a l i n e s o i l . 

According to Heimann (1959)» r igh t chemical balance of the 

ion ic environment i s of major importance and to a l e s s e r 

degree only the abso lu te amount of Na and t h u s , t h e above 

gene ra l s tatement may need mod i f i ca t i on . 

According to Hay ward and Bernst in (195&) and 

Lopez (1966) , the s a l t t o l e rance 01 v a r i e t i e s c::n be sealed 

out in t h r e e ways : (1) the simple su rv iva l 01 p lan t aga ins t 

high s a l t concen t r a t ion without nny ec jmmic p roduc t ion . 

This v a l u a t i o n i s more ecologica l than agronomical . (2) 

a more agronomic way is toeva lua te s a l t tolerwnce through 
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the productive ability oi' different specie or varieties, 

at a certain salinity level, con:i j :i'.-r.i ng a.; salt vm\ j .steint 

those that under par conditions give the best production. 

(3) to compare the relative performance of a variety or 

species at a given level of soil salinity to its 

performance on a comparable non-saline soil. This third 

criterion provides a more sound basis I'or appraising 

varietal differences. 

2.2 Physiology of salt tolerance 

Soil salinity is harmful to plant's in two ways. 

i*'irst, physically there may be enough soluble salts in the 

soil to build up the osmotic; pressure of the soil solution 

to a point which will retard or prevent intake of necessary 

water and secondly from chemical point of view, certain 

salt constituents, may be toxic to plant growth and may 

produce specific effects which may lead to a variety of 

nutritional disturbances, or a combined effect of the both. 

These effects are discussed in brief here again. 

2.2.1 Osmotic effects and water relations 

Gauch and Magistad (19^3) illustrated the 

relation between plant growth and salt concentration. They 

reported that the rate of reduction in yield of Alfalfa was 

about 10 per cent for increase of osmotic pressure by one 

atmosphere within the ranf?e of 0.5 to >+.5 atm developed by 

addition of NaCl to the nutrient solution. 



Ayers et al. (19^1) carried out the studies on 

Lettuce and concluded that since the inhlbiLion of growth 

was more closely related to salt content of the soil, the 

observed growth responses were predominantly due to 

physiological scarcity oi' the water. 

Throutfhton (1967) noticed that an increase in 

osmotic pressure from i',5 to 5 aUn resulted in retardation 

of the growth of all parts of l/oliunj perenrm. An increase 

of 10 atm osmotic pressure resulted in the death of some 

plants and the remainders were deformed, 

Heikal (197?) observed that under saline 

conditions, created by adding NaCl and CaOlp, the water 

cont'ent of leaves oi. safflower was significantly decreased 

at- a high salinity level (6000 ppm) only. 

Bernstein and Hayward (1958) observed that 

osmotic pressure developed in soil solution is firstly 

exercised on the cells of the root system and titer that on 

the cell-sap and fluids in the whole plant. The root sap 

has markedly lower osmotic pressure than the above ground 

parts of plants and also seems to have a lower range of 

adjustment to increase osmotic pressure of the medium. 

The cause of growth reduction, associated with 

increasing osmotic pressure of the rooting medium has been 
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a t t r i b u t e d to decreased water entry or ava i l ab i l i t y 

(Klepper, 196? and Parson:;, 19o8). 

Long C1V^3) reported that the giuvth inh ib i t ion , 

accompanying increasing concentration 01 ad led s a l t s was 

v i r t u a l l y l inear for numerous crops, with increase in 

osmotic pressure and was largely independent of whether the 

added s a l t s were chlorides or sulphates when supplied on 

iso-osmatie bas i s . 

Rao et a l . (1981) observed that leaf ce l l - sap 

osmotic pressure and leaf K: Hg r a t io s were often higher at 

ce r t a in growth stages in tolerant than in susceptible 

c u l t i v a r s . 

Neimann and Roulson (1%7) proposed the hypothesis 

that a larger part of the reduction in pl<-nt growth on 

saline media is the result of combined suppressing action 

of salinity and transpiration of plant water potential. 

They compared the effects of salinity on plant growth under 

conditions of low and high atmospheric humidity. As 

predicted, high humidity consistently relieved the 

suppressive effects of salinity almost completely in cotton 

without greatly altering the ion content of the tissues on 

a dry matter basis. 

Janes (1966) studied in detail the mechanism of 

development of counteracting osmotic pressure in Pepper and 
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Tomato plants by subjecting them to water stress by-

gradual addition of NaCl or Polyethylene glycol (PEG) to 

increase the osmotic pressure of nutrient solution and noticed 

that the initial increase in the osmotic pressure of the 

leaves was due to dehydration followed by an accumulation 

of soluble material. 

To summarise, it is evident that one of the main 

effects of salinity is to limit water supply by increasing 

osmotic pressure of the soil solution. The effect la further 

mediated by an increase in soil moisture tension and their 

combined effects which condition the plant growth. 

2.2.2 Specific ion effect 

Besides the major effects, osmotic inhibition of 

water by excess of salts in substrate, the component parts 

of salts, which may be absorbed by plants, also do play 

various roles in governing the various physiological, 

processes in the plant. These effects which are independent 

of the osmotic effects are termed as "specific ion effects". 

Such effects may cause nutritional imbalance or disturbed 

metabolism or toxicity. A toxic effect is considered to be 

due to the presence of an ion in solution which causes 

direct damage to the plant and injury usually associated 

with the accumulation of harmful concentrations of toxic 

ion in the plant tissue which may show another 'significant 

changes in the mineral nutrition. 
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Long (19̂ +3) considered that the salts in contact 

with the absorbing merabranees oi" root ceils or accumulated 

salts within the plant may produce deleterious effects on 

protoplasm directly and one result of such injury is the 

reduced nutrient uptake. 

It was also indicated that the nature of salts 

also governs the type of effect. Thus, sulphate salinity is 

believed to bring about osmotic efiects, whereas under 

chloride salinity the toxic effect was predominant one 

(Strongonov, '\96k) , 

Bangal et al. (198>+) reported that the highest 

toxicity was shown by HCCL ions followed by SO^, CI as 

CaCl and Cl as NaCl during their experiment on relative 

salt tolerance of safflower cultivars at germination. 

Irwing et al. (1988) reported th;t increasing 

salinity also increased CJ., Ca and Na but reduce! P and Mg 

content in leaves of saffLower. 

2.2.2.1 Nutritional effects 

Out of the large number of ionic species which 

may occur in solution or in the absorbed state in the soils, 

relatively few contribute to salinity in a given saline 

soil. The cations Ca + +, Na
 +
 and Mg

+ + and the anions Cl", 
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HCO-} and CCK genera l ly predominate v. Lthough in any given 
s o i l the p ropor t ions may vary cons ide rab ly . 

Numerous s t u d i e s have been made to unders tand 

the e f f e c t s of excess of these ions on growth of d i f f e r e n t 

s p e c i e s , some of these s tud i e s are reviewed h e r e , 

2 . 2 . 2 . 1 Sodium (Na) 

The response of p l an t s to excess sodium may be 

complicated by the number of f a c t o r s . 

Eatner (1935) observed tha t as level of 

exchangfcble sodium in the soiL i n c r e a s e d , there i s 

corresponding decrease in absorp t ion of calcium by p l a n t s . 

Lipman et a l , (1926) no t iced t ha t the accumulation 

of Na in p lan t s growth in s u b s t r a t e r i c h in t h i s ion . 

S i m i l a r r e s u l t s were repor ted by Batchelder e t a l . (1963) 

in vege t ab l e s and ureenway e t a l . (196!?) in case of Bar ley . 

Shourbagy and Wallace (1965) repor ted t h a t the 

decreased Ca content in the top as wel l as in root of 

Barley grown in c u l t u r e so lu t ion conta in ing k<j rn eq Na per 

l i t r e . 

Berns te in (1 V '̂-O observed t h a t when leaves of 

f r u i t and root crops , woody or ornamental and shade t r e e 

accumulated more than l/U-th per cent of sodium, caused 

dea th of t i s s u e s and the bleaching out of the lea f pigments 
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r e s u l t i n g in a margin^ or t i p burn symptoms. 

Aslam (19715) conducted s o l u t i o n cu l t u r e 

expe r imen t s , where 7 days old sari ' lower p l an t s 'were grown 

for 28 days with K a t 6 l eve l s from 0.1 to 1.0 mecy'l and 

Na a t 0 to h roeo/1. He observed t h a t added Na reduced the 

K con ten t of a l l p lan t pa r t s when K was d e f i c i e n t and of 

young leaves when K was s u f f i c i e n t and t h i s added Na 

s i g n i f i c a n t l y increased the Mg content of stems and leaves 

but had no e f fec t on Ca con ten t . 

Heikal (1977) observed tha t when saff lower grown 

in s a l i n e cu l t u r e s o l u t i o n prepared by adding NaC1 and CaOl,, 

the Na and Ca content of a l l t e s t p l a n t s increased 

p r o g r e s s i v e l y with s a l i n i t y . Nitrogen content of leaves 

i n c r e a s e d s i g n i f i c a n t l y bat there was non - s ign i f i c an t e f fec t 

of P c o n t e n t . K and Mg content of a l l t e s t p l an t s s i g n i f i ­

c a n t l y decreased by s a l i n i t y , Janardhan et :-.•!. (1986) 

obse rved , a comparat ively Lower accumulation of Na and 

r e l a t i v e l y higher content of K in the leave : was a s soc i a t ed 

wi th , s a l t t o l e r a n c e . Kurian and Iyengar (1972) repor ted 

t h a t N, K and Ca conten t increased in the p lan t s of 

sa f f lower when Na uptake was reduced. 

Shaddad e t a l , U988) s tud ied the e f f e c t s of N 

(NaNCU, NH^Cl or Urea) a p p l i c a t i o n on NaCl t r e a t e d safflower 

p l a n t s and observed t h a t N content of va r ious ly t r e a t e d 
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plants were raised except in the oa.se of safflover plants 

treated with NaCl alone, 

2 . 2 . 2 . 1 . 2 Magnesium (Mg) 

Excessive q u a n t i t i e s of magnesium may prove 

t o x i c in s o u l t i o n c u l t u r e s , an e f f ec t which may o f f s e t the 

presence of s u f f i c i e n t amounts of calcium leading t o a 

phenomenon of antagonism (Gauch and Wadleign, 195J-1 • 

Gabaly UV55) repor ted the magnesium in jury due 

to the inadequate supply of calcium. As Lam (lV7b') observed 

t h a t in stem and o lde r l ea f , tfg content decreased with 

i n c r e a s i n g K but t h i s Wg content s i g n i f i c a n t l y inc reased 

with i nc rea s ing Na, in case of sa f f lower , Helr-.nl (1977) 

r e p o r t e d t ha t Mg content of s a f f l ove r was s i g n i f i c a n t l y 

reduced by s a l i n i t y . I rv ing et a l . (19tiB) not iced tha t Mg 

conten t in leaves of saf i lower was decreased with inc rease 

in s a l i n i t y and a l so the re was decrease in plant he igh t and 

t o t a l seed y i e l d . 

2 . 2 . 2 . 1 . 3 Calcium (Ca) 

Calcium in p lan t is of g rea t importance because 

of i t s r e l a t i o n s h i p to c e l l - w a l l formation end hence 

p e r m e a b i l i t y . Any ion t h a t may adverse ly a f fec t calcium 

metabolism of c e i l - w a l l . wi l l obviously a f f e c t 

c e l l - g r o w t h . However, the excess ive accumulation of Ca in 

http://oa.se
http://Helr-.nl
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the soil may be toxic and its specific effects vary with 

the crop. Gauch and Wadleigh C19*+2) observed that CaClg 

was more toxic to plants than NaCl in case of dwarf red 

kidney beans, 

The excessive accumulation of Ca in plants 

resulted in disturbed equilibrium of ions which resulted in 

detrimental effects on the production of both foliage and 

roots in . - ,, beet ILehr, 19^2). 

Wadleigh et el. (19151) observed that the extreme 

levels of calcium were lethal to the orchard grasses. Aslam 

(1975) observed that in sai'flower under saline conditions 

in stem and older leaf, Ca decreased with increasing K but 

significantly increased with increase In Na level. Bangal 

et al. (198lf) observed that CaCl9 ±B more toxic than NaCl 

in safflower cultivars at germination. Jimi'lar results were 

reported by Jadhav (1985). 

2.2.2.1 .U- Chlorides 

Bernstein (196>0 reported that chloride toxicity 

was accelarated by hot and dry climate or periods of high 

temperature, Abel and Mackenzie (196lO observed mortality 

of salt sensitive bean plants when they accumulated excess 

of chlorides. 
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Lessani an J- Marschner C1 97B) observed t h a t growth 

dep re s s ion was caused by an i nc rea s ing supply of HaCl but 

t h e r e was increase in CI content which was more than Na 

content in the s h o o t s . Bangal et a l . (Vytikt repor ted t h a t 

CI as CaCl^ was wore tox ic than C] as NaCl at germinat ion 

oi' saf f lower seeds under s a l i ne c o n d i t i j n s . 

2 . 2 . 2 . 1 . 5 Sulphates 

Sulphate s a l i n i t y at f lowering stage oi* ^orghum 

v u l g a r e r e s u l t e d in burning of leaves (Eaton, 19^2) . 

Rarodeo et a l . U9o8) observed t h i t there was 

h i g h e r Ca content in Bajra p lan t s grown in su lpha te s a l i n i t y 

as compared to c h i o r i d e , b ica rbona te and carbonate s a l i n i t y . 

E l . \Nakhlway and E l . j'awel (1989) repor ted thEit 

sodium c l o r i d e had more adverse e f f e c t s on germinat ion than 

sodium su lpha te in s e l l lower. 

2 . 2 . 2 . 1 . 6 Bioorbonates 

The bicarbonates in excess are generaly toxic 

to the plants although the sensitivity varies with the 

species. In saline soil5;, bicarbonate ion causes precipi­

tation of calcium thereby favouring an increase in 

exchangable sodium (Wilcox et al. I1}^) , Abdel et &l.(V)6b) 

studied and reported that in beans, Ca o.'nt'.;nt of both top:, 

and pods decree ed with increasing level:. .•<- bicarbonate!!. 

file:///Nakhlway
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They f u r t h e r observed t ha t b ica rbona te ions upto b .'• meq 

per l i t r e had no e f f ec t 01. plant growth, when as a t ^ I rneq 

per l i t r e the y ie ld war. reduce.! upto K; per cent and the 

ei 'i 'ect wes more severe a t high s a l i n i t y , f u r t h e r i t was 

repor ted tha t the excess ive s a l t s may a i ' iec t the absorp t ion 

of macro-elements such as l\i, P , b and a l su sjire n icro n u t r i e n t s . 

However, these e f f e c t s wi l l depend on the ty£Je 01 s a l t s 

and the spec ies of p l a n t . 

Dastur (1960) observed bad openii:; 01' b o l l s to 

low K content In the ca rpe l s of co t ton loi 1 ; induced by 

high subso i l sodium s a l t s . 

R&mdu) et h i . (1'/6b.; reported t h . t in Ha j ra 

comparat ively at a l l s a l i n i t y l e v e l s , uptahe 01 n i t r o g e n in 

presence 01' ch lor jde ions was h igher than b icarbona te ion.'; 

whereas , in presence of carbonate ions i t was lower than 

the b o t h . Sodium su lpha t e at 0,05 &nd C) •'' P e^ cent s a l t 

c o n c e n t r a t i o n s did not a i ' i ec t the uptake 01 n i t rogen but it 

decreased a t 0,H per cent l eve l , Phosphorus content of 

p l a n t s was found to decrease as the concen t r a t ion of 

c h l o r i d e , b ica rbona te and carbonate ions increased , 

Heikal ('1977) reported t h a t when sail lower crop 

grown in s a l i n e c u l t u r e so lu t i on prepared by adding NaC] 

and CaClp> water content of leaves s i g n i f i c a n t l y decreased , 

Na and Ca content of a l l t e s t p l an t s increased p rogres s ive ly 

with s a l i n i t y , t o t a l N content of leaves s i g : i f l e a n t l y 

i n c r e a s e J but there i s n o n - s i g n i i i c a n t e f fec t of P con t en t , 
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whereas K and Mg content significantly decreased with 

salinity. 

Irving et al, (19*30) reported that increasing 

salinity also increased Cl, Ca and Na but roduced P and Mg 

content in the leaves of safflower. 

2.2.2.1.7 Ionic balance 

The living cell systems exposed to an ion-charged 

aqueous environment is conditioned by a we.n-balanced ratio 

between these ions. In this direction, some workers in the 

field of plant physiology developed a new approach to the 

problem of plant growth under saline conditions. This new 

concept indicates the importance of a balanced ionic 

environment. Actually, it was proved that plants in al] 

stages of their development can withstand much higher 

osmotic pressure in physiologically balanced solutions than 

in those of single 3alts or unbalanced mixtures UJelman,196b). 

Asana and Kale (1965) observed tlut with increase 

in salinity there was decrease in K/Na and i-./Ca ratios. 

This decrease was more pronounced in stems and ears as 

compared to leaves of wheat varieties. It was further 

indicated that differential tolerance to salinity at 

different stages of development might partly be due to the 

tendency of growing tissues to accumulate less sodium. 
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Heijnan (1966) has given much emphasis on the 

physiological balance between the ions in the soil solution 

and put forth the concept of "Balanced ionic environment", 

Ke emphasized that in spite of high water salinity good 

crop can be obtained if potassium is present in appreciable 

concentrations in relation to sodium. According to him, if 
* 

potassium is not present in a proper ratio to sodium* it 

must be added in order to reach the ionic balance, He 

observed that plants irrigated with sea water in sand 

showed a higher tolerance to salt than plants irrigated 

with any other water of tho same salt concentration because 

sea water has well balanced ratio of salts. 

Rao et al. (1981) observed that leaf cell sap, 

osmotic pressure and leaf KJ Mg ratios weî e often higher at 

certain growth stages in tolerant than in susceptible 

cultivars of safflower under salinity, 

2.2.2.2 Metabolism 

Almost all workers have reported reduction in 

size of plants under natural conditions of salinity and 

the difficulty of water absorption, hence this cannot be 

regarded as the mo.st decisive or sole factor involved and 

in many cases it may not be operative. The effects of 

salinity on the various biochemical and ph> siological 

life processes in plants, is certhinLy much more compli­

cated and diversified. 
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Salinity increases the amino acid content from 

10 per cent to 1̂ -1tf per etnl of the dry m; tier of the 

plants. Salinity also brings about contraction of protoplast 

and destroy the intercellular connect ions wUch further 

results in diminution in the uptake of water and nutrients 

and hence the stunted plant growth (3trogonov, 196H-), 

Furguson U96b) reported the decrease in total 

lipid content per plant of Barley when they were grown in 

NaCl solution culture. Lapina (1966) reported that carbo­

hydrate metabolism was adversely affected and a3simllatory 

and synthetic activities of maize roots were reduced at 

high salinity level of Nad. 

Slonov (1966) observed that the application of 

micro nutrients like Al, Bo, Mn and Zn to sunflower and 

prose millet grown in artificially salinized pot culture, 

increased the contents of hydrophi]lie colloids and the 

viscosity of the protoplasm and reduced its permeability 

and the accumulation of mineral elements in the leaves. 

Shervykva (1966) studied the influence of salts 

on the biosynthesis of certain sulphur containing amino 

acids in leaves of Vie la fe,ba and observed that the chloride 

as well as sulphate salinity retarded the primary ayntheais 

of S-5^ containing amino acids (Cystein£oystine) and 

inhibited the second stage of synthesis. 
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In soybeans, the sodium sulphate salinity 

inhibited the growth promoting activity of nucleio acids 

more than did potassium sulphate salinity. This salinity 

drastically reduced P-̂  incorporation into nucleic acids 

in the salt sensitive soybean but loss in salt tolerant 

variety. From this, they put forth a tentative hypothesis 

which explains that K and Na displace calcium and magnesium 

from cell membrane and nucleic acids, consequent RNA 

degradation in Viyj. leads to a loss of functional messenger 

RNA and enzyme synthesis fails (Rauser and iipnson, 1966). 

Shah and Wedding (1968) reported the sodium ion Influences 

on phosphorylations associated with oxidation of succinate 

by turnip root mitochondria and found that the activity of 

first site that associated with the reduction of chromosome 

C, was stimulated about three fold by 10"J molar NaCl 

whereas, phosphorylation at the second site, coupled with 

the oxidation of ferrocytochrome C, was slightly inhibited 

by the same NaCl concentration. 

Balasubramanian et al, (1971*) reported that 

nitrate reductase activity and enzyme activity differed 

with species of crop under salinity condition. 

Aslam (197?) observed that when 7 days old 

safflower plants were grown for 28 days with K at 6 levels 

from 0.1 to 1.0 meq/1 and Na at 0 to if meq/1 , the added 

Na reduced the K content of all plant parts when K was 

deficient and of young leaves when K was sufficient, stem 

and older leaf Ca and Mg content decreased with increasing 
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K but Mg content significantly increased with added Na, 

Rhodes and Matsuda (1976) reported that grovth 

rate reduction may be directly proportional to reduction 

in polyribosome levels during water stress under salinity 

condition. 

Teau et al. (1976) reported in sunflower, that 

increased soil salinity reduoed carbohydrate synthesis and 

accumulation not affect amino acid synthesis. --,* I*» 

safflower increased salinity reduced the contents of 

histidine, lysine, glutamic acid ahd in particular 

tryptophan. 

Ahmed et al, (1977) reported that in safflower, 

the pigment content and photosynthetic activity increased 

with NaCl concentration to a maximum at 0.0Lt- • 0.06 m NaCl, 

then decreased slightly, Radioactive C tracing indicated 

that at high salinity levels C was incorporated into malic 

acid at the expense of aspartic acid in sail lower, and 

with increased salinity more C was incorporated into 

organic acids and less into amino acids. 

Lesiiani (197B, aludied and observed that in 

aul'l lower i.'i content increased more than Na content Ui the 

shoots with an increasing supply of NaCl, and decreased K 



Devi e t a J . C1c, oi • .'• r e p o r t e d th;-51, tk.. 

i n c o r p o r a t i o n was h i g h e r in the NaCi t r e a t e d pi,--, nt. s t h a n 

i n c o n t r o l p l a n t s and a:; t h e r e was a p o s i t i v e c o r r e l a t i o n 

be tween growth r a t e and r a t e oi' Cu0 i n c o r p o r a t i o n , i t was 

s u g g e s t e d t h a t Na could have i n c r e a s e d the m e t a b o l i c 

a c t i v i t y oi' p l a n t s . 

F e l i p e e t a l . (1983) no tec" t h a t a t 5 &tm s a f f l o w e r 

c h l o r o p l a s t s showed s w e l l i n g and u n d u l a t i o n ->:' t he 

t b a y l a k o i d s , t h e m i t o c h o n d r i a cr&ngeu s k ;>•- and i n c r e a s e d 

i n number and in t h e spongy parenchyma, c n l j roplc ' s t s and 

c y t o p l a s m o r g a n e l l e s accumula ted In one p;-.rt o : t h e c e l l 

u n d e r s a l i n i t y c o n d i t i o n . 

Radi e t a l . (TyBB) r e p o r t e d t h a t t he p e r c e n t a g e 

g e r m i n a t i o n and w u t e r c o n t e n t oi s a l t s t r e s s e j s e e d , and -the 

t r a n s p i r a t i o n r a t e arid s t oma ta l f r e q u e n c y o i s a l t - s t r e s s e d 

s e e d l i n g and dry m a t t e r y i e l d s of s a l t s t r e s s e d p l a n t s were 

s i g n i f i c a n t l y lower t h a n in t he c o n t r o l s a f f l o w e r p l a n t s . 

To summarize , i t is e v i d e n t from t h e above r e p o r t s 

t h a t b e s i d e s , o s m o t i c e f f e c t s , s p e c i f i c ions may i n f l u e n c e 

t h e p l a n t dynamism. However, trie magn i tude and s e v e r i t y 

of t h e s e e f f e c t s vary wi th the n a t u r e of t he i o n , i t s 

c o n c e n t r a t i o n and a l s o c r - p s p e c i e s , i t .,->C! • 1 so a p p e a r 

from t h e s e s t u d i e s t h a t the p l a n t e rowtn !>•-r • a d e i i n i t e 

r e l a t i o n s h i p to the o s m o t i c p r e s s u r e of s u : r : r ; t e •<<. nd t h a t 

d i f f e r e n t s p e c k s and t h e i r ve r ie t . e. s e y h f o i t e d d i f f e r e n t 



s e n s i t i v e n e s s to i nc rea se in osuo t i e prt-ssure. Spec i f i c 

ion e f f e c t s such aa t o x i c i t i e s and nu t r i t Lmal d i stu rbances 

may be super-imposed on the general osmot ;<.: e n e c t s . Crops 

a re known to show d i f f e r e n t i a l responses to s a l i n i t y in 

d i f f e r e n t phases of growth and a l so d i f f e r e n t i a l response 

among themselves . U.S. s a l i n i t y Lanoratory v 1(. rLK regarded 

the e l e c t r i c a l conduc t iv i ty oi the s a tune t ion e x t r a c t of 

s o i l as the s u i t a b l e measurement l o r appra i s ing s o i l 

s a l i n i t y and i t s r e l a t i o n to crop cond i t ion and p lan t growth. 

Based on t h i s Berns te in ("l%l0 repor ted a decreas ing order 

of f i e l d crop as b a r l e y , co t ton , sa f f lower , wheat, sorghum, 

soybean, r i c e and corn . 

Plant growth i s adversely affected by s a l i n i t y 

and i t s r e s i s t a n t property which v a r i e s with the s p e c i e s , 

v a r i e t i e s and even a t d i f f e r e n t s t ages of growth. (Greenway 

e t a l . 1965; Sadayappan and Shr in ivasan , i960 end Kaliappan 

and Raj gopal , 1968). 

Some of the e f f e c t s of s a l i n i t y on the d i f f e r e n t 

growth s tages of crops are summarized below : 

2 .3 Germination and emergence 

Increas ing s a l i n i t y genera l ly causes a p rogress ive 

r e t a r d a t i o n in germinat ion a t the lower range of concen t ra ­

t i o n . At higher s a l i n i t y l eve l s germinat ion percentage also 

begins to be a f f e c t e d . In gene ra l , the delayed germination 



and injury to seeds and seedlings is In i i v. ct. pro port hm 

to the osmotic pressure, i'nose seeds which <io not develop 

high imbibition pressures are incapable oi absorbing a 

suii'icjent quantity oi' water to initiate th<; processes 

involved in germination (rayward, \(J[A>) , 

Maliwal and Paiiwai (1^67) re,.iorU-d that both 

osmotic as well as specific ion effects may be related with 

the decrease in germination. 

Mulwani and Pollard (1939) observe:.! that in barley 

increasing concentrations oi' salts del a;.- i ; we J as 

decrease! germination percentage. L'\.ey ;.ji-: t:.- t Nao0o.. 

was the most detorious followed by >.gCl 
3 

•A\d N'a_,30if 

Macky and Chapman ( ly^ 'O aemonst r .t , : t l i a t 

s a l i n i t y was in most c a s e s only as i n n i n l t. :>r neeau ;e if 

ungermina ted seeds from c o n d i t i o n s of h igh s a l i n i t y a r e 

s u b s e q u e n t l y p laced i n lower s a l i n i t y they g e r m i n a t e q u i t e 

f r e e l y . 

P e a r j j n e t a i . v " 9-"->̂  i'oun-i t h a t r i c e s<jed 

g e r m i n a t e d in sand s a t u r a t e ] wi th s o l u t i o n i iaving e i u n L r i i v 

c o n d u c t i v i t y v a l u e as n igh as 'rO mm: J S . I ' T cm. The 

e l e c t r i c a l c o n d u c t i v i t y v a l u e af'soc i a t e I wi th !;0 p e r cen t 

r e d u c t i o n i n perrnirr t io i, .>nt> wi-e K a f t e r > - i . f ing r a n g e d 

from 21 .2 to 30 . r i r rnnos p< )• ^m L O T s o m e v >. I i . j s . 
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haliappun e t a l . (1967) observed v a r i e t a l 

d i f f e r e n c e s .in ba r l ey at germinat ion . In g e n e r a l , t he 

germinat ion was sharply decreased in the t r ea tments 

r e c e i v i n g 6,CC0 ppm (NaCl + CaCl2) and above. The e a r l y 

v igour was much a f fec ted by s a l i n i t y . 

Ghorashy e t a l . (1972) s t ud i ed and r epo r t ed t h a t 

s a f f l o v e r seed germinat ion on f i l t e r paper wetted with 

0 to 2 per cent NaCl s o l u t i o n showed reduc t ion in germinat ion 

from 90 per cent to 60-70 per cent as NaCl c o n c e n t r a t i o n 

inc reased from 0 to 1 per cen t . 

Ra.i (1977) reported t h a t when ten saff lower 

v a r i e t i e s were gr>wn for two years in the f i e l d and 

i r r i g a t e d with water conta in ing CaC] 0 , NaSO, and NaHCO-,, 

the seed germination was reduced in a l l ten v a r i e t i e s but 

with some va r i e t a J d i f f e r e n c e s . 

Goswami et a l . (1978) observed 100 per cent seed 

germinat ion a t s a l t concen t ra t ion upto 6 mmoh/cm in 

s a f f l o v e r but germinat ion gradual ly decreased to 23.3 to 

[)].}> per cent with f u r t h e r inc rease in s a l t concen t r a t i on 

upto 20 mmho. 

Devi et, a l . (1980) r e p o r t e l t h a t seed l ing 

emergence was delayed by 2 and 5 days a t 0 .2 and 0.'+ per 

cent NaC ] sal in! \y , re ; pec t ;iv e Ly . 
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Guerr ier (1983) repor ted t h a t seed germinat ion 

was reduced due to accumulat ion of excess Iva with very low 

Ca or K seed reserve when planted in s o l u t i o n con ta in ing 

0-50C mM NaCL. Bangal e t a l . (198*0 repor ted t h a t 

germinat ion in four sal"flower v a r i e t i e s decreased with 

i nc rea s ing s a l t concen t r a t ion and the h ighes t t o x i c i t y 

observed by HCO, i o n s , followed by SO, , CI as CaClp and CI 

as NaCl. S imi lar r e s u l t s were r epo r t ed by P a t l l and Bangal 

(19WI')). f u r t h e r Jadhav (198|?) r epor t ed t h a t N 62-8 was the 

must t o l e r a n t v a r i e t y of saff lower to s a l i n i t y . 

P a t i l e t a l . (1988) conducted the f i e l d 

experiment with sa f f lower , I r r i g a t i o n with s a l i n e water 

(1 to 16 ds/m) and repor ted the d e c r e a s e ! germinat ion 

percentage .?nd s ee l ling vigour beonu.'-e of the ?<ccumulation 

of CHt.lons N'a, K, Ca and Mg in seeds . S imi lar r e s u l t s were 

repor ted by Radi e t a l . (1988). 

E l . Wakhlaway and El . Kawr;l (1989) r e p o r t e d 

reduced germination percentage and normal seedl ing growth 

as the s a l i n i t y concen t r a t i on inc reased in saff lower crop 

and they noted t h a t sodium ch lo r ide had more adverse e f f ec t 

on germinat ion than sodium s u l p h a t e . 
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2,h Vegetative growth and maturation 

in general, the first physiological reaction to 

increasei salt concentration in reduced entry of water 

which tends to inhibit the meristematic activity and 

elongation of the roots (Hayward and Spurr, 19^3) and 

reduced the vascular system and cambial activity (Hayward 

and Spurr, I'l'̂ 'O. According to Ahmed (1965), important 

aspect of growth depression under saline conditions was 

retarded differentiation rate at the shoot apex or growing 

tip which further reduce! total leaf area. 

Vegetative growth was reduced as the osmotic 

pressure of the substrate was increased and this reduction 

in growth was reported to be in proportion to the amount 

of salts present in the substrate medium (Bernstein, 196W). 

However, 30 LI salinity often restricts plant growth 

severely without these effects being apparent. 

Kale {\\)bh) observed depression in tillers, 

reduction in dry matter production, root growth, absolute 

growth rate, net assimilation rate, leaf size and height 

due to salt treatments in wheat. Reduced leaf size reduced 

photo synthetic rate which further influenced the grain 

filling. 
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Sarin (19^3) observed depressing effects of salinity on 

dry weight of shoot, seed yield and 1000 grain weight of 

gram. The opening of first flower was also delayed by 

6 days in treated sots as compared to control. Moreover, 

the adverse effects of salinity were gradual with increase 

in age and maturity of the crop. 

Francois and Bernstein 0 96U-) reported that in 

safflower, 10 per cent and P0-2J per cent yield reduction 

associated with the E.Ce values 7 and 11 per era, 

respectively. These yield reductions were attributed to the 

decreased number of flowering heads and the yields of 

seeds per head the latter being affected by seed weight and 

not by seed number. 

Younger et al. (196?) observed differential 

behaviour of grass varieties to salinity. They found that 

top growth of all the varieties decreased with increasing 

levels of salinity. 

Kurian and Iyengar (197?) reported that in pot 

trials, US days old saf] lower .seedlings were irrigated with 

sea water at 15,000 to 20 ,noo ppm and observed reduced 

plant height and number of leaves which resulted into 

reduced plant gro w th. 

Abaza et al . (197'+) noted that salinity limits 

to growth were MM.) ppm Too (10 per cent sea water) for 
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sail'lover when irrigated with sea water having range of 

W1 WO-W120 pptn total soluble salts. 

Rhodes and Matsuda (1976) observed that 

polyribosome per cent and growth rate were, reduced in 

proportion to loss of tissue water under salinity. 

Lessani and Marsohnor (1978) observed the 

depression in dry matter production and corresponding growth 

depression caused by an increasing supply of NaCl in 

safflower plants. 

>)evj et al. (19B0) observed that seedling 

emergence w-: s delayed / and \, dnys at 0.2 and 0.'+ per cent 

salinity respectively, however growth rate i.e. plant 

haight, dry weight and Leaf Area Index (LAI) after emergence 

were much faster in the Nad. treated plants of safi lower. 

In a field experiment with safflower, irrigation 

witn saline water (1 to 16 ds/m) decreased the number of 

branches per plant, number of heads per plant and seedling 

vigour (Pa til, et a I. 1980). 

Irving et a.l. (198b) reported that in safflower 

crop, increasing salinity decreased the plant height. Growth 

rate increased with increasing salinity and was indicated 

by earlier maturity dates in the salt stressed plant. 
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2 .';>' Y ie Li and y ie 1 J at.Lr ibuI-e3 

Jjjrin (19^3) observed depress ing e f f ec t of 

s a l i n i t y on dry weight of shout , seed y i e l d and 1000-grain 

weight of grnrn. The opening of f i r s t flower was a l so 

delayer) by 6 days in t r e a t e d .sets as compared to c o n t r o l . 

erancoJs and Bernste in (196lf) repor ted t h a t in 

sa f f iower , 10 per cent and 20-21; per cent y i e l d r educ t i on 

was a s s o c i a t e d with E.Ce values 7 and 11 per era r e s p e c t i v e l y . 

These y i e l d r educ t ions were a t t r i b u t e d to the decreased 

number of flowering heads and the y i e l d s of seed per head, 

the l a t t e r being a f fec ted by seed weight and not by seed 

number. 

Rage and Chattopndhyay (1966) repor ted t h a t seed 

y i e l d from safflower grown in a s a l i n e s o i l was 20 per cent 

lower than the average y i e ld for the farm. 

In pot c u l t u r e t r a i l s , h$ days old saf f lower 

s eed l ings were i r r i g a t e d with sea water a t 1^,000 to 20,000 

yym and observed t h a t t he re was r educ t ion in seed y i e l d 

and '1000 seed weight (Kurian and Iyengar , 1972). 

3afflower was grown in v a r i o u s s o i l s with s a l i n i t y 

ranging from 26.3 3 t.o 63c ,.33 nig s a l t / 1 0 0 gm s o i l and 

observed thr-1 v ie ] 's were highest a t 1.39 tonnes seed per 

hec t a r e in the c:ontr>l but for o the r s o i l s y i e l d decreased 

with increas ing s a l i n i t y (Tesu e t a 1, 1975; Rai , 1980) . 
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Singh e t a l . (1961) repor ted that, ary mat te r 

p roduc t ion and gra in y i e l d 3i' sai 'Qower decreased 

cont inuous ly with an inc rease in exchangable sod jura 

percentage (ESP) oi' the s o i l and a r educ t ion of 50 per cent 

g r a i n y i e l d occurred a t an b,S? of IV for saf f lower . 

The r educ t ion in y i e l d of safi'lower under s a l i n e 

water i r r i g a t i o n was mainly due to a decrease in number of 

heads on s e o n d a r y branches and to a l e s s e r ex ten t of 100 

seed weight and seed yje jd per head (Janardhan, et. a l . 

1986; Maliwal, VjBo) . 

In H e l d experiment with said l>..'V..-r, i r r i g a t i o n 

with s a l i n e water (1 to 16 ds/m) decreased the number ol' 

heads per p l a n t , seed y i e l d , 10U; seed wei,?»:t ;-ri<l o i l 

content ( P a t i l et a l . 1V^8). 



 
 
 
 
 
 
 
 

 



MATERIAL AND METHODS 



J . MATERIAL ANl.i METHODS 

A pot. c u l t u r e t r i a l on p h y s i o l o g i c a l a n a l y s i s 

of the ini ' Luence of s a l i n i t y on growth and deve lopmen t of 

s a f f l o w e r (Cartharnus t_in_c_tqrius L.) was conduc ted d u r i n g 

t h e r a b i season of 1r
;'^8-fl? a t C e n t r a l Campus, Mahatma 

Phu le K r i s h i V i d y a p e e t h , Hahuri ( M a h a r a s h t r a S t a t e ) . The 

d e t a i l s of m a t e r i a l s u s e i and methods fo l lowed a r e p r e s e n t e d 

i n t h i s c h a p t e r . 

3 .'1 Pre pci r a t i on of po t s 

J h i s e x p e r i m e n t was c a r r i e d ou t i n pot c u l t u r e . 

One hundre. i e i g h t y cement po t s of s i m i l a r s i z e i . e . 30 x 30 

cm were used fo r t h i s p u r p o s e . These pots were f i l l e d w i t h 

f e r t i l e s o i l and compost i n t h e p r o p o r t i o n of 2 : 1 . Dur ing 

pot f i l l i n g t h e c a r e was t a k e n t h a t each pot c o n t a i n e d , 

t e n k i l o g r a m of s o i l - c o m p o s t m i x t u r e . Some uppe r space was 

kep t open i n each pot f o r b e t t e r i r r i g a t i o n . 

3 .2 E x p e r i m e n t a l l a y o u t 

The experiment was laid out in a factorial 

completely randomised design O'CRD") replieatei three times. 

3 .3 Seeds and sowing 

Three s a f f l o w e r v a r i e t i e s v i z . , N 6 2 - 3 , Bhlroa 

and J St1-'! b e l o n g i n g to s p e c i e s Cartharnus t i n c t o r i u s L. 
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were used i n t h i s e x p e r i m e n t . In each p o t , o-i. s e e d s were 

sown. Ge rmina t i on was comple ted a f t e r eight , d a y s . A f t e r 

a b o u t 12 days from sow 1 ng , gap f i l l i n g was c a r r i e d o u t 

w i t h t h e h e l p of s e e d s of r e s p e c t i v e v a r i e t y . A f t e r 2u days 

from sowing f i r s t t h i n n i n g was d o n e , a t t h i s t ime 5 h e a l t h y 

p l a n t s were kept i n each p o t . Second t h i n n i n g was done 

a f t e r 30 days from sowing and W h e a l t h y p l a n t s were Kept 

i n each p o t . P l a n t s were p r o t e c t e d from aphid a t t a c k by 

s p r a y i n g recommended i n s e c t i c i d e . 

3.W T r e a t m e n t s 

A f t e r 30 days from sowing the d i f f e r e n t s a l i n i t y 

l e v e l s were c r e a t e d by add ing the s a l t s *. >\;i0l + CaCl..,) on 

w e i g h t b a s i s a s each pot c o n t a i n e l 10 kg s u J-compost 

m i x t u r e . 

i ) Co nt ro 1 : 3a 11. ,3 no t ad ;1 e 1 

l i ) 0 .1# : r; gin NaCl + r? gm 

CaC].;, i n 10 kg s o i l 

i i i ) 0.'<±% : 10 gm NaCl + 10 gra 

CaCJ2 i n 10 kg s o i l 

S a l t s f i r s t d i s s o l v e d i n a l i t t l e q u a n t i t y of 

w a t e r and t h e n added . I r r i g a t i o n s fo l lowed as p e r n e c e s s i t y . 

3 . 5 Growth o b s e r v a t i o n s 

For growth o b s e r v a t i o n s , t h r e e j l ' . r.t:.; were s e l e c t e d 

randomly i n each t r e a t m e n t . 1'hese p l a n t s wer< m; rked by 

- <a 0) 

- Of,) 

- ( s 2 ) 
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t a g g i n g the leb(>lc>,y. ^ o i l o w i n g p e r i o d i c a l o b s e r v a t i o n s 

were r e c o r d e i a t an i n t e r v a l of 15 days s t a r t i n g from 

30 days a t t e r sovI up and c o n t i n u e d u p t o the h r r v e s t . 

3 , [ . 1 lie i ghi . 01 p U n i t 

l o t a l p.l'inL h e i g h t ( i n cm) Oi t he o b s e r v a t i o n a l 

p l a n t s was r e c o r d e j from the ground l e v e l to t h e b a s e of 

t he Us t . f u l l y c o i n e d lenf , O b s e r v a t i o n s were r e c o r d e d a t 

an j n t e r v a l of 1 5 day:s s t a r t i n g , from 30 days and were 

c o n t i n u e d t i l l h a r v e s t . 

3 .5 .*- Nun; D e r of b r a n oh e s 

T o t a l number of b r a n c h e s , v i z . , p r i m a r y , s econda ry 

and t e r i t a r y whenever obse rved were r e c o r d e d s e p a r a t e l y 

a f t e r every 15 days i n t e r v a l . O b s e r v a t i o n s were r e c o r d e d 

a t an i n t e r v a l of 15 d a y s s t a r t i n g from 30 days were 

c o n t i n u e d t i l l h a r v e s t . 

3. c}.3 Number of g r e e n l e a v e s p e r p l a n t 

T o t a l number of g r een l e a v e s of o b s e r v a t i o n a l 

p l a n t s wer* r e c o r d e d a f t e r every 1 5 d a y s i n t e r v a l . 

3.6 Growth p h a s e s 

3 . 0 . 1 JJ?i.y:; r e q u i r e d fo r *}0% f l o w e r i n g 

l>f.ys t aken to 50% 1 ' lowering were r e c o r d e d i n 

e a c h va r le t . y wh e n e v e r o \) s e rv e d . 
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3.6.£-: Dp y 5 r e q u i r e d \'^r m a t u r i t y 

In n.'l 1 the v a r i e t i e s the number of days r e q u i r e d 

fo r m a t u r i t y of p l a n t s were r e c o r d e d . The p a r a m e t e r t h a t 

jy c o m p l e t e y e l l o w i n g ;>nd browning of c a p s u l e s was t a k e n 

Bo the i n d i c a t i o n of comple te m a t u r i t y . 

} . ' / P l a n t s ampl ing 

P l a n t nampl ing wan done from 60 days a f t e r sowing . 

Three p o t s vert h a r v e s t e d a t en eh s a m p l i n g . In a l l f i v e 

samples were c o l l e c t e d . Sampled p l a n t s were s e p a r a t e d i n t o 

d i f f e r e n t p l a n t p a r t s i . e . l e a f , s t e m , c a p s u l e s , p r i m a r y , 

s e c o n d a r y and teid. i a ry b r a n c h e s e t c . The l e a f a r e a was 

r e c o r d e d immedia te ly on a u t o m a t i c l e a f a r e a m e t e r and a l l 

t h e s e p l a n t p a r t s were d r i e d well i n e l e c t r i c a l l y o p e r a t e d 

t h e r m o s t a t i c hot a i r oven r e g u l a t e d a t 90 f o r f i r s t one 

hour and t h e n a t c o n s t a n t t e m p e r a t u r e of 70 C f o r two days 

and t h e n the f u r t h e r o b s e r v a t i o n s were r e c o r d e d . 

3 . 7 . 1 Leaf a r e a 

Three p o t s were s e l e c t e d randomly a t each 

s a n p l i n g . The p l a n t s from t h e s e p o t s were s e p a r a t e d i n t o 

the s t em, l e a v e s and c a p s u l e s . Leaf a r e a of t h e s e p l a n t s 

Ulrnc ) was- measured w i t h the h e l p of a u t o m a t i c l e a f a r e a 

m e t e r . These o b s e r v a t i o n s were r e c o r d e d from 60 d a y s a f t e r 

.-owing t i l . I the h a r v e s t , a t an i n t e r v a l of 15 d a y s . 
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3 . ','. c Le af ;; r e a d u ra t i o n ( TXD') ^cki-;s N 

Leal" a res du ra t i on of d i f f e r e n t occas ions was 

worked out by m u l t i p l y i n g loaf area with i n t e r v a l between 

two sampling occasion:! . 

TAD » ( 1 , ¥ Ljj x U,, - t-, ) 

Where, 1.,̂  an(] i represent the leaf area per 

pl?nt at t0 and t times, respectively. 
2 1 

3,8 i)ry matter studies 

Three pots were selected randomly and harvested 

at each sampling starting from 60 days of sowing. In all 

five samples were collected. Sampled plants were separated 

info leaf, stem, brandies, eapuluium etc. Then these 

separated plant parts were dried in electrically operated 

thermostatic hot air oven, regulated at 90 C for first. 

one hour end then at constant temperature of 70 C for 

2 days. After complete drying, dry weights were recorded 

separately and total dry matter was computed. 

J. 9 ' 1 rowth fu iv t :io ns 

Krcm dry ma t t e r data the growth funct ions such 

a s , abso lu t e growth r a t e t,A(lh) , r e l a t i v e growth r a t e (RGR) 

net ass im.IJa l ion r a l e (TTAR) we to es t imated with the he lp 

of t o t a l dry weight of plant and leaf area per p l a n t . 
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3.9.1 Absolute growth ra te (AGR) or crop growth r a t e (CGR) 

Absolute growth r a t e was ca l cu l a t ed from t o t a l 

dry ma t t e r accumulation by using the formula given by 

Bedford (1967) . 

(W, - W.) 
AGR « —~ -I— 

( t 2 - t , ) 

Whei-f , W,, and W. refers to weights of the total 

« 

dry mat te r per p lan t a t the time of U, and t , r e s p e c t i v e l y 

j . </.<-' Rela t ive growth r a t e (RGR) C9|q|cia>f) 

The ra t e a t which plant incorpora te new m a t e r i a l 

in to i t s substance was measured by RGR, which i s expressed 

mathematical ly from the following formula given Briggs 

e t a 1. (19<°0) and X i sh e r (1 9<-1) . 

-- C log W - log w ) 
R(lR = «'_...<! _._?.. iZ 

( '-. - t ) 

Where, W~ and VJ rep resen ted t o t a l dry ma t t e r 
'- 1 

per p lan t a t t^ a n ( ] t 1 t imes , r e s p e c t i v e l y . 

3.9..J Net a s s i m i l a t i o n r a t e (NAR) CsIci^/J^J 

'.Che net asr.imii a t Jon r a t e r e p r e s e n t s photosyn-

thet.Lc e f f ic iency of l e a v e s . The r e l a t i o n s h i p between leaf 

a rea and dry mat te r accumulation i s measured with the help 
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oi l 'orirub su^' .csted by Gregory (1926) . 

(W.,-1,^) Log I - Log V ) 
NAli - - x _ . 

( L 2" L 1 } ( l 2 * V 

Where, W,. and W rep resen t the t o t a l dry ma t t e r 

and L a n d i denote the .lcfif a rea per p lan t a t tp and t . 

t imes , r e spec t ive ly . 

3.10 Harvest ing 

The roniy j ni nr, pots con ta in ing sa i l lower p l a n t s 

were, harvested when a l l the Leaves and c a o i t u l a on the p lant 

be''ou.e dry HII:.I brown. 

3.11 Yield c o n t r i b u t i n g c h a r a c t e r s 

3.11.1 Number oi' caputula, per p lan t 

The number oi' enputula per p lan t were recorded 

a t an i n t e r v a l of 15 days s t a r t i n g from formation and were 

cont inued t i l l h a r v e s t . 

3.11.i ;. Mean seed number per caputult t 

Seeds obta ined from bulK samples of caputulo, a t 

h a r v e s t were recorded . The seed number per caputula. was 

worked out by d i v i d i n g seed number by number of caputul t t . . . 
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3 . M . . 3 Thousand seed weipht 

Thousand seed weight of s e e d s from b u l k sample 

of caputu lum was r e c o r d e d a t I ho t ime of h a r v e s t . 

3.11.U Seed y i e l d per pot 

Out of 20 p o t s , '} po t s were kep t ma in ly f o r 

y i e l d s t u d i e s unde r each t r e a t m e n t s , p l a n t s from t h e s e p o t s 

were h a r v e s t e d a t m a t u r i t y and seed y i e l d was r e c o r d e d per 

pot s e p a r a t e l y . 

3 .1 ?. Chemical a n a l y s i a 

P l a n t samples c o l l e c t e d a t t h e t ime of s a m p l i n g 

were c h e m i c a l l y a n a l y s e d f o r c o n t e n t and u p t a k e of n i t r o g e n , 

p h o s p h o r u s , p o t a s s i u m , sodium and c a l c i u m of l e a v e s , stem 

and c a p s u l e s s e p a r a t e l y . 

3 , U J . 1 N i t rogen (N) 

Ni t rogen c o n t e n t in l e a v e s , stem and c a p s u l e was 

e s t i m a t e d by micro - k j e l d h u l ' s method ( A . O . A . C , 1955)* 

The p l a n t samples were powdered i n t h e g r i n d i n g 

m i l l and a iriown q u a n t i t y ( 0 . 2 gm) was d i g e s t e d i n a 

m i x t u r e ot 1 : 1 c o n c e n t r a t e d l f > ^ \ '. HjO^ and t h e 

a c i d e x f r r c t was used f o r d e t e r m i n a t i o n of n i t r o g e n , 

p h o s p h o r u s , p o t a s s i u m , sodium and c a l c i u m (Nelson and 

oorriiiiers , 1(-// \ / . 
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3.1'-.2' fhosphorus ( if') 

A known quan t i ty nl neid e x t r a c t (5 ml) was taken 

l'or determine Lion of phosphorus content of p lan t p a r t s . 

The yellow colour was developed by adding i n d i c a t o r 

prepared from ammonium metavanadate and ammonium 

molybadnte and colour .Intensity was measured, on S p e c t r o n i c -

20 a t wave-length U70 rim and phosphorus was es t imated 

(Koeing and Johnson, 19^-2). 

3 ,12 .3 Potassium (K) 

Potassium content, in leaves, stem and capsule was 

estimated by flame photometer method (Chapman and Pratt, 

1 Qt>l ) . 

3.12.^ Sodium (Ma) 

Sodium content in leaves, stem and capsule was 

estimated by flame-photometer method. 

3.12.5 Calcium (Ca) 

CMcium conten t in l e a v e s , stem arid capsule was 

determined by Versanate method. A known volume of the 

s o l u t i o n was t i t r a t e d with s tandard versana te 0.01 N EDTA 

s o l u t i o n using murr-xlde . indicator in the' presence of NaOH 

s o l u t i o n . The end point uxu o change of colour from orange 

red to pur pi*'. 



±5 

3 . 1 3 S t a t i s t i on 1 a n a l y s i s 

Thu d? t̂.« c o l l e c t e d on d i f f e r e n t a s p e c t s , wherever 

p o s s i b l e , were a n a l y s e d s t a t i s t I colJy by s t a n d a r d method , 

" A n a l y s i s of V a r i a n c e " . Whenever t h e r e s u l t s were s i g n i f i c a n t , 

a c r i t i c a l i i f t ' o r e n c e ( C D . ) a t |J p e r c e n t l e v e l of 

p r o b a b i l i t y was m e n t i o n e d . 
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>+. EXPERIMENTAL RESULTS 

At) experiment , wi th n view Lo study i n f l u e n c e of 
* 

s a l i n i t y on growth and deve lopment of s a f f l o w e r (Car thamus 

t i n c t o r l u s L.) wn.<; conducted Fin d e t a i l s i n C h a p t e r 3* The 

r<-su i t s arc-, d e s c r i b e d in t h i s c h a p t e r . 

'* ,1 JaJ i n i t y s t a t u s 

Oata on e l e c t r i c a l c o n d u c t i v i t y (E.Ce) of s o i l 

of t h e p o t s d u r i n g e x p e r i m e n t , i . e . a f t e r g i v i n g s a l t 

t r e a t m e n t a t 35 l e y s a f te r - Muw.lng and a t h a r v e s t a r e 

p r e s e n t e d in l a b i.<: 1 . 

iilrt! I . i.',j,'rrtr Ir-'i [ coridurL. J v i ty (E.Ce) a t s a t u r a t i o n 
percentage} in m i l l irnohos p e r cm a t 25' 0 

V a r i e t i e s 
r r e j ' tments 

" N " 6 2 - B " Hhima J3F -1 M e a n 

A f t e r t rea tmi rn t (35 day s a f t e r sowing) 

s o 1 . 78 1 .82 1.&3 1 .81 

a l 
2 . 06 2 .95 2.01+ 2 . 9 5 

5.0.3 U.98 5.02 5.01 

Mean 3 .26 3 .25 3 .26 

At h a r v e s t 

3 0 1 . 72 1.73 1.73 1 . 7 3 , 

:i1 2.71 2 .53 2.»+5 2 .56 

•t .52 »t.23 I+-.1M- ^ . 3 0 

Mean 2 . 9 8 2 . 8 3 2 .77 
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It will be seen from the; data that mean salinity 

vaJue, In general* .Increased In proportion to the quantity 

of salts adied. It Is Interesting to notve that with time, 

menu salinit,y value decreased slightly. 

U .e' drowth observations 

if.2.1 Height 

The relevant date on height at 15 days interval 

are sumnarized in Table ? and are graphically shown in 

fig. 1. further, data showing mean effects of treatments, 

•varieties and their interaction for these observations are 

given in 1'abie ]. 

The salt treatments commenced at 30 days after 

sowing. The mean height of all three varieties at the 

beginning was more or less the same under control as well 

as 3] and 30. The salt treatments reduced the mean height 

slightly Ht it 5 days alter sowing and thereafter both the 

treatments reduced height significantly and consistently 

with significant differences between S.. and S~ treatments 

and the treatment ef 1 ecta differed as S~> S. "> S« 

The main effects on varieties were also signifi­

cant, except 60 and 7cj days after sowing. Initially rate 

of growth in Bhima was very alow up to U-5 days after sowing. 

The varietal differences in respect of mean height were 

significant, except at 60 and 75 days after sowing. 



Table 2 . P rogress ive mean he igh t i n cm 

V a r i e t i e s 
Days a f t e r • — — 

N 62-8 Bhima J3F-1 
sowing 

Treatments 

O ,̂ O.. 0,-. 0,~ O J O n O,, O., 
li i t- u i 2 U I 

30 =.67 5-33 5.33 2.33 2.33 2.6? U-.00 ^ .00 ^ .33 

H-= 2 = .67 22.-57 o-.67 1-.33 12.00 11.67 15.00 16.CO "7.33 

•-L - 6 . f 7 ^ . - - j £ . o 7 ^3-0C 35-6? 37.00 1*5.00 39.67 3 7 .67 

7= : - . : c — , - v -3.0c 53.ou -3 -67 *+2.67 53-00 ^3 .67 -2.C-C 

c-̂  r .--•- ^ . 3 3 ^ - 3 3 55-33 ^5.67 4-3.67 55.6-7 4-5.33 ^3<-'~ 

- . o r ,-.7 L 7 "• ^ U ^ A " ^ 7 ; -7 UA A 7 L.U. A 7 cT9 .','? LiA "3 3 U-J. A 7 

CO 



Table 3 . Mean ei'Lects of v a r i e t i e s , treatments and the i r i n t e r ac t ion on mean. 

Days af ter sowing 

A 

. - £3 -- -. ^ -_? 

\' *-. .-' - * 

i S t - H - ^ v S 

°1 

9C i^y p i or. 

"*o . / c 

0 ' ^ 

4-V.bV •> i . _ ^ . 

'^.n . ; 4 - i - **fa . <-2. 

ue .22 

Q'$H *— • ' " * " " 0 . o" 

NS 1 ,^-b 1 . . 2 

- ^ i * . ^ 

3.55 17.?6 39.i+l+ ^ . 0 0 ^+5.78 ^6.76 - 6 . 7 5 

3 M-.1*i 1 o . 2 2 3 7 . 7 8 i+2.56 ^ 3 . 8 9 ^ 5 . 0 0 h$ .QC 

S.E. jf 0 '£g 0 . 5 3 C.7^_ C 5 V 0.lf9 0 .51 0 . 5 2 

C D . a t $% NS 1.58 2 .21 1 .59 1 A 6 1 .52 1 . 5V 

I n t e r a c t i o n NS NS NS NS NS NS NS 

NS = N o t - s i g n i f i c a n t . 



Days a f te r s o w i n g 

Fig.1'. Mean height of plant (cms) 



So 

S i m i l a r l y , the t rea tment d i f f e rences were s i g n i f i c a n t a t 

a lJ o c c a s i o n s , except a t ]0 days. Thus, there were cons i s t en t 

and s i g n i f i c a n t d i f f e r e n c e s among the t rea tments which 

va r i ed in descending o rder as J ^ 3 2 a t a l l o c c a s i o n s . 

h.2.? Number ol primary branches per p lant 

The data on the number of primary branches are 

presented in Table ^ and ') and a re g r aph i ca l l y shown in 

b i g . 2 . 

The data regard ing number of primary branches 

r evea led t h a t the s a l t t rea tments reduced the number of 

primary branches . Both the s a l t t r e a tmen t s reduced t h e 

number of primary branches s i g n i f i c a n t l y over the c o n t r o l 

with s i g n i f i c a n t d i f f e r e n c e s between S„ and 3^ t r e a t m e n t s . 

The t rea tment d i f f e r e n c e s var ied as SQ > S-, > 3 2 . 

The d i f f e r e n c e s between v a r i e t i e s were not 

conspicuous to warrant any conc lus ion , b,ut from mean i t 

would be seen tha t number of primary branches "are more in 

va r i e ty N hi-h a t a l l occaasjons and order was as N 62.87>" 

Bhirnu ;r* J Si' -1 . 

U-,2,\ Number of secondary branches per plant 

The re levan t data showing number of secondary 

branches a t per iodic i n t e r v a l s a re summarized in Table 6 

and shown in f i g , }. 0«Lu showing mean e f fec t s of t r e a t m e n t s , 



Table h. Progressive mean number of primary branches per plant 

Varieties 

D a y s N 62-8 Bhima JSu'-l 
after • 1 

sowing Treatments 

3 , 8.. 8^ S„ C 3 1 3 0 3„ 3., 
L I cL Li I\ <L L l 

3.-C f o 3 3-- '^ 2.67 :+.67 3-6' 

^ .33 o-33 5-00 i+.oc 6.67 5.0C 

^-.33 7.67 6.33 ^ . 67 7.^7 5.6: 

U.6^ 7.o7 D.33 5---- 7.6? f . 6 ' 

M-.6? ?.o7 s-33 5 . 0 L 7*o7 5-6' 

M l 



Table 5. Mean e f f e c t s of v a r i e t i e s , trea.tnrents and t h e i r i n t e r a c t 
number of primary branches 

j ays a f t e r so win* 

o • —>» 

r .0. a t ^% 

. resteer - : 

° i 

S 2 

S.E. _+ 

C D . a t % 

I n t e r a c t i o n 

*.—h '" .7& 

3-89 c 1 1 

"5 r ' H 5.2k 

NS = N o n - s i g n i f i c a n t . 

V a r i e t i e s : 

N 62 -c 

3hima 

J i r - 1 j . ' . ' t ; ~ .<^ O . L U D.V.;L: 

o ,'+x*-

0-19 0-26 0-29 0-30 0.30 

_).8> O » ^ <L-' C 'w L' 0 . 0 0 

2.69 i f . 1 1 ^ . 7 8 

C.29 0 .26 0 . 2 9 0 .30 

0 .87 0 . 7 9 0 . 8 5 0 . 8 9 0 . 8 9 

NS NS NS NS NS 

Jo 



II U I 'l 

0 ,i yf, ;\ fU.M ;., u v / i n . ) 

Fig.2:Mean number of primary hmnches per plant. 
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Fig.3:Mean number of secondary branches per plant. 



v a r i e t i e s and t h e i r i n t e r a c t i o n i 'or t h e s e o b s e r v a t i o n s 

a r e g i v e n i n Table 7 . 

The d a t a r e g a r d i n g number of secondary b r a n c h e s 

r e v e a l e d t h a t , t h e s a l t t r e a t m e n t s t ended to r e d u c e t h e 

number of secondary b r a n c h e s per p l a n t . Both t h e s a l t 

t r e a t m e n t s reduced t h e number oi' secondary b r a n c h e s 

s i g n i f i c a n t l y , wi th s i g n i f i c a n t d i f f e r e n c e s eefween o., and 

S ? t r e a t m e n t s . T r e a t m e n t e f f e c t s d i f f e r e d 'is '->(i
:;> &. -':> S 0 . 

The main e f f e c t s of v a r i e t i e s ) were r e t c o n s p i c u o u s 

t o draw any c o n c l u s i o n s , excep t a t 120 days a f t e r sowing . 

At t h i s s t a g e N 6 ? - 8 was s i g n i f i c a n t l y s u p e r i o r to J'Sfc-1 

b u t e q u a l to Hhimn and Hhima was equa l t<> b o t h . 

If.2.1+ Number oi t e r t i a r y b r a n c h e s per p l a n t 

The d a t a showing number oi t e r t i a r y b r a n c h e s a t 

p e r i o d i c i n t e r v a l s a r e summarl z.ed i n Tabic 6 and g r a p h i c a l l y 

shown M g . U . F u r t h e r da t a shovirif, moan e f i c c t s of 

t r e a t m e n t s , v a r i e t i e s and t h e i r i n t e r a c t i o n s a r e g i v e n in 

T a b l e 9 . 

The da t a r e g a r d i n g nunitn r of t e r t i a r y b r a n c h e s 

r e v e a l e d t h a t , t he s a l t t r e a t m e n t s reduced the number of 

t e r t i a r y b r a n c h e s a t a l l o c c a s i o n s . I t was e v i d e n t t h a t 

t h e number of t e r t i a r y b r a n c h e s was s i g n i f i c a n t l y arid 

c o n s i s t e n t l y h i g h e r u n d e r c o n t r o l t han J 1 r-.n:i J,, t r e a t m e n t s . 
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Table 9. Mean e f f e c t s of v a r i e t i e s , t r ea tments and 
t h e i r i n t e r a c t i o n on mean number of t e r t i a r y 
branch.es 

Varieties 

N 62-8 

Bhima 

JSF-1 

3 . E . + 

C D . a t 5% 

T r e a t m e n t s 

so 
V 

S 
1 

3 2 

S.E. ± 

CD. at 5% 

Interact ion 

Days after sowing 

90 105 120 

0 .78 1.~<> 2 .2 . ' 

0 .67 1.33 1 .69 

0 .56 i .11 1.33 

0*2A o^az 0.30 

N3 i\3 N3 

1 .1+1+ 2.22 3.11 

0.M+ 1 .22 1 .56 

0 .11 0 . % 0 .78 

0 .20 0 .22 C.30 

0 .61 0 .66 0 .89 

NS as N3 

NS = Non-s ign i f i can t 

http://branch.es


P ays after so win. r. 

Fig.A'-Mean number of tertiary branches per plant. 
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Both t h e s a l t t, re a Urerd ; n> tared t h e number .>i' t e r t i a r y 

b r a n c h e s sign.i I l ean t ly , v i t n s i ^ n ; L .ieani. ci 11 fejv ne- ; : 

be tween S1 and :;,., tr> a tmcnt.H and t r ;•. tir *'•/<. ' f l e e t s d i f f e r e i 

a s S,^5" J "> :.i , „ 

The vat It-it. 1 d i 1 1 in "ik c <•; wi re j;,ii s f a t i -A. i /a.l ly 

s i g n i r i c a n t , however , t h e r e wen- ni<: t*e rmji.ln. f 01 t e r t i a r y 

b r a n c h e s in va r i 'My U ••'. -I as c^Dij•; cn l tn ,1 ui.a arid JSi<-1, 

whereas J"3i'-1 hi'I J'-a-.i na ^n manter ef t e r t i a r y t r a n c h e s 

a t al-1 orscass iijn. The i n t e r a : t i o n e "d ee t ••; he t wee ri 

v a r i e t i e s and s a l t t r e a t i r e ,... ; w. ."1 1 d i Lfri 1' i c;;,n\ j nd.i i-,a t i?ii', 

s i m i l a r r e spon ie ..ef -va n e t !•'..; t. > t he '..alt t r e a t m e n t s . 

W.2.5 T u t a l number of ./a ,ni t u lum ee r . >,;-nt. 

The d a t a showing ntimhci' ,n' tot. a ; eapu fwlaw p* r 

pir^nt a t p e r i o d i c I n t e r v a l EI rt .sun»rf>«Lj*:i ;:e i in la Die l.« arid 

g r a p h i c a l l y shown .in i* i g . '. a n i i u r t h e r d a t a showing mean 

e i ' l ' e c t s of t r e a t m e n t s , v a r i e t i e s and t h e i r i n t e r a c t i o n s a r e 

g i v e n i n Table 1 1 . 

The r a t e of p r o d u c t i o n -a" caput.ii 2 urn was s i g n i f i ­

c a n t l y and c o n s i s t e n t l y h i g h e r u n d e r the c o n t r o l t h a n 3-j 

and 3 ? t r e a t m e n t s . Roth the t r e a t m e n t s reduced t h e mean t o t a l 

number of caputu.lum at. a l l the .> .:• <•;,-_ •, ions .:;' p l a n t g rowth , 

w i t h s i g n i r i c a n t d i f f or en CH.-II hcLveei, d anJ .>, t r e a t m e n t s 

and t r e a t m e n t e f f ec t i d i f f e r e d as d v - d 1 >" d. 

http://caput.ii


Table 10. P rog re s s ive mean caputulum number per p lan t 

V a r i e t i e s 

Days N 62-6 Bhima J St -1 
a f t e r 
scwir.s Treatments 

o i„ £> c> c> o o b b 
C 1 2 0 1 2 0 1 ' o 

75 15-o7 9 .33 6 .33 1 3 . b 7 7 .67 0.00 1 3 . 6 7 6.33 W.b7 

9C 1 9 . O 7 1 2 . 6 7 7.b7 16 .67 10 .67 6.33 1 6 . 6 7 10 .CC 7.CC 

VZ: 21 .33 1 3 . 6 7 11.00 2 0 . 3 3 13.33 9-67 1 6 . 6 7 11 .67 6 . 3 3 

120 22 .00 16 .00 12 .33 2 2 . 3 3 1^.67 11.00 2 0 . 6 ? 13-33 9 -67 



6 0 

Table 1 1 . Mean e f f e c t s oi ' v a r i e t i e s , creat.tr.ents and t h e i r 
i n t e r a c t i o n on ir.e&n caputulum number 

V a r i e t i e s : 

N 6 2 - 8 

Bhima 

JSF-1 

S .^ . _+ 

C . J . a t 5% 

T r e a t m e n t s 

Jays a f t e r sowin£ 

0 . "< b 

1 . 1 ' , 

90 10 ' 

H' .M^f 1 3 . v_i 

9 . 1 1 11 . f - ( . 

b . ; ' . ' ; 1 1 . ; . : 

l . ^ 9 

1 .^ . ' j ' * 

120 

T - . ' tU 16 .00 

1i: . 89 1 ^ . 5 6 

l O 

w0 

b 1 

o 
2 

CD. at 5# 

Interact ion 

14 " ^ 

( . 9-

1 . 1 ~1 

1 '/' . 0 '. 

1 1 . 1 1 

1 '..' 

i . 'i 1 2 1 . t-j 7 

, b 9 1 U . ( , 7 

v . 6 7 11 .(•( 

O.l'j 0 . 7b 

2 . }1 

No 

NS = N o n - s i g n i f i c a n t 

http://creat.tr.ents


Days after sowing 

Fig.5.*Mean number of caputulum per plant. 
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The varietal difference were also significant, 

excepts 120 days alter sowing. It can be seen that the 

mean number of total caputulum was higher in variety 

N 62-8 as compared to Bhima and J3r -1 at all occassions. 

The rate of production oi caputulum was significantly 

higher in N 62-6 and it was significantly higher than 

JSF-1 but it was at par with Bhima, except at 75 days after 

sowing, whereas variety Jaf-1 was significantly Inferior 

than N 62-6 but at par with Bhima at all occassions. 

!+.2.6 Number of leaves per plant, 

The relevant data are summarized in i'j.ble 12 and 

graphically shown in rig. 6 and Table 13. 

The differences in number of leaves per plant 

were statistically significant at all tin. jechssions, except 

at 30 days of plant growth stage where tno differences were 

not significant. 

The number of leaves per plant was significantly 

and consistantly higher under control at all occassions of 

plant growth than 3 and 3 treatments, indicating retarding 

effect of salinity on leaf number. Both the treatments 

reduced the number of leaves significantly, with signifi­

cant differences between 3 and S treatments. Treatment 

differences varied as 3Q> 3 ^ - 3 The leaf number per 

plant increased upto (-j0 days o:' the crop growth stage in 



j."ixre mean leai" number per plant 

V a r i . e t i e s 

J a v s i'* O £1 --c Bh ima 
1 j ' V P T 

J O wzr.tT T r e a t m e n t s 

Of ^ O I J 0 - ^ 1 0 -

•'.C V . ' - > - ' s . _; _" 7. c 7 7 1 >'• 7.33 7 "- •( 7'.c7 c . 0 7 V • >- L' 

- r c; " • v , >_ 
- 1 • - 1 " " ^ 1 9 . c 7 1o .C0 1l+.o7 '9-33 1 6. oO ' 0 . \ 3 

o / *• P1 Lo . " « J J> • 1--i- o1 .CO 32 .oc 31 .67 7̂ U- ^ "^ ^ 6 . c 7 j t • ; - ^ 

<~Z ^ c . : ' w Ji » -~ / O3.33 i i \J O 3 6 9 . 6 7 6c .67 J _ / • _^ " *70 A **7 ; ~ • — 

90 ! 2 i ,UL 90.33 1^7.CO 1 0 1 . CC 92.70 ^ 7 ~ ~ P ? ^ ' 0 . c 7 

*cc 1 1 1 r o 
1 > / • • > _ ^ 96.cc O O . C ? 1CS.C0 73.33 72 . UL 109.67 

120 6 2 . CO 66 .33 ^9.33 86 .00 56.67 51 -67 72.33 ^6 .00 

IV 



Jao-te 1 3 . he an e i : 
O s-> *- T? v a r i e t i e s , treatffien L» O *"1 * l ^ t n e i r in te rac t ion on mean 

Jays after sowing 

Variet ies 

3h irna 

o . - i . + 

C.J-. a t 5,1> 

1 

3 2 

S.E. _+ 

C D . a t 5% 

Interaction 

7.22 

0-3S 

No 

?. 69 

8.11 

8.00 

NS 

N3 

1 0 . / .-

1 • _ -

1 7 . 6 " 

16.11 

O.D1^ 

1 .91 

NS 

3 2 . 2 2 

1 .87 

5-58 

NS 

62.00 

2 .98 

8 .86 

NS 

1C3.11 

J5-33 

^ . 0 1 

11.92 

NS 

^r c 

11 .56 

e c . 11 

0 1 . 3 3 

•3 .97 

11 .79 

NS 

120 

1 2 b .'•'>- r J . ^ c 6 5 . t ' , 

113.3. : •rU- .u i i 0 ^ . 78 

LC . U ^ o . 3 3 51 .22 

J . " 3.97 3 .26 

11 .92 11 .79 9.o9 

80 .1 1 

56.33 

I4-5.M4. 

3.26 

9.69 

NS 

NS = Non-significant 



Fig.5:Mean number of leaves per plant. 
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a l l t h r e e t rea tments and also in a l l t h ree v a r i e t i e s and 

t h e r e a f t e r i t was decreased cont inuously t i l l h a r v e s t . 

This may be due to the senescence of old leaves a t m a t u r i t y . 

The v a r i e t a l d i f f e rences were a l so s i g n i f i c a n t , 

except 30 days a f t e r sowing. The nunoer 01 leaves per plant 

was s i g n i f i c a n t l y h igher in v a r i e t y N 62-G than Bhima and 

J3F-1 a t a l l s t ages of plant, growth. The number 01 leaves 

per p l an t in v a r i e t y Bhima and J3i-'-1 was more or less same 

upto the 75 days 01' crop growth s tage and t h e r e a f t e r Bhima 

was s i g n i f i c a n t l y supe r io r than J3J- -1 whore J3F-1 was 

s i g n i f i c a n t l y i n f e r i o r than both trie v a r i e t i e s . 

t|-.3 Leaf urea per plant (dm'") 

The mean leaf area per p lan t a t d i f f e r e n t s tages 

under t r ea tments a re given in Tab If !*», !<f and g raph ica l ly 

shown in F ig . 7U ^ 

The '.lata regard! rij' mean seal' area revealed t h a t 

the s a l t t rea tments redueea the mean leaf area, from 60 days 

crop growth .'stage t i l l ha rves t , in*- mean leaf area was 

s i g n i f i c a n t l y an>i con:.i at ant ly h^gie r unler con t ro l than 

3^ and 3^ t r e a t m e n t s . Both the t r e > trnent •:, re du ee 1 the mean 

l ea f area s i g n i f i c a n t l y . Treatment e f f ec t d i f f e r ed as 
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Fig.7;Mean leaf area per plant (drn'2). 
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The s i g n i f i c a n t d i f f e r e n c e s between S a n t J, were not 
l C -

e v i d e n t up to yu duys of c rop growth s t a g e . T h e r e a f t e r 3 

t r e a t m e n t was s i g n i f i c a n t l y s u p e r i o r t o S,, t r e a t m e n t . 

The v a r i e t a l d i l f e r e n c e s were s t a t i s t i c a l l y not 

s i g n i f i c a n t , excep t a t 120 days of c r o p growth s t a g e . In 

g e n e r a l , i t w i l l be s e e n from the d a t a t h a t t h e r e was 

s l i g h t l y more l e a f a r e a i n v a r i e t y N 62-ti than Bhima and 

J3l' '-1 . In te res t , : ! rig ly a t U'(> clays of c rop growth sUige the 

mean l e a f a r e a under v a r i e t y Eihima was more , t h a n N 62-b 

and s i g n i f i c a n t l y h i g h e r than J'3r ••'' , 

The maximum lea f a r e a u n d e r a "I L t h r e e v . ' - r i e t i e s 

and t r e a t m e n t s was o b s e r v e d a t 75 days c rop growth s t a g e , 

t h e n t h e r e d u c t i o n i n l ea l ' a r e a a f t e r a t t a i n i n g maximum 

v a l u e was e v i d e n t under1 a l l the t h r e e v a r i - . ' f i ' s find 

t r e a t m e n t s . 

U-.3.1 Leaf a r e a d u r a t i o n (LA.i; 

The ddt.a r e g a r d i n g leaf a r e a d u r a i i m ;.re 

p r e s e n t e d i n Tahi<j In a n i Table 1 ,*. 

i t w i l l be seen from t ru d a t a iU- t the l e a f a r e a 

d u r a t i o n (LAJJJ was maximum a t i r . i t . - i growth phase (oO-7'J 

days a f t e r sowing) and it. d e c l i n e i r a p i d l y wi th t h e 

advancement of c rop age under a l l the t h r e e t r e a t m e n t s and 

v a r i e t i e s . 

http://ir.it
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Tab le 1 7 . Muan ei'i'eoL oi' Vhi"U:ti<.j, t r e a U.i-ni :; ami t h e i r 

i n t e r a c t i o n on mean HAT) C<h<jO 

iJ;i v ."; h e t .W;> • n 

o u - 7 ' ? '.,r, _<. A; VU-K'1; 10', -12ii 

V a r i e t i e s : 

N 6 2 - 8 hb. 1 3 37.9^ 2o , 90 21 .50 

Bhima ^ 3 . 3 3 3L*.1'-1 27 .03 19 .^9 

JSFT1 W1 .32 29 . L17 2U .UO 17 .05 

S.E. ± 2-27 1 r ^ c M6 1.18 

C D . a t % N3 W.21 US 3.51 

T r e a t m e n t s : 

so 
bh .01 U7.01 

s 1 
>fl .79 3J.L7 

S2 
2b . 96 20 .V , 

S .E. ± '< .27 1 .U2 

C D . a t 5# " . 7 ! ' W 2.1 

I n t e r ac t i o n N.J KJ 

». i t 26 , ti.3 

2 . 7J> 15.^3 

9 .VJ 13. 7b 

1. 3b 1.1b 

M 0<3 3 "51 

,1J NJ 

NS = Non-s i Kri jl ' icar.L 
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The Jeal a r e a d u r a t i o n (LA->) was s i g n i f i c a n t l y 

and cons.1 s t u n t Jy h i g h e r under c o n t r o l t h a n J and :in 
I c 

t r e a t m e n t s . Both t he -salt t r e a t m e n t s i . e . 3. and ig 

r e d u c e d t h e l o a f a r e a d u r a t i o n s j g n u ' l e a n t J,y and c o n s l s -

t a n t l y . Trea tment e f f e c t s d i f f e r e d ,̂ ;i 3 -"• ,i '."--» j , ) 4 L'hu 3 , 

c o n t r o l had s.n',n.U i e a n t l y h i g h e r \Ati t han both o and J,-, 

t r e a t m e n t s a t a l l 1 covin phages , f u r t h e r J,., t r e a tmen t was 

a l s o s i g n i f i c a n t l y . super ior over d t r e a t m e n t a t 60-70 and 

75-90 days a f t e r sowing and t h e r e a i t e r s i g n i i i c a n t 

d i f f e r e n c e s were no t e v i d e n t but, was h a v i n r h i g h e r mean 

v a l u e t h a n Sp t r e a t m e n t . 

The v a r i e t a l d i l i e r e n c e s were s t a t i s t i c a l l y 

s i g n i f i c a n t a t 7l>-[>0 and 10',,--l^o days a l t e r lowing whore 

v a r i e t y N d2~ii was s i g n i f i c a n t !y s u p e r i o r ove r Jc}£'~1 and 

a t ' p a r wi th Bhirna. In g e n e r a l , t he mean l e a f a r e a d u r a t i o n 

was s l i g h t l y h i g h e r unde r v a r i e t y N 6^.-Is a t a l l c r o p growth 

s t a g e s and v a r i e t a l e f f e c t s d i f l e r e d a s M o 2 - 0 > B h i m a ";^» 

JSlT-1 . 

h.h. Growth p h a s e s 

W-.U-.I Days r e q u i r e d f o r 50 p e r c e n t f l ower ing and f o r 

m a r u r l t y 

in o r d e r to s tudy trie e i f e e t . of s a l t s ot\ 

r e p r o d u c t i v e growth phases the obs* r v a t i o n s on days r e q u i r e d 

f o r 50 per cen t f l o w e r i n g and i\.u- , r i tu r i . fy were r e c o r d e d . 

These d a t a a r e g iven in lab L e !.'•,, 'he. lata. ar>.. not 
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T a b l e 1 b . M e a n l a y . ; r e c r . .:• '--! : ' j r :'•' ";. [.>••>:- ••-• . 

{' 1 :>'.•;>; r i r i t: 'iri 'i ;7>; : ! rv. L u r ' ;.' 

!\ o, - b Br . n :-. J i r -1 

r ' i i ' t y u e r ce i .L ; ' i o / . ' 0 ' :.r. 

3„ 7^ .3 7 •'• 7^ .o 
0 

3 7*-+ .o 7 7 . - 7 ( ' . ' ? 

3 : , 7-j .3 7 C ' . ' J 

:''u 1 i IT.a ; . u r : ly 

3 137 .7 1 j ; . : 1 •' .., 

3 1 1 7 c . i 1: '.-> 1- l. ... 

3 , 1 . . - . . ' . ' :••; .-< ' . . 
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statistically analysed and .1 nitre no < •? are drawn I'rom mean 

values. 

It is evident frjm the results that salinity 

tended to increase the time required tor % per cent 

flowering. Thus days required for 50 per cent flowering 

was more under both treatments i.e. 3 a n a 30 than control, 

and treatment effects were in order as 5,.':•'* J TP» 3 . 
e! I (J 

f l o w e r i n g was d e l a y e d r e l a t i v e l y moi-e In J 3 f - 1 and was 

e a r l y i n N 62-13. 

I t w i l l be seen from t h e : a t a t h a t s a l i n i t y -

r e d u c e d t h e time r e q u i r e d f o r matur . t y . Thus , s a l t t r e a t m e n t 

enhances the m a t u r i t y . Time r e q u i r e : f o r m a t u r i t y was 

r e l a t i v e l y more unde r c o n t r o l as compared t o J and 3,. 

t r e a t m e n t s and r e l a t i v e l y l e s s unde r 3M t r e a t m e n t . 

•+•5 Dry m a t t e r p r o d u c t i o n 

The d a t a showing the e f f e c t o i s u i t t r e a t m e n t s 

on mean dry weight o; ::ian.j. i.o:l p lan t r . a t f:Ue l U f e r e n t 

s t a g e s and mean Jry weight of coup-merit p l a n t p a r t s a r e 

g i v e n i n T'uti les I \', eu , > 1 , , ;.: ane; ; 5. 

During the. i u ' s t sump 111 tl lou day ; a f t e r i.owin^;' 

t he s a l t t r e a t m e n t s re lw>"u \ the i o \ a l dry weigh t as wel l a ; 

dry we igh t uf component plant, part;:, .1 i ^n i f l e a n t l y t ; inif 

t r e a t m e n t s a t doth t he .lev* I:, r< lu>'<-. d dry m a t t e r produet. v .n, 
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T a b l e 19- Meun dry we igh t of sho.j t -ind p l a n t p a r t s i r: gm 
per [jot (oven dry b a s i s ) 

T r e a t m e n t s 

F i r s t sampl ing (oC l a y s a f t e r sowing ' 

V a r i e t i e s 

~0 
S1 

Mean 

N 6 2 - 8 

26.31 

21 ,U8 

1 b . 52 

22.1C 

Bhima 

Leaves 
27.^0 

20.75 

16.71 

22.12 

J~or'-1 

;- , r, c.; 

1c.o3 

i 7 . o t 

20.50 

5 , . 

Mean 

2o . 5'0 

2C.29 

17.93 

^ ten. 
3o 21 .80 2!:. .01 22 . 79 23.2U 

3 1 19.29 2C .(.,9 17.73 19.03 

3 2 
r/.'+o 1 t . 1 2 T + / A 16.7 f ; 

Mean b- .50 21 .1; 7 

Capi h.; ; urn 

18.72 
— — . . . . . . 

T o t a l 

S1 U 8 .10 52. 51 L&.?6 ^9.75 

32 M0.77 Uu ,hU 3".3'J 39 .32 

33 35.9-; 3o.3 3 3 1 . ' - ^ 3^ .69 

Mean M1 .60 W3.19 3o. Vt 

C D a t 5$ ? f o r Leaves 

V a r i e t i e s 

T r e a t m e n t s 

I n t e r a c t i o n 

No 

1,5V 

No 

Stem 

1.16 

1 .1o 

NS 

. outuium T o t a l 

2.1 ^ 

2 .1 if 

No 

NS = Not s i g n i f i c a n t . 
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T a b l e 2 0 . Mean dry we igh t of shoot a n l p l ^ n t p a r t s i n gm 
per pot (oven dry b a s i s ) 

Second s amp l ing {75 days a f t e r sowing) 

p i e t i e s M e a n 

N 62 -8 _ __ _Bhiraa__ _J\3i.«'-1 
Leaves 

36.59 39.o8 3^.28 36.8? 

20.hG 27 ,0 5 2i+.c2 2 7 A 2 

2 8 . 1 2 2 5 • 7 C 21+.29 2 6 . 0 ? 

Mean 31.71 30. «*t 2?.8C 

Stem 

SQ 3 3 . 6 1 3 6 . 9 0 31.9^ 3^.1? 

S 27.60 25.13 23.39 25.37 

S2 25.66 21+.19 21.71 23.85 

T r e a t m e n t s 

so 

?2 

M e a n 2 8 . 9 6 26 .76 25.76 

CaputuTurn 
<-* 
0 

0 

27 .30 29.2S 26.01 2 7 . 5 ^ 

s i 2W.27 2W.21 1 c G'; 1 / • / 1 22 .82 

S 2 2 2 . 7 8 21 .19 18.02 2 0 . 7 9 

Mean 2lf .78 2W. 90 

Tota / 

21.1.7 2lf .78 2W. 90 

Tota / 

21.1.7 

0 
97 .50 10 c . 9 l 92 . 2U 98 .56 

S ! 6 2 . 2 7 7 L K 3 O o8.17 7^ .93 

s2 70 .56 

heave.; 

_ 7 . 1 . 1 5 OH-A2 70.71 70 .56 

heave.; 

_ 7 . 1 . 1 5 OH-A2 

C.D. a t 5/" ^ ' i J i ' 

70 .56 

heave.; Jtetr, Caputulum Tota L 

V a r i e t i e s hJ i o 2 .17 b . 0 7 

T r e a t m e n t s 3 . 5 9 3 . 0«' 2 .17 8 .08 
I n t e r a c t i o n s m Ko Ho N3 

NS a Not s i g n i f i c a n t . 
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Table 2 1 . Mean :l vy we igh t ,ji' shout end p l a n t p a r t s i n gin 

per pvj i (oveji -i ry ba:;i.1.;) 

(Th i rd sampj in t : (.[>U days a i t e r sowing) 

V a r i e t i e s 
Mean 

T r e a t m e n t s - - - ^ ~ ^ . r - j ^ r — -

Leaves 

30.76 25.11 

2 ? . > > i 2 1 . <, 

21 .2b 2G .26 

30 29 .65 

3 1 2>u55 

3 2 22.72 

Mean 25 .77 

3o 
36 .12 

s 1 31 .52 

S 2 28 .75 

Mean 32 .50 

0 

°0 7 3 . ^ 2 

s 
1 

5V.O^-

S 2 
55.16 

Mean 0 2.5'M 

3o 
1'+1.1 e 

S1 115.51 

s 2 100.63 

• 

29. .Bit 

22 .97 

2 1 , A 3 

2>+.b5 2 3 . ^ 7 

otem 
39 .55 37J+2 3S.36 

2b,Sh 25 .63 2 9 . 6 6 

27-56 26.91* 2 7 . 7 5 

31 .98 30.99 

Caputuluir 

76.18 72.10 73-89 

56.08 55.68 56.93 

61.72 60.11 

Tota l 

lM5.i<e 138.63 1U-Z.1C 

1C7.5<> 1 Ci r5.6 3 109 .57 

10 1 . '76 9>.7b 10 2 .72 

121 • H J78 '60 H' f -68 
C D . at 5^ P I'or Leaves Steir Caputului; Total 

Varieties NS No No NS 

Treatments 2.65 3.",6 ',.11 1u.bt; 

Interaction No N.3 NS NS 

NS = Not signil'.leant. 
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Table 2 2 . Moan dry we. irhl of shoot, and p l a n t p a r t s i n gm 
per pot (oven dry b a s i s ) 

f o u r t h sampl ing (105 days a f t e r sowing) 

Trea tmen ts 
V a r i e t i e s Mean T rea tmen ts 

N 62 -8 Bhima J3tf'-1 

Leaves 

3 
0 

2 e . c i 28 .73 27 .29 28.03 

31 2? .65 21 .66 1 9 • 80 21 .37 

20.1+0 19.07 18 .37 19 .28 

Mean 23-69 23 .18 21 .82 

Stem • 

SG 
^2.3U ^-3.50 1+1 .28 "+2.38 

S1 3^ .79 31 .99 29.86 32 .20 

31 .U1 29 A 5 27 .82 29.56 

Mean 30 .1 b 3^ .96 32 .99 

Caputu lum 

J0 
i'>. .20 88.83 8 ^ . 55 67.19 

•*1 
70 . 20 '>5.91 59.80 6 5 . 1 7 

3.; t> } .3 i 0 0 . U1 ^7 .93 60.55 

Mean 73-91 71 .58 67.I+2 

T o t a i 

*C 
i5*' . l-:6 101 .12 153.12 157.60 

3 i 
127.6U 119.12 109.53 118.76 

119-12 109.08 10'+. 12 ' 10 9.M+ 

Mean 133 .77 129.77 122.27 

C D . a t 5~/! 'r' i o r Leaveij Item 

E a r i e t i e s N3 2 . 2 

T r e a t m e n t s 1 .60 2 . 2 7 

I n t e r a c t i o n N3 N3 

Caputulum T o t a l 

3 .86 7.31 

3 .86 7.31 

N3 N3 

No = Not s i g n i f i c a n t 



Table 23. Mean dry weight 01 shoot ana plant parts in gm, 
per pot (oven dry basis) 

f'ifth sampling (120 days aiv-r sowing 

Treatments 
V a r i e t i e s Mean 

N 62 -8 Bhima Jdr'-1 N 62 -8 

Leaves 

6o 1 V. 36 1b. 73 19.01 19.03 

3 1 1l* .72 1b.63 11-65 1W.00 

3 2 1 2 .3L+ 12.83 1C . 13 11 .77 

Mean 15 .^B 15.73 13.6C 

3terr 

8 
0 

S1 

3 ft. 3 9 UtM. 37 .08 3^ .6 5 8 
0 

S1 31 .92 2o.7C 2o.92 2 c . 51 

62 
Ph. 15 25.29 25.y.. l'^.?1: 

Mean 32 .82 30.82 20.77 

Oapu t' A : i i : 

0 
0 

112 .07 i1 ' - .02 1 0 c . - 8 111.96 

S1 9 0 . ^ . 11 .1 7 7^.80 82 . 1 9 

S2 73.99 71.70 7l* . 76 

Mean (> } / , " * 90.(03 8 5.15 

I'ota i 

(> } / , " * 90.(03 8 5.15 

I'ota i 

ao 1o<<.00 17^.10 1 o l i . 97 169.61* 

S1 137.1*- 123.^0 1130-3 1 2U . 71 

3.. 11 V.Ob 112.2c 10 7.13 112. 82 

Mean 1L^ .03 13̂ .8.3 12c' 1 

C D . at 5% ? i'or leaves 

Varieties NO 

Treatments 1 .87 

Interaction NO 

NO = Mot sî nii'ican.L. 

~ — ' 

•item ( • a p u t . u ; i ' i i i Tot a.l 

NO '4 . : . ) 1 7 .07 

3.5o U . ' O 7 .07 

i'.J . ._> M 0 
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However, mean treatment effects varied as 3p ̂ > 3 ^^8 

i'or mean total dry weight as well as n.-an stem weight and 

mean dry weight of ]eaves. 

During the first sampling the mean total dry 

weight of Bhima was slightly higher than N 62-8 but did 

not differ significantly whereas both these v:rieties had 

significantly higher dry weight tnan f.ir-1. llhima had higher 

mean total dry weight, due to its rr.a''Kei \ni :;igni f i cant ly 

higher dry weight of stem, however, ^ne v.ratios did not 

differ as regards their mean dry weight oi lu'-ves. 

During, the second sampling ,7!; days after sowing) 

salt treatments, at both the levels, --educed dry matter 

production. However, mean treatment effects vi'ied as o„ '^> 
0 

S. = 8^ for mean total dry weight as well as mean dry 
1 CL 

weights of stem, l eaves and caputulurr. Thus, dry weight 

under con t ro l was s i g n i f i c a n t l y super io r over both S, 

and 3 t r e a t m e n t s . 

During t h i s second samplin,. trie mean t o t a l dry 

weight of N 62-8 was s l i g h t l y high*.- than Bhima but there 

were no s i g n i f i c a n t d i f f e r e n c e s , w.a.reas botn these 

v a r i e t i e s were s i g n i f i c a n t l y higher than J i ? -1 and t h i s 

was due to t h e i r marked and s i g n i i i c r n t l y higner dry 

weight oi' caputulum. Though the v a r i e t i e s 1 1 : not d i f f e r 

as r ega rds t h e i r mean dry weights o: leaves • nd stern but 



73 

h a v i n g h i g h e r mean v a l u e s and v a r i e d i n o r i e r as V. 6 2 - G ^ > 

Bhirna ^ J S t f ' - l . 

S i m i l a r l y , d u r i n g t h i r d sampl ing (VO days a f t e r 

sowing) the s a l t t r e a t m e n t s r educed trie t o t a l a ry we igh t 

a s w e l l a s dry w e i g h t s of component p l a n t p a r t s s i g n i f i c a n t l y . 

T h u s , s a l t t r e a t m e n t s r educed the dry m a t t e r j r o d u c t i o n 

a t b o t h t h e l e v e l s , however , mean t r e a t m e n t e f f e c t s v a r i e d 

a s ^o"^^ ^1 = ^ 2 ' i o r m e a n L O t a l dry weigh t as we l l as 

mean d ry we igh t s of l e a v e s , stem and capu tu lum. 

c u r i n g t h e same sampl ing p e r i o d v a r i e t y N 62-11 

had s l i g h t l y h i g h e r v a l u e s of mean t o t a l dry w e i g h t , mean 

dry we igh t of l e a v e s , stem and caput- lum than Bhirna and 

Jo-t'-l which v a r i e d i n o r d e r a s N o2 ~o > Bhirna r > J . l?-1 . 

However, the e f f e c t s d i d not r e acn t h e l e v e l oi' s i g n i f i c a n c e . 

At f o u r t h sampl ing ( 1 0 days a f t e r sowing) s a l t 

t r e a t m e n t s a t both the l e v e l s reduce ' ' dry n • U c r p r o d u c t i o n 

and mean t r e a t m e n t e f f e c t s v a r i e d a s 8 ^ \,~~>j Tor mean 
0 i " k 

t o t a l d ry weight a s wel l as mean ir.- wei.-.ct of s t em, l e a v e s 

and capu tu lum. 

J u r i n g t h e same sampl ing v '05 days ; f t e r sowing) 

t h e mean t o t a l dry we igh t as well a s component p l a n t p a r t s 

i . e . l e a v e s , stem and caputulum i n N o2-o was s l i g h t l y 

h i g h e r t h a n Bhirna bu t the e f f e c t s di ; l not reach the l e v e l 

of s i g n i l i c a n c o , whereas b )th the.-•;.• :,' 62-c and Bhirna were 
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significantly higher than JJi1-1 as regards :cean total dry 

weight as well as mean dry weights of stern and caputulum. 

The varieties djd not differ as regards their mean dry 

weight ol^ .'leave;;. 

At fifth sampling (120 days after sowing) salt 

treatments reduced dry matter production significantly, 

and mean treatment effects variea as Sn"^=> 6 ~^=" 3 for mean 

total dry weight as well as dry weights of leaves and 

caputulum but in the case of stem dry weight treatment 

effects varied as O Q ^ S . , = S? . 

During the fifth sampling variety :; 62-8 had 

slightly higher value as regards me.-n total dry weight, 

mean dry weights of leaves, stem and caputulum but the 

effects did not reach the level of significance, whereas 

variety N 62-8 and Bhima have significantly higher values 

than JSr'-l for mean total dry weigh; and mean dry weight 

of caputulum. The varieties did not differ as regards 

their mean dry weight of leaves and stem. 

h.6 Growth functions 

U-.6.1 Absolute growth rate (AGR) or crop growth rate (CGR) 

Absolute growth rate was worked out as detailed 

in chapter 3 and the data showing t.\e effect of salt 

treatments on mean AGR are given ii Table 2h. 
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Table 2*+. Mean effect oi' varieties treatments and their 

interaction on mean AuR C_g|dt̂ ) 

Days af* er sowing 

oo-75 75-90 90-10 5 10 5-120 

V a r i e t i e s 

N 62 -6 0 .76 0.63 0 . 2 5 0 .1 'o 

Bhima 0.75 (J. 61 O . O i t 0 .1 u 

JSF-1 0 .70 0.63 0 .1 a 0 .13 

C O . a t <?% 

T r e a t m e n t s 

3 
0 

Si 

s 2 

H,i 

u.V'1 

0 .68 

0.63 

NJ 

(,. 76 

0 .58 

0 .52 

0-01*7 0 - 0 3 5 

<..'.3L' 

0 ,1 8 

0.1-t 

0 . 2 5 

0 .12 

0 ,0(5 

C D . a t 5% P O.O63 

I n t e r a c t i o n NS 

0 .066 

NS 

0.04-7 

NS 

O.C35 

NS = Not s i g n i f i c a n t 



i t w i l l bf :;efcn i roir. t he ta:>le t h a t s a l t 

t r e a t m e n t : ; reduced mean A IK s ig r . i l i e u n t l y and c o n s i s t e n t l y 

w i t h s i g n i i ' i c o n t . d i f f e r e n c e s between ' . ' o n t r j l ^ J , - i^ t r e a t m e n t s 

and t r ea tment , i f i - e t . - ; d i i f e r e d as J "> G .= 3 excep t 

a t 105-120 day:; a l t e r sowing , where1 t reatrr.ont u . c c t s 

d i f f e r e d as G.'">• J ~ -""-" . 3 0 . I n i t i a l l y , a t >('-''. J:-ys a l ' t o r 

sowing AGR v a l u e s were h i g h e r under • ."id ;ub ;>. quent.ly d e c l i n e d 

t i l l h a r v e s t . At a l l s t a g e s o:' c rop g rowth , though t h e r e 

were no t s i g n i f i c a n t d i f f e r e n c e s netween J. • nd 6r< t r e a t m e n t s , 

u n d e r 6. t r e a t m e n t s AGR v a l u e s wen ., L i.-.'ht Ly h i g h e r t han 

S t r e a t m e n t s . 
2 

The main e i ' i e c t s of v a r i e t i e s were r.ot s t a t i s t i ­

c a l l y d i f f e r e n t a t 60-75 and 75-90 da /S a l t e r sowing b u t 

h a v i n g h i g h e r v a l u e s of AGR in v a r i e t y N 62-8 as compared 

to, Bhima and JoY-1 . At ^0-105 and 105-120 days a l t e r sowing 

mean e f f e c t s of v a r i e t i e s were s i g n i f i c a n t l y d i f f e r e n t - Kt 

90 -105 days a f t e r sowing AGR v a l u e i n N 62-8 and Bhima were 

more o r l e s s t h e same and s i g n i f i c a n t l y h i g h e r t h a n JSr -1 , 

whereas a t 105-120 days a f t e r sowing K 62-8 was s i g n i f i c a n t l y 

h i g h e r t h a n Jor -1 but e t p< r wi th Bh f-a and JGr-1 was 

s i g n i f i c a n t l y i n f e r i o r to N 62-8 but a t par with Bhima . 

!+.6.2 Mean r e l a t i v e growth r a t e {RG~W) 

The da ta showing the e f f e r . o . s a l t t r e a t m e n t s 

on mean RGR a r e g i v e n in Table 2 5 . 

S a l t t r e a t m e n t s r e luce . l near. RGR s i g : i f i c a n t l y 

and c o r ; s i s t a n t ly a t aL ! growth p h a g e s , ex re , . i a t 7^-c. ( J:-)'.; 

http://sigr.il
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Table 2 5 . Mean e f i ' e c t OL' v a r i e t i e s , t r e a t m e n t s and t h e i r 

i n t e r a c t i o n on mean RGIi 69)9 Jday) 

60-75 

Day s 

75-90 

a i ' t c sr sowing 

60-75 

Day s 

75-90 

a i ' t c 

90-105 105-120 

V a r i e t i e s 

N 6 2 - 8 0 .021 0.011 0 . 0 0 3 0 .002 

Bhima 0 .020 0.011 0 .00 2 0 .00 2 

JSF 1 0 .020 0.011 0 .002 C .001 

C D . a t 3% ? No N3 W3 Uij 

T r e a t m e n t s 

S 0 

S 1 

0 . 0 2 ) 

0 . 0 19 

0 . 0 1 9 

0 . 0 12 

0 . 0 1 1 

0 . 0 1 0 

0.1,033 

0 . 0 0 2 0 

0 . 0 0 1 7 

• J . LO 3 

0 . 0 0 1 

0 . 0 0 1 

C D . a t 5% P 0 .003 

I n t e r a c t i o n N3 NJ 

0 ,0012 

Nii 

0 . 0 0 0 8 

No 

N3 = Not s i g n i i i c a n t 
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a f t e r sowing . At i n i t i a l s t a l e s i . e 60-75: "i; vs s i t e r 

s o w i n g , ROR v a l u e s were h i g h e r end t h e r e a f t e r RuR d e c l i n e d 

c o n t i n u o u s l y uuto t h e h a r v e s t , ciu.lt t r e a t m e n t s reduced mean 

RGR and t r e a t m e n t e i i e c t s d i f i e r ^ d a s J.,:^*.;>, = S0 a t a.V) 
(J 1 2. 

growth p h a s e s , e x c e p t 71-V0 days a f t e r t owing . 

The mi: .in e f j c e t s of v a r i e t i e s wen.; not 

c o n s p i c u o u s to w a r r a n t any cone i us i i .ns . 

^ . 6 . 3 Mean n«d. a :.:irr: i )b t .;^n -a I.': (NAR) 

The d a t a showing the eff t c l of ja . l t t r e a t m e n t on 

mean NAR a r e g iven in Table f 6 . 

iVram the t a b l e i t w i l l be ^een t h a t ;-1 60-71" ami 

75-90 days a f t e r ' sowint; NAR s ig: i i. J c >nt ly ' i n e n r s e d wi th 

s a l t t r e a t m e n t s and t r e a t r r . t n t e f f ec t " ; . d i f f e r e d a s 

S y S /> 3 . Whereas a t 90-105 iays a f t e r rowing d i f f e r e n c e 

were no t s i g n i f i c a n t , bu t a t 105-1^-0 days a l t e r sowing 

t r e a t m e n t e f f e c t s d i f f e r e d a s 3 _ > j . > 3 r'rom t h i s i t 
0 1 <c' 

w i l l be seen t h a t d e c l i n e i n NAR was very- f a s t u n d e r s a l t 

t r e a t m e n t s t h a n the c o n t r o l . 

The main e f i e c t s of v a r i e t i e s were not s i g n i f i ­

c a n t l y d i f f e r e u t e x c e p t a t $'0-105 days a f t e r sowing where 

N 6 2 - 8 and Bhin.a was s i g n i f i c a n t l y h / h e r in io'.R t h a n 

J3tf'-1 . 

http://ciu.lt
http://ja.lt
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Table 26 . Mean e f f ec t of v a r i e t i e s , t r ea tments and t h e i r 

i n t e r a c t i o n on mean NAit CQ\(J£/dU>f) 

Days a f t e r sowing 

60-75' 75-90 90-105 105-120 

V a r i e t i e s 

N 62-8 0.069 0.05V 0.027 0.021 

Bhima 0.068 0.058 0.026 0.020 

JS*'-1 0.06? 0.059 0.020 0.015 

C D . a t 5^ P N3 NS 0.0055 Nd 

Treatme! n t s 

so 0.052 0 . 0 V6 0.02V 0 . 0 2 5 

s 1 0 . 0 6 7 0 .059 0 . 0 2 5 0 . 0 1 9 

°2 0 . 0 8 3 0 .066 0 . 0 2 3 0 . 0 1 3 

C D . a t % P 0 .009 O.CO69 K3 0 .00 5' 

NS = Not s i g n i f i c a n t . 
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»+.7 Yield s t u d i e s 

if .7.1 Grain y i e l d 

Data showing the e f fec t 01 s a l t t r ea tments on 

the f i n a l {'rain y i e l d a re given ir; '.'able 27 and g raph ica l ly 

shown in Kig. t*. 

The mean e f f e c t oi" sa I'- t rea tments was highly 

s i g n i f i c a n t . Berth the l e v e l s of ; a l t t rea tments reduced 

the mean gra in y i e l d . S t a t i s t i c a l l y the e f f ec t s oi' t r e a t ­

ments was s i g n i f i c a n t a t hoth J ar.'C o\ It. vel and the 

t r e a t m e n t s var ied in the order oi' S T> 3 *p=> 60 • 
r 

Variety N 62-b was with slightly higher grain 

yield than Bhima but the difference djd not reach the 

level of significance, whereas both these varieties, N 62-6 

and Bhima, out yielded JŜ '-I . 

The effect of interaction between varieties and 

treatments was not significant indieating more or less 

similar response of varieties to the salt treatments. 

if.8 Yield components 

Data on total grain yield were further analysed 

for yield characters such as grain number per caputulum 

and 1000-grain weight. These data ere presented in Tables 

28 and 29 and also graphically shown in rig. 9 and 10. 
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Table 27. Mean grain yield in gm pe- pot at harvest 

Varieties 
Treatments 

N 62-8 Bhima J5u'-1 Mean 

S 65.58 66.96 63.21 66.25 

S-] 57.35 56.39 51.27 55.00 

3 2 >t9. 55 ^6 .9^ U1.37 U5.95 

Mean 5V.H9 50.76 51 .9'.; 

C D . a t 3% for V a r i e t i e s - 3.55 

Treatments - 3-5 5 

I n t e r a c t i o n - NS 

N3 = Not s'it'M L' icant,. 



v a r !e 11 e s 

Fig. 8-Mean grain y ie ld (gm) per pot at harvest. 
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Table 28 . Mean number of g ra ins per eaputulum at. ha rves t 

V a r i e t i e s 
Treatments Mean 

U t>2-b . Uhimu JJK-1 

S 22 . i.J 2 _',.•>,'..' 22 .00 22 .6? 

S 20 .67 <-'1.i5 16.66 2 0 . 2 2 

S 20 .3 3 20.00 1b. CO 1 V . L ^ 

Me$n 21 .11 21 . o / 19.55 

C D . a t % ? for V a r i e t i e s - 0.99 

Treatments - o„99 

I n t e r a c t i o n -• 1J3 

NS * Not s i g n i f i c a n t . 



V a r i e t i e s 

Fig.9:Mean grain number per caputulum at harvest, 
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Table 29, Meun 1060-grain weight in gm a t harves t 

Treatments 
N 62-b 

3o 6 0 . 27 

J1 56.73 

("t 

0 5 V .29 

Varieties 

Hhlmfc J31*'-1 

o1 .06 o l ; . 1 5 

Mean 

f 1 17 

6O.69 

58217 !;6 2*9 57.90 

56.5 e 

Mean 56.76 li7.27 

C D . a t % V l o r V a r i e t i e s 

Treatments 

I n t e r a c t i o n 

1 .1 k 

1.12 

NS 

NS = Not s i g n i f i c a n t 



U . 8 . 1 GraJn number pe r eupu lu iu i , 

The rtu JI-. r 1 e f f e c t oL' sa l t . t,i ea tin- nlr. w;s s i g n i f i ­

c a n t on mean g r a i n runnbt;r.. 'Ehur? both ;] rjin 1 o ? t r e a t m e n t s 

r educed t he mean g r a i n number per oaputu lum, however , the 

e f f e c t d i f f e r e d a:i o, ~Z~-» J = J . 
0 1 2 

Muan gra in number per oaputulum ul' the v a r i e t i e s 

d i f f e r e d s igruf leant ly as Bhima «= N o2-i-. ^ J'cii' -1 . 

U-.8.2 Thousand g ra in weight 

The s a l t t r ea tments reii..-.ci 10o0-r.;rain weight 

s i g n i f i c a n t l y . Thus both 31 and S? . rea tments had s i g n i ­

f i c a n t l y l e s s 1000-grain weight thai: c o n t r o l . The t rea tment 

e f f e c t s d i f f e red as 3, :>5. , :=>.3„. 
0 1 d 

Mean 1 0 0 0 - g r a i n weight of v a r i e t i e s d i f f e r e d 

s i g n i f i c a n t l y a s Bhima = N 62-8 '^Jlv -1 . In g e n e r a l , t h e s e 

o b s e r v a t i o n s r e v e a l t h a t s a l i n i t y i n f l u e n c e d bo th t h e 

y i e l d components and t h u s , f i n a l g r a i n y i e l d and t h e s e 

e f f e c t s wei-e cons i n t e n t l y e v i d e n t a< h igh . ; a l t l e v e l . 

'•4.9 Chemical c o m p o s i t i o n 

The p l a n t samples c o l l e c t e d on f i v e o c c a s i o n s 

f o r dry m u t t e r p r o d u c t i o n s t u d i e s w r e f u r t h e r a n a l y s e d 

f o r K, P , h, Na and Ca c o n t e n t s . 

l 4 .9 .1 N i t r o g e n c o n t e n t 

The r e l e v a n t d a t a a re summarised i n Table 30 , 3 1 , 

32, 33 and 3U. 



It would be seen 1'rvwr. Lh.re results that the 

main effects oi' tr< a tments were significant at both 3. and 

3p level at all occasions and with H.!1 plant parts. Salt 

treatments increased 'h' content significantly at both 3 

and S levels. 

At f irst sampling treatment effect differed as 

S„ = S Z=* Sa™) d 9 ;>3 = 3 i n the case of ';«' content 

of leaves and stern, respectively 

V S2 

At second sampl ing t r eM-v^n t e f f e c t s d i f f e r e d 

capu tu lum c s :J,, B 3 

r e s p e c t i v e l y . /-.t th i i ' d 

f o r 'N ' c o n t e n t of J e a v e s , Liter -nc: capu tu lum t s :J,, c 3 ^> 
'- 1 

S.,.--^ 3 „ a n d L>,~-:::=~ J., 
1 0 c1 1 

sampling treatment effects differed for ' W content of 

leaves, stem and eaputulum as S.,7.~-o T-̂  3 . 3, 

and S > 5 . > ! i , respectively. 
1 t) 

At the fouiftt> samp! ing treatment effects differed 

as c> = o — 
2 1 o ( ; , o. 1 

3, and 3, 
0 c 

= J . ,-"">• 3 fo r meur; 

N* c o n t e n t of l e a v e s , stem ana caputu ium, r e s p e c t i v e l y . 

At f i f t h sampl ing trfalm<--i.t e i t ' t c t s d i f f e r e d as 

b{::~-~3{>i J - 3 ."--•:-3rt arid *>, ,-"> 3 T::-:~3 fo r mean 'M' 1 <-' 1 0 

c o n t e n t of l e a v e n , stem and cauuU, turn, re . ;p«-c t ive ly . 

.It may be no ted t h a t Ji ; i ng fne y g e t a t i v e find 

p r e - f l o w e r i n g s t a g / ' , i . e . the f i • r t a n ' j . -e :nd sampl ing ' ; 

s a l t t r e a t m e n t s i n j u r e d s lg ru f JK.O f iy moiu. 1 <•< umu la t i o n of 

V I 



T a b J e 3 0 . M<;hh nil . r r . n - n cunt,! 'fit o f , !.; n t part . ; ; s 

j.nl .li.ciicf-i) h,y f( ' ' f irr>'"t.^ \ ,-• r rf.-,\t, ,>v»-fi Iry oa . s J s ) 

i ' i r s t ' s a m p l i n g (0(; day. ; n i u - r ^ ;v/it,,;J 

V a r i e t i e s K. „,, 
T r e a t m e n t s — - - - - M e a n 

N 6 2 - b Bhinia J . V - ! 

Leave:; 

3 2.11 2.3b 2.1>> 2 .21 
0 ' 

3 ^ . 7 1 3 .03 3 o 3 3 .02 

3 2 3 A 1 3 .59 3.0U- 3 . 5 ' , 

Mean 2 . ' A 3.00 3.0W 

Jterr 

S 0 . 7 5 0 . 7 9 0 .79 0 . 7 8 
0 

51 0 . 7 9 0.9B 1.12 0 .96 

5 2 1.07 1.26 1.35 1.23 

O'V/ 1 0 ] 1 .'og 

so -

s 1 -

Mean 

C D . a t 5^ P ^ " ' Leaves dten Caputulum 

V a r i e t i e s NJ K6 

T r e a t m e n t s 0'.';9 0 .1 9 

I n t e i - a c t i o n KS NJ 

N3 = Not s !gr;.i i'i cai.t,. 
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Table 3 1 . Moon n i t r o g e n c o n t e n t 01 ;i].anL ^ a r t s as inl" Induced 
by t r e a t IT <-nt.a ( p e r cen t o /un dry b a s i : 0 

.Second sampl ing (75 days a i ' t e r sowing) 

V a r i e t i e s 
T r e a t m e n t s 

0 
3. 

Mean 

ti o2-fa 

i . ^ J 

3. 9) 

*. < 1 

bhima 

Leave ?> 

;•;. ^H 

J . ' < 3 

J3b-1 

3.13 

). .02 

3. - i 

Moan 

3. SO 

3-«5 

s 
0 

(/. y j 0 . f 8 i ' . l ' { ; 0.9<> 

s 1 
1 . 1 2 I. 31 L i 1 i .2') 

S 2 1 .21 1 • .1 1.1^5 1 .3'+ 

Mean 1 , 0 l t 1 ..'1 1 .;•:; 

Capn t a lum 

Jo :•'.''3 <- « * £ 2.<<7 ;?. '4 7 

2 . ^ 7 3.bb 3 .17 2.91* 

s2 3.^1 3 . 5C» 3 . 6h 3 . ? 2 

Mean ? . b 0 3.113 3.C9 

C D . a t % P Tor Leaves 3ten, Caputulura 

V a r i e t i e s N3 N3 N3 

T r e a t m e n t s 0 . ^ 5 0 , 1 7 0 . 2 7 

I n t e r a c t i o n No N3 LJ 

N3 * Not s i g n i l ' l e a n t . 



Tab.lH 1)2. Moan n i t r o ^ o u <-.. i: t *-nt <>', p.ruit, >; ,. r t. s a s 
b y L r t:;, l.iii*:rit.S ( ,,(M' '.H (,!, l i v e n d r y t :?i ,». is} 

Third :iuiiij)J .i n ;̂ i % .lay.:; n T ' c r DO-JII!.,) 

T r e a t m e n t s 

- - V -

°0 

S2 

Mean 

0 

°2 

Mean 

Mean 

Var U-1. i< -, > 

i'(.:>--<< l l i l UT.fi j j r - i 

l eaves 

2.i.:V i?.i?V 

i\hy ?.75 3.<7 

3 .03 3.36 3.5:ti 

; j . 30 2 .60 3.01 ' 

3 tern 

0 Ask u.fc'7 u.b ' i 

1 ,21 1 . ;.r 1 i , . i. 

i . ;v. i . ; 'n 1 . 0 

1 ,(j I 

J . 5 1 

C D . a t ^ P f o r Leaves 

V a r i e t i e s No 

Treatment!) ( ' J M 

I n t e r a c t ji.ii'i IJJ 

l . 1 <' 

Caput u IisIT. 

3.1 V 

3.51 

3.73 

3.<0 

aLeif 

( ' . 1 7 

NJ 

I . ) l + 

3.19 

3.60 

3 . 8 ^ 

i J / . : , n ! i. !UU 

i. J 

Ni a Nut. ;»:i lU'i i i . : 'ar 

http://UT.fi


i;.":> 

Table 3 3 . Menu n.i t. riir< ' i , '''oiitent. ..)i u l a n t ..'in '.> a.s : ih t ]uenc 

by I.rt1? Unent 3 (, por c?ent, ow.n tir-.y O M ; ! : ; ) 

IAMH-U, :•!(<)!' [i 1 .in i (109 'In;:; a l ' t e r sowni,-) 

19 r .i t it; i 
Treatments - •-•• -— 

N o ; . ' " - < ; Binma J . k ••• '< 

Lea vtio 

°1 

°? 

: j t. 

Mean , ' . '/I ^ . j . ' " ; ' .V 

S 
0 

5 1 

s
2 

Mean 

SQ « . 1 5 

s 1 
„ i i 

d 0 • • ' • « ( i 

Mean 2,l;>0 

C.D. a t *j% P for Leave a 

V a r i e t i e s No 

T r e a t m e n t s 0 .21 

I n t e r a c t i o n No 

NS * Not s i^ri J i i ofcint.. 

2.;.t: 2 .4o 

3 tern Caputulun. 

N.J Nd 

0.1 b 0.2*1 

No NS 

Mo an 

t - . 1 1 . 

2. ih ; \ M p.Mt 

St':>W 

o.!?t 0 . 6 0 0. 9' 0 . c;7 

u. ?o o.ev G . 9.J 0 . 84 

o.e? 0.98 1 .03 0 . 9 6 

o. 71 0 . 82 ( j . l ^ i 

Caput! i lum 

1 .99 2 , 2 v 2 .14 

;.-\3>' 5 r-, ' 2 .';() 

.- ' .4' / 2 . M.i 
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Table 3*+. Mean n i t r o g e n content of p lan t pa r t s as inf luenced 

by t r ea tmen t s (per cent ove i dry b a s i s ) 

i'Mi'ty sampling (120 deys a l \ e r sowing) 

Treatments 
"" 'ii"6a-B 

VarieL:le:H 

Dhima. Jdj< -1 
Mean 

Leave,?, 

3 0 l . 73 1 .08 1.f,! I , 7U 

3 1 . 
2 .11 2.35 :? .30 2 ,28 

S0 2.57 2,61 2,6o 2 .62 
2 

Mean 2, m 2.21 2 ,29 

3tem 

2.21 2 ,29 

3tem 

so o , h >;> 0.51 o . ' o i ,.'-(7 

s 1 
0 . b 1 0.70 o.7w 0 .6 7 

3 2 o/ 'o i .75 o.b ' t 0.7t> 

Mean '-'. 5 9 0.65 O.Oo 

Caput u ] uit; 

so 1 .9 1 1 . % 1 .9 I 1 .93 

s 1 
2 . 1 0 2.27 2 .38 2 ,26 

S 2 
3.:ui 2.h? 2,'/2 2.t»6 

Mean '2 A\ 2.2U . ' . 2 / 

C.D. a t 5# P i'or Leaves Stem ('a t>ut u lum 

V a r i e t i e s NJ NcJ iJJ 

T r e a t m e n t a 0 , 3 2 0 . 1 2 0 > 1 8 

I n t e r a c t i o n Nil HJ IlJ 

N3 c N o t s i g n i f i c a n t , 



' N 1 In p l a n t , part-..! nnu t h e j : i ( ;b ; . •;!, ; l s i ' o : m d •;err p l . i n g . 

H o w e v e r , d u r i n g t h e f low* i i i . g , p o s t r 1...»w«- f I • ; ; r^i g ra in 

development stride i . e . the th i r i , f e r th and iil'Lh sampling 

sajjt t r ea tments brought about distil'••.f rede 'U>ni in the 

percent ' N' content in plant p a r t s . 

I t would be seen £rom the resul t" ; tha t 

s t a t i s t i c a l l y the main e f f ec t s of v a r i e t i e s were not 

c o n s i s t e n t l y s i g n i f i c a n t with any growth attire as wel] as 

with d i f f e r e n t p lan t p a r t s . Although these e f f e c t s did not 

reach the level of s i g n i f i c a n c e , i t may be noted t ha t 

v a r i e t y J8i''~1 had s l i g h t l y mure per cent N In pLarit pa r t s 

than Bhima nnd 'leaserin N (•>;.•'.•••̂ . 

In order tu studji the e f f ec t of s a l t t r ea t tnents , 

on uptake of n u t r i e n t s , the abso lu te q u a n t i t i e s of n i t rogen 

per pot weie worked out and are presented In t ab le 35 , 36, 

37 , 38 and 39 lo r the f ive samplings. 

Sa l t t r ea tmen t s reduced U t a l uptake of 'M 

c o n s i s t e n t l y and <U gnj f i can t ly , except >• t ' ' r s t sampling. 

During f i r s t sampling t h i s e f fec t VJS n ' t s i g n i f i c a n t with 

the p lan t pa r t s v i z . , leaves , stem i.id on ^nfu luro whereas , 

a t the subsequent four sUigt. s s igi.j i ieant reduct ion in 

t o t a l quant i ty ol ' h1 uptake wa •; dut to a combined e f f ec t 

of s igni f icant , reduct ion in ah^oiut t quant i ty of ' h • in 

caputuluni and Haves una ir.m-s ign uic ant a l i gh t r educ t ion 

in stem. 



Table 3 5 . Mean a b s o l u t e qu^nt, i i v oi' niU':. '»•," j n î iri per pot, 

K Ifjt, samp l I in1: (01 !']«', •; a t t-r oi'wui 

V a r i e t i e ,-i 

" » , ) 

T r e a t merits) 

'0 

3, 

Mean 

°1 
S2 

—^,-... 
Moan 

H ' '/<l~\S 

( : 

(. 

. \ '0 

0 . 0 ^ 

I) • 5» 

If . ih 

I! . 1 > < 

II. . V! 

(i . 1" 

Hhirna 

Leave.-.; 

u .c i 1 

U . D i-;' 

(J.t.3 

Jt.ern 

l : . i ' . 

( . / . 1 1 ; 

( . ' . ! • • 

i ) . 1 • 

J,:],[' --I 

o , !v 6 

( 1 . ' v 

U „6u 

0 . I'.' 

C . 1 V 

1: . If: 

Mean 

( . ) , <?<•) 

0 ,60 

().<u» 

c . 1 v 

C, . I 7 

0 , 1 •? 

(J.-- , )Ut . I.l 1 .i!'l"i 

3, 

Mean 

Tota l 
3 0 

0.75 0.8'; i ' .7h 

s 1 ( J . 72 o.ei o.7v 
a2 (J. 7b 0.7a o.7h 

Mean (J . yu 0.H1 (.. /' 

C D . a t 5?fc i> l o r Leaven 

V a r i e t i u a N,.j 
T r e a t m e n t s NJ 

I n t e r a c t i o n NJ 

dtem 

N -j 

0 .78 

0 .77 

0 . 7 7 

(-a put u j uni Tut a J 

r N,J 

Wo 

N3 B Mot si jpi jr . i c a n t , 



W) 

Tab."le ",](>, Mt>an abso lu te quant i ty jt' nl troi'.on in îi> pt>r pot 

decond :iamp.Usi[ \'n> da,;1 o i - l t e r sowing) 

Treatments 
N 6 2 - 8 

V a r i e t i e s 

BhJIDH J'dK -1 
Mean 

Leave;; 

so 1 .12 1 ,10 1.10 1 .13 

s . 1 .02 0 . 9 8 0 .96 o . < v 
3 2 (.i . < / ' 0.0'7 0.9'v- o.VV 

Mean 1 .09 1 .09 1 . i ( -

— — "ti'in.""" -"•-"'*- - - - - .. — .. ..,... 

o 
0 

°1 

(, .32 

0 .31 

0..3t; 

0 . 3 J O.J? 

$0 O.' jO o . i; 0 J 0 0 .31 

Mean 

*2 

Mean 

"0 
J 1 -

' '2 

M e H n 

o , } l 

o .ov 

o . o2 

0.o9 

0 ,o9 

1 . 9o 

I . 0 I 

2,01 

0,39 0.31 
C' l J i l t , , . 1 Ul'f. 

0 , 7 9 •'. .7 1 

0 . 7 2 O.c ' i 

0 . 6 b !,. ' : '< 

U .71 

To La ] 

2 . < - b 

2.o0 

0 t\>9 

2 . 1 0 

1 .0 I 

1 .66 

1 .00 

( - .70 

(i . 0 0 

o . o 9 

2.1 7 

1 , 9o 

1.92 

C.J. at 5% P for Loaves 

Var ie t i e s N3 

Treatments 0.110 

Interact ions NJ 

o t ' M n 

Wo 

Caputuluni Total 

NJ 0.078 

0.3 0.078 

N3 = Not s ign i f leant.. 



Table 37. Moan ahyo lut. e qhantKy oi' niLr,>|!''K In i;tn per 

h i i t i l ,-jamp 1 ,i mi {'-,•[> da,y J a J ' i e r :sov/:i r ig) 
- V : j r : ie t , j t -u '" " """ M " 

T r e a t m e n t s - - M l " a n 

N '•>?-b Hh.nra *] 3Jcl--1 

a ().<•» 9 i->. 71 u , u 7 0 . 6 9 

3 i',oU O.b1'; 0 .67 0 ,6 ( ! 
1 

3 0 . 6 2 0 .6 3 0 .6? U.6U 

M e a n 0 . 6[) C,t..6 o . t;V 

31 i-'m 

3* 0 . V' o . J it o , Vi 0 , ]U 
0 

' S-, o .39 o . •,;• (..3 . o .33 

3 0 . 3 3 0.3 ' l o . y l 0.3;? 

Mean 0.3 [* 0,_Y<-. ( ' .33 

Ceputulurc 

°0 
3 1 

^ _ _ _ \ 

M e a n <i 

dQ 3 

a1 i 
3 

2 

Mean 3 

C D . a t 5# P Tor L 

V a r i e t i e s N 

T r e a t m e n t s N 

I n t e r a c t i o n N 

NS = Not :> U'rui l e a n t . 

2 . 3 8 

2 . 0 2 

1 .9>+ 

3 . | n> 

3 . 0 1 

T o t a l 

N3 

0 . 0 9 3 

Jj.j 

,i«0 2 J f 3 2.31 

.09 I . 0 / 2 , u 1 

.96 1 .02 1.93 

.19 2 . 10 2 .06 

J'ol.a I 
.us • • J . ' f b 3 • JH 

.Ufa 2 . yU 3.01 

.90 2.M7 2.01 

.in 3.10 3.0 9 

eaves 

a 
3 

Stem Caputulurr. 

N3 u'3 

N3 () . : • 11 

NJ ...3 



Tab le 3&» Mean a b s o l u t e quant i 1$ M n.i lr:>,j •; in grn pur pot 

f o u r t h aaiiipVini?, OO^ days a i ' t o r s.iwin^) 

Varit; f, lep 

N 6 2 - b bhinui J'J* -1 
T r e a t m e n t s Mean 

Mean 

3 
0 

o . o l 

0 . 8 b 

o . HU 

O .00 

0 . 1 6 

0 , 16 

Leaven 
o.bb1 

0 . 7 V 

l .73 

i . '-• 

v < 

l) . 00 

0.»-.< 

Mean 

o 
0 

2 

Mean 

0 

a2 

Mean 

1 .02 

1 . bO 

1 . ?h 

1 . 0 0 

2.9o 

;!.«>+ 

2 . 8 5 

.Ml 

.. J ) . <! m 

0.1 7 

0 . 1 h 

0 , 0 ' 

0 . 1 7 

Or. pu tu iurr 

1 . 0 1 

1 , o 2 

! .V7 

o ,77 

o . i n 

o . i b 

0 . 1 H 

C' . 16 

o . 17 

o.r.' 

1 . <-iU 1 „ M > 

1 , o 0 

1 C. ' 7 1 • . ( 

1 .0U 

2 . f i ' : 

'tb 

4 .' >J 

2.0 ' t 

;?.t*b 

C D . a t 5% P i'or Leaves i t e r Caputu lum Total-

V a r i e t i e s 

T r e a t m e n t s 

in terac t ion . ' .} 

0.0 78 N3 o,o83 O.lj 

0.078 N3 0,083 0.13 

NJ N:-j N.i N.-t 

NS = Not .sit',nl l' i i :nnt . 
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Table 39 . Mean abso lu t e quant i ty o2 n i t rogen in gm per pot 

tf'irth sampling (120 days a l t e r sowing) 

Treatments — 
N~62-8 

Var ie t ies 
Bhima 

Mean Treatments — 
N~62-8 

Var ie t ies 
Bhima JclK-1 

Leaves 

so o.J1-! 0 .33 0 .35 0.3»f 

s 1 0 ,31 0 .32 0 .28 0 .30 

s 2 o , 30 0 .32 0 ,28 0 ,29 

Mean 0 .32 0..32 0..30 

J tern 

so 0 .18 0.21 0 .1? 0 , 1 9 

Si 0 . 1 8 0 .18 0 .1 h 0 . 1 8 

s
2 

0 .1 7 0 . 18 0 .12 0 . 1 8 

Mean 0 . 1 8 0 . 1 f : 0 .1 ) 

Cupii Lulwri 

o 
0 

2.2't y , 2u ' . 12 2.2;-' 

3 ! i . 9 t ; 1 .Hf. 1 .bi 1.87 

S 2 1 .83 1 .82 1.78 1 .81 

Mean 2 . u 1 1 , 9H 

" fo t i i l 
1 . \)2 2 . u 1 1 , 9H 

" fo t i i l 
1 . \)2 

3o 
3 1 

2 . /'O 2 . B0 2 270 2.75 3o 
3 1 ;->.v> 2.3(? ?.2V 2 .3o 

8 2 • •..Jo .' . 3 ! 2..2lf 2 .28 

Mean 2.50 2 , ' i? 2,'+1 

C D . a t 5% 2 I'or Leaves 3t<m, Caputulum Total 

V a r i e t i e s N3 N3 Hi N3 

Treatments NiJ JU 0 . 1 3 ^ 0 . 1 3 3 
Interaction N3 Nd ii,i N3 

No s >Not !H.ljr,nl t l e a n t . 
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The d i f i e r e n c e s '^ie- to the v a r l e u i i s were non­

s i g n i f i c a n t dur ing f i r s t , t l i i rd and f i f t h samplings on t o t a l 

uptake oi' 'N' and wit)) p lant part,;? v i z . , .stern, l eaves and 

caputulum. The d U i e r e n e e s due to v a r i e t i e s were s i g n i f i c a n t 

a t second and f i f t h sunip.) Ing. At, sec ond sampling, N 6L'-f' 

ancj Bhima weie yigniJ i can t iy s u p e r i o r tu J'dr'-1. At f i f t h 

sampling N 62-b waa s i g n i f i c a n t l y super ior to Bhima and 

JSF-1 , due to i t s s i g n i f i c a n t h igher uptake oi' ' N' in 

caputulum, 

l+.9»2 Phosphorous content 

The data showing the phosphorous content in 

component plant p a r t s are given in rab ies LH) ,lM ,^I? ,1+3 and 

kh. 

1* rom the d a t a , it would he seen Uu.f mean e f f e c t s 

due to v a r i e t i e s , t r ea tments and i n t e r a c t i o n were non­

s i g n i f i c a n t a t a l l f ive occasions and with a l l t h r e e plant 

components v i z , , l e a v e s , stem and caputulum. Thus s a l t 

t r ea tmen t s did not a f f e c t P content s i g n i f i c a n t l y . 

in o rder to study the e f J e c t of s a l t t r ea tmen t s 

on uptake of 'P 1 the abso lu te q u a n t i t i e s of phosphorous 

per pot were worked out and presented in Tables k$, Ub, k?, 

V8 and *»y. 
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Tab le LiO , Mean phosphorus c o n t e n t o p l a n t p a r t s a s 
i n f l u e n c e d by t r e a t m e n t s per cen t oven dry basi'.:>) 

f i r s t s amp l ing (60 days u\ter rawing) 

T r e a t m e n t s 
N o^'-b 

Var.i'.. Lie 3 

bhlifi .M L.W 

{lie an 

'0 

a 2 

].,':: a V'il !.3 

o.6>< 0,':)l< (j.(>U 0 . 6 5 

U ..)() O . ' H J U , ' K'I 0 . 6 ? 

U . »>k' 0 ,6 ' i (1 «' '<J I ) , 6l} 

Mean 0.O4 (| ,")6 i . i . ' - i ' ) 

o 
0 

3 1 

3 2 

Mean 

3, 

J ten: 

(J . ' tO 0 . M i i „ ' f r 0 .]\6 

0 . ' « ! ; < ] • \ ,i ( j . >KJ 0 M'/ 

( J . ' i b O . ' i o 0 . ' » ? 0 ,ho 

o . i-i r O.'M u .No 

Cap i t u l a m 

"2 

Mean 

C D . a t 5% P Tor 

V a r i e t i e s 

T r e a t m e n t s 

I n t e r a c t i o n 

Leaves 

1U 

3 ten-. 

M.J 

0-'< .)Ut. U I.UII1 

MS s Not s i g n i f i c a n t . 
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Tab le W1 . Mean phosphorus c o n t e n t o r p l a n t pert::; a s 
liil'lnenr;*.3ij by t n>Hi.meut j (. p<-r ooi t cv: i i i r,y bns i 

3eoutid !>empl i rij.', (','[. day i> aft<;r -lovj n.','> 

T r e a t m e n t s 

3 
0 

Si 

2 

Mean 

"0 

h 

Mean 

3 
0 

V-,ir i- i U.M 
Ken ri 

6 2 - a Bhima JW -1 

Leavuj 

o . 6 b 0 . 7l+ 0 . 7 ? 0 . 7 1 

I). 67 0 .70 0 .70 0 . 6 9 

0 . 7 0 0 .70 o.7;:: 0 .70 

a 1 

s„ 

0 ,6b 

0.r>1 

I J . ',. ] 

o .'ve 

O . St' 

o . 71 

0 . < : I 

0 . '.': j 

O.U-d 

0 . ' 1 

L- . 7 I 

0 . c , 1 

0 . ' ; 3 

oa jj-.o ,, ' Uli; 

o .? i i ' . OC! i/, ;:i i ,71 

IJ. ' - .£7 u.7i ' 1 ' , o!.J 0.?i . i 

0,7.'j ( .71 u.?;1 0 . 7 c 

Mean (J.71 0 . ?! f. .71 
-—. « — . — ™ — -.«. - . . - - . . . . , . * » • „ . , . » „ „ „ «. . — .. . „ *• ~ — 

c . u . a t 5# i' t" i Leaves oi em Cuputulum 

V a r i e t i e s NJ IMJ U.i 

T r e a t m e n t s NS hd h i 

. In terac t ion: , ; Nti l o wJ 

N3 = No t a 1 i'jvi i' i. oa n C 
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Table k-2. Mean phosphorus content of plant parts as 
influenced "by treatments (per cent oven dry basis) 

Third sampling (90 days after sowing) 

m J- V a r i e t i e s ,,„ 
Treatments Kean 

N 6 2 - 8 3 h i n a J3£-'> 
L e a v c i 

. Z t- i. . ^ fc _ . O L w . *; b 

, O L a 

. -5 

otem 

- . 3 9 - ' .39 0.4-2 CM." 

0.3& 0 . ^ 1 C.vr C M . 

V e a n 

^ a j u i i ^ i 

( i k C 
N - - • , - — 

C D . a t 5$ ? f o r Leaves Oterr, C-pputulum 

V a r i e t i e s US US IN J 

T r e a t m e n t s No ..a ..J 

I n t e r a c t i o n N3 IN 3 ; o 
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Table h3. Mean phosphorus content of plant parts as 
influenced by treatments (per cent even dry basis) 

Fourth sampling (105 days after sowing) 

Varieties 
Treatments M e a " 

K 6 2 - 8 Bhima J a r - " 

Leaves 

3 o C 1 P
 Cn r p" r -~ 

u 

Mean C . 5 3 0 . 5 ^ 0 , 5 " 

Stem 

i f 0 . 2 8 0 . 2 6 L..-- C.29 

- '-•• ZcO :'• ? c ,-. . . O C 
w ^ v » ^- — * i . • *— -

Mean C .29 C.27 C . I " 

Ca p u t u i u a 

£5^ ">w • ^ 1 u . ~ ^ L1 • p U -w . p : 

ca., 0 . 5 3 o o i c.-. -'.:-^ 

3.. C , vo 0,^-b C .^6 C . - S 

C D - a t 5$ ? f ° r L e a v e s Sterr. Caputuluro 

V a r i e t i e s KS KS KS 
Tr&ati;.-.., _ ^ ..-, ,._, 

Interaction .,_, I : a :<o 

Ci - ls'ot s i g n j :'.- c a n t . 
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Table Uh. Mean phosphorus content of plant parts as 
influenced by treatments (per cent oven dry bas i s ) 

F i f t h sampling (120 days a f t er sowing) 

C D . at 5% P for Leaves Stem Czjvzui^r. 

V a r i e t i e s US US .>o 

T rea trr e n t s X3 N3 ^3 

I n t e r s c o i o n 'Co ^3 !*3 
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Table 1+5. Mean absolute quantity of phosphorus gin per pot 

F i r s t sampling (60 days a f t e r sowing) 

Treatments Var ie t i e s M e & n 

N 6 2 - 8 Bhima J3F-1 

Le ave s 

3 . C. I if 0 . 1 3 C.I 2 0 . 1 3 

^2 C . " 2 0 . 1 2 0 .11 0 .12 

.Mean u . i T ;»•. ; - 0 . s j» 

3 t e -

3 r C.11 G.I 2 0 .11 0 .11 

o r f'C -~ • c. r, ''•'7 r, ' P 
C 

"Mean c7o~9 " cTTT C109 " ~~ 

•^ i- pu t u ±\ixr-
S.. *"" __ ~~ *"~ 

Mean 
— - • > - + - , . -> 

. - d _2 

3., C .28 C.3* C 2 c C.2s 

3L, C . 23 C . L i C.21 C .22 

3., 0 . 2 0 C . I 9 C . I ' - 0 . 1 9 

Mean 0.2*+ C . 2'- C.23 

C.i j . a t 5̂ ° ? i"or Leaves jr.err. Caputujum Tots ; . 

V a r i e t i e s N8 No - N3 

Treat.rr.ents 0 . 0 2 9 0 . 0 1 2 5 - 0 .036 

I n t e r a c t i o n ^ 3 N3 - I\"S 

.w = ^0 i- si^r .11 icar . k,. 

http://Treat.rr.ents
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T a b l e U-6. Mean a b s o l u t e quant i ty o f phosphorus i n gm per pot 

Second sampling (75 days a f t e r sowing) 

Treatments V a r i e t i e s Mean 
N 6 2 - 8 Shim a JSF-1 * 

Leaves 
0 . 2 5 0 . 2 9 0 . 2 5 

0 .21 0 . 1 9 0 . 1 6 C. 1 9 

C .20 0 . 1 8 0 . 1 7 C . 1 £ 

Mean ,^< i 0.20 

Steffi 
r.. 1 c 0 , 1 6 

S „ o . • t f . .' <; 

Mean 

W * - £ _ ' - , 

0 , 1 5 

0 .20 v . . ^ ' _ -

0 . 1 6 

Me; p. -t >-; 

i 

S-

\j .~ <c 

<J. Ac 

u . ' 

r. 

^ «w 

L c 

C D . a t 5% P f o r Leaves Stem 0, a p u t u l 

¥ a r i r - t i e s K3 N3 N3 

T r e a t m e n t s 0 .C36 0 .C33 0 .026 

I n t e r a c t i o r ~\ N3 N3 l.S 

T o t a l 

C.G73 
i . i 

I\ J = Not s i g n i f i c a n t . 
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Table 1+7. Mean absolute quantity of phosphorus i n gro per pot 

Third sampling (90 days a f t er sowing) 

V a r i e t i e s 
T r e a t m e n t s M e a n T r e a t m e n t s N 6 2 - 8 Bhiasa JoJ^-l 

M e a n 

L e a v e s 

s„ C . 1 7 0 . 1 8 c.i:- 0 . 1 8 
V 

S-, c . i 5 0 . 1 - 0 . "• 3 C . 1^ 

°2 
C i ~$ 0 . 1 2 .̂ -* —, : . 1 2 

Mean r 1 c o . i f 

Sterr. 
3 c . i f 0 . 1 c \— » ' 'v_ Z . ' 6 

/~ 0 

£>-< 
1 

c . i 2 > - . • < i V-. . ! ' : . 12 

Or- C . T 5 C . ^ r -. - * 1 

<~ 
Hear; C . 1 3 o . < 3 O . 1 3 

C a p w t t i u IT 

0 ^ > ! 
^ . 

• u -
u 

^ — — . — I 

*"*" 1 '̂ O J ~ . J " O . }£L i-' • o J$ 

_̂  --- ~ *= - - 4 

D ^ *- • — ' C . ^ L '*- «.2 * j , > 

*-
*" ~v .— P *5 -'. -. :_ 
*— •_',-' 

T o t a l 
O ^ 0 . 7 6 0 . 7 9 0 . / c 0 . 7 6 

°1 0 . 6 2 O.oO c z~- c'c 

5^ - • x x Cf3 0 . ~~> • • - * * " * * * " 

c_ 

Keen C . 6 v C . c - - • c 3 

C D . a t 5% P for Leaves Stew CaP'^uium T o t s : 

V a r i e t i e s N3 N3 N3 L"3 

T r e a t m e n t s 0 . 0 2 6 O.L25 0.0^-? (. . 0 7 ^ 

i n t e r a c t i o n L'3 K3 .\ 3 !.3 

,'<S = Lot si;-':.if i c a n t . 
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Table 1+8. Mean a b s o l u t e quant i ty o f phosphorus i n gm per pot 

Fourth sampling (105 days a f t e r sowing) 

Mean 

M c o ' 

O 
r 

o . 

Mean 

i . J ,' 

Mean 0 . 2 7 

.7 -

r. 1 r. 

0 . 0 6 0 . 0 ° 

0 . C 7 c c tS C.L-6 

V a r i e t i e s 
Treatments K e a n 

N 6 2 - 8 Bhiraa d3V'-1 
Leaves 

S 0 . 2 2 0 . 2 5 C . 2*- C. 2^ 

S1 0.20 C I S C I 7 0.18 

3 C c o s o.ce co«. o.ce 
3. C C 7 0.C6 C .L -6 C C 6 

u . ^ ' 

C D . a t 5$ P for Leaves Stem Caputuluir, T o t a l 

V a r i e t i e s No NS K3 No 

Treatments O.C36 0 . 0 1 6 5 0 . 0 6 C C 7 

I n t e r a c t i o n N3 No No No 

i.3 = Lot s i PT'ii'i cai . t . 
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Iat>ie hy. Mean a b s o l u t e quant i ty o f phosphorus i n gm per pot 

F i f t h sampling (120 days a f t e r sowing) 

Treatments Varieties M e a n 

N 6 2 - 8 Bhima J F-1 

C.C6 C.C8 C.Gc C.C8 

C .06 

C3„ 

s 1 

5^ 

Hear. 

y.ei 

Leaves 
C.C8 C .C-c 

C.C6 i- r e 

.0^ 

.lb I'.L'. 

L . j o C . 2."-" 0 . 3̂ + 

Kear. G . L 5 0 . ^ 3 O.M-2 

> 6 

r c.r 

r *. '- *-, 

r> 

v . » U 

C D . a t 5^ P f o r Leave Jt^-rr 'Jc outulum T o t a l 

V a r i e t i e s No ...J I 3 NS 

.'reatTr.er.ts C.C1V- C . S ' ^ h • . ( 5 1 C .06? 

I n t e r a c t i o n V.3 '.'.J ..J .\'S 

http://'reatTr.er.ts
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Salt t reatments cons is ten t ly and s ign i f i can t ly 

reduced t o t a l uptake of ' P ' . At a l l f ive stages reduction 

in t o t a l uptake of ' P ' was due to a combined effect of 

s ign i f i can t reduction in absolute quanti ty of 'P* in a l l 

the three components plant par ts v i z . , leaves, stem and 

caputulum. 'The treatment effects d i f fered s ign i f ican t ly as 

S^>~ 3^ = 3_ for a i l three component plant parts and t o t a l 

uptake of ! ? ' at a l l f ive occasions. 

The differences due to the v a r i e t i e s were not 

s i t n i i i c a n t with component plant pa r t s v i e - , l eaves , stem 

ena caoutuluE as well as t o t a l uptake of ' ? ' at a l l five 

-3 v* O. f-~ fc O « 

M-.9.3 Potassium content 

The data showing tne potassium content in 

component plant parts are given in Tables %•, 5"> » 52, 53 

and c i+. 

On percent basi^, salt treatments reduced * h.* 

content significantly in al- the plant parts except at 

i xi tn sarrpic where dif i er--f.ces m cuse o^ lei~e£: were r.tt 

significant. Salt treatments reduced 'K! content signifi­

cantly and consistently at both 3. and 3? levels. High 

level of salinity, in general, reduced 'K' content. The 

order varied as Sr P
3" 3J.~^==~ 3v anc e:l ect being narked in 

t i c : " 

caputtlum, stem and leaves, respectively. 
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Table 50- Mean potass ium content of p l a n t par t s as i n f l u ­
enced by t r e a t m e n t s (per c e n t over dry b a s i s ) 

F i r s t sampl ing (60 days a f t e r sowing) 

Treatments 
V a r i e t i e s 

K 62 -S Bhima JSF-1 
Mean 

i> 1 

5_ 

£.33 

c Co 

Leaves 

5^7 

5-13 

Mean - < Q 

^terr. 

Ke«: . 4 4 

0 _ 

wEpuxu^uin 

Mean 

C D . a t 5$ P f o r 

V a r i e t i e s 

r rea t r r .or . t s 

I n t e r a c t i o n 

Leaves Sten. Caputulum 

0 .1+6 n o 

C . ' 

1 ./ v* v3 -! 
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Tab le 5 1 • Mean potass ium c o n t e n t of p l a n t p a r t s a s i n f l u ­
enced by t r e a t m e n t s ( p e r s e n t oven dry b a s i s ) 

Second s a m p l i n g (75 days a f t e r sowing) 

Treatment s 
N 6 2 - 8 

V a r i e t i e s 

Bhima J3F-1 
Mean 

^ . 8 9 

Leaves 

QP. 

* ^fc-

U-.P< 

*3 . o « ; 

s e a r 5.36 c r 1 

i t em 

3.73 

-: . OC £ .cm 

5 . 2 ^ 

* \ J - - 7 •*• • 5 . I c 

Uaputuxum 

u . . ^ F I J -

Hear. 

. / * 

,06 

C D . a t 5/£ ? f o r Leaves 

V a r i e t i e s 1-3 

T r e a t m e n t s 

I n t e r a c t i o n 

r r e 

3tem 

C . 3 ^ 

Caputuiurr, 

o . 
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Table 52 . Mean potass ium content of p l a n t p a r t s as i n f lu ­
enced by t r e a t m e n t s (per cent oven dry b a s i s ) 

Third sampling (90 days a f t e r sowing) 

Treatments 
V a r i e t i e s 

Mean 
N 62-8 Shim a JSf-1 

Leaves 

t i c 5 ^ 3 

,£L*L UP, 

H . ' i+, 

Mea: 

3.6( 

•s. 

bteis 

"5 GC >J^ 

1 A 7 

i.C^ 

- . 9 7 2 . 7 3 2.9^ 2 .88 

Kean "5 "Z -• 3 .07 3.C7 

•w a pu t u xuir. 

3 r ^ . 3 3 ^ A 7 v.wv 
3 1 

"5. ^ O J 
—i * S S j ; - ii- 3.68 

3 . _} • ; ^ 3.57 3-3- 3.3'^ 

Hear. " . 6 9 3.9= 

C D . a t 3% ? for Leaves Stem Cat>utulum 

V a r i e t i e s 

Treatments 

I n t e r s cLion 

NS 

0.3^ 

No 

OAfc 

NS 

b - .< i ; ^ i _* •- a - i ^ 



118 

Table 5 3 . Mean potass ium content o f p l a n t p a r t s a s i n f l u ­
enced by t r e a t m e n t s (per c e n t oven dry b a s i s ) 

Fourth sampling (105 days a f t e r sowing) 

Treatments "Variet ies 

K 62-8 JSP -1 

c -j H 

weaves 
c - 2 c 

Kean 

Mean 

^ o ^ 

.12 
^terri 

2 . y6 

^ „ 2 . 73 

n-ean * - - 7*-

Caputu lu i r 

^ .CS 

^ . ^ j , « w 

Mean 

C D . a t 5/» ? i o r Leaves 

V a r i e t i e s N5 

T r e a t m e n t s C.oO 

I n t e r a c t i o n l o 

3 . 8C < —, v< 

Stem C aputulurc 

N3 N3 

0 . 3 9 C . 4-t 
> 7 - > 

i .o 

?J3 = iv'ot s i g n i f Icar. t 
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fable <h, Mean potassium content of plant parts as influ­
enced by treatments (per cent oven dry basis) 

Fifth sampling (120 days after sowing) 

T r e a t m e n t s 
V a r i e t i ' s s 

Mean 

K 6 2 - 8 Shim a J 3 F - 1 

i j ^ a v c 3 

I . 

~ . 2 o ^.05 - . 3 0 

S 1 
i f . 0 2 3.s^ 3.y> 3.79 

3 2 3.69 -> • ^ / 3.18 3.^3 

Mean M-.10 3.59 7 E p̂. 

Stem 

--',, 2 Q" 2 , £ ^ 2 . 7 6 2 . £ 6 

o— £ »H-6 ^ *55 c . 2 o ^ . ^ 3 

o'~, 2 . 1 6 1 . 7 7 

=6ean 2.53 2 . 6 r 2 . 2 ? 

-^ d - »J i-* '^ ' a i u n 
S» z- ~~ 3.57 3.73 

U 

3 i 
3 A8 •} r-o 3 . 2 7 

3r~ 2.97 3-03 2.9-- 2.9'G 

VI ~ c^** 1 =T _, • — _/ * —-

C D . a t 5% P f o r Leaves Stem C a p u t u l u m 

V a r i e t i e s No Ko NS 

T r e a t m e n t . 3 Ni 0.5? 0 . 5 2 

interaction. wo ivo No 

I,"o = Not si-:rili 'i ':e.r.t. 
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Table ^ , Mean a b s o l u t e quant i ty o f potass ium i n gm per pot 

F i r s t sampl ing (60 days a f t e r sowing) 

Treatments Y a r i e t i e s Mean 
H 6 2 - 8 Bhima JSF-1 

Leaves 

JSF-1 

3c 1 .67 1 .62 1.M-5 3c 
1 .20 1 .10 1.97 

3 - C.97 r c * 

Mean 1 . 2 5 1.22 1 07 

Stem 
j 0 . 6 7 0 . 9 2 0 . 6 ; C .65 

i 

C .6"! 0 . 6 9 0 .61 C . 6«-

3 -, C.53 . ' " ^ 5 - 1 
r' .''+r 0 . 5 3 

Mean L . O / r . b : 

-*. a u i. u J- t 

M e p 

T o t a l 
2 . 5 ^ 2 . f 2 

1 . 6 ' 1.79 

1.5C 1 > 6 

Hear. 

C . J . a t 5^ P f o r Leaves Stem 

V a r i e t i e s 0 . 0 9 KS 

T r e a t m e n t s 0 . 0 9 0 .069 

2.ho 
-1 C C 
1 • ^<J • -73 

1 A 2 

1.73 

Caputuluir T o t a l 

- C.123 

_ 0 . 1 2 3 



121 

Table 56. Mean absolute quantity of potassium in gm per pot 

Second sampling (75 days after sowing) 

V a r i e t i e s 
Treatments , Mean 

N 6 2 - 8 Bhima JSJ4 ' -1 * 

L e a v e s 

3 0 2 . 1 7 2 . 2 1 1 . 9 £ 2 . 1 2 

3^ 1 CQ 1 <^ 1 . 2 2 1 . 3 c 

". 1 C 1 -1 tr 1 . 1 2 ^ ~-
" ' / 

1 . 1 2 

Mean 1 . 7 1 1 . 5 7 l.kh 

Stem 

3_ 1 . 3 * 1-3? 1 . 2 3 1 . 3 1 

3-i 
t 

0 . b "7 U . O i 0 . 7 6 C . 8 2 
S-, 0.7*4- 0 . 6 9 0 . 6 1 C . b o 

Me a s 0 . 9 ? C . £ " 

• ^ 1 . ¥ * 1 . 2 7 ^ - 3 6 
^ 

3., 1 . 1 3 1 . 0 7 0 . 9 1 1 . -~ — 
~ U . C i P- r^O 0 . 7 6 

£-

Mean 1 . 1 2 1 . 0 6 

^ U . 9 4 »+.92 u- . H-Q ^ . 7 £ 
VJ 

3 1 3.^3 3 . 2 ^ <=- • - 7 3 - 2 ? 

3 ^ 9 C O 2 . 6 - 2 . - 2 2 . t o 

Mean 3 - f i 3 . 2 7 

CD. at 3% ? for Leaves Stem Caputulum Total 

Varieties 

Treatments 
In te rac t ion 

0 . 1 7 5 0 .096 0.09S7 0 .20if 

0 . 1 7 ? 0 .096 0 .0997 0 .20 W-
I1.5 ::s ".3 .\'3 

: f-:rr. 



122 

T a b l e 5 7 . Mean a b s o l u t e q u a n t i t y o f p o t a s s i u m i n gm p e r po t 

T h i r d s a m p l i n g (90 days a f t e r sowing) 

T r e a t m e n t s 
V a r i e t i e s Mean T r e a t m e n t s 

N 6 2 - 8 Bhima Jotf'-I * 
-> 

Leaves 

3o 
3 , 

1.6*f 1.73 1.57 1 . 6 ; 3o 
3 , 1.31 1.11* 1.C3 1 .16 

3,- i . 0 5 0 . 9 5 0 . 8 2 C .£«-

Mean 1.33 1 . 27 1 .1L. 

wt6E 
1.37 

C . 9 8 

1.32 

0 . 9 2 

1.32 

C .61 
1 . 3 ^ 
c .9c 

S-J 
r p.cr 
- . — , 

C. 78 C.8C c.ei 

Mean i . L- / 1.01 C.a& 

Caputu iu ; r. 
o 

•a * 
i 

3-33 3-32 3 . 3 -o 

•a * 
i 

2 . 3 2 2 . 2 5 r . L £ <C * < t.' 

-' .7h "• . w C ' 1 .TL ' . 7 -

Mean 2 . ^ 6 2 A 9 ^ . 3 5 

T o t a l 
3„ - . 3 3 6 .36 0 . 1 6 6 . 2 2 
5-, ^ . 6 0 ^ . 3 1 3 . v*- ^-.26 

3^ 3 .62 J . J - 3 . cf— 

Mean - . 6 5 1+.76 

J . J -

C D . a : 5% ? f o r Leaves S + em Caputulum T o t a l 

V a r i e t i e s 0 . 0 9 ^ NS 0 . 0 9 7 NS 

J r e a t m e n t s 0.09*+ 0 . 0 9 ? O.C97 C.32 

I n t e r a c t i o n No No N3 I,'3 

N3 = Kot s i g n i f i c a n t . 
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Table 5 8 . Mean a b s o l u t e q u a n t i t y o f potass ium i n gm per pot 

f o r t h sampl ing (105 days a f t e r sowing) 

Treatments 

a i 

•3,-. 

V a r i e t i e s 

1 .66 1 .52 

1 . 3 6 1 .26 

Mean 1 . A 1 . 69 

Mean C.72 w - •— / 

3.73 3-71 

2 . 2 2 

Kear. 2 . % 

N 6 2 - 8 Bhiira * JS*?"-1 
Mean 

Leaves 
5 2 . 1 9 2 . 3 0 2 . 1 7 2 . 2 2 

C 

i t e j r 

s r c .ee 0.91 c . - c 0.9*: 

6.76 6.9-1 

5 .16 . - £L 

h 1 ; ^ c " 

Varieties C.1 A No 

Treatments C .114- C O 77 
Interaction .. • v j .\d 

C . J . a t 5% P f o r Leaves Sterr. Capuoulum T o t a l 

0 .1^5 C.3C7 
C . 1 ^ r. .30? 



Ie 5 9 . Moan a b s o l u t e auar. ootasr.iurr. i n r,r oe r cot. 

r i f t h s an .o l i ng (120 days a i ' t e r sowing) 

T r e a t m e n t s 
K 6 2 - 8 

V a r i e t i e s 

Bhirra 

r P.Q 

doi 1 - i 

h e a v e s 

C . r " 

Mean 

o.. ^ • / 9 O.o"; 0 . - 2 

3,. 0 .V6 1 U-Q c.3- 0 . ^ 2 

Mean 0 . 6 5 0 . 6 3 c . 5 2 

3 ten. 

1 .11* 1 .19 1.09 1 . • — 

I 0 . 7 9 0 . 6 9 c .63 0 .70 
3 , 0 .62 C o l 0 9 

Mean 0 . 8 5 n i~. "i 0.7M-

0 5, - r ^ •*- -. • . 1 "E 

3̂  4-.51* C ' 2 3 . c ? 4 . 1 8 

k_> - • 3 - 1 5 2.6"- 2 ,33 2 .71 

c* ,~ 2 . 3 3 2 .25 2 .13 2 . 2 -

V £-*: -~ ^ _ ^ ^T 3.00 2 ,78 
6 .5o 5 ^ 1 A 1-? 

^ i f .52 3 . 9 ^ 
3 - ^ 2.Q8 

Mear. C S 3 1 ; «~r - . 0 6 

C D . a t 5 i ? f o r Leaves Stem Caput-. -citZu: u w & . 

V a r i e t i e s 0 . 0 7 3 0 . 0 8 2 0 . 2 6 0 . 3 ^ 

T r e a t m e n t s O.C73 0 .C82 0 . 2 6 0 . 3 ^ 

I n t e r a c t i o n NS NS KS NS 

NS = Not s i g n i f i c a n t . 
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Mean e f fec t s due to v a r i e t i e s were non- s ign i f i ­

cant a t a l l five occasions and with a l l three plant 

components, except a t f i r s t sampling where v a r i e t i e s 

s ign i f i can t ly di f fered for 'Kf content of leaves . In 

genera l , though the differences aid not reach the l eve l 

of s ignif icance the v a r i e t y 5 62-6 had higher ' iv' content 

and JSF-1 had least out of th ree . 

The absolute quant i t ies of potassium per pc-t. 

were worked out and presented in Tables 55, 5c>, 5? . r t and 

c f. 

On absolute basis, salt treatments at both the 

levels significantly and consistently reduced total ! "• ' 

content and this effect was significant wit:, all plant 

parts at all five stages. Salt treatment re.:-.^: '}•.'• 

content under both 3„ ana S„ levels cons 1 s tan ~i> and signi­

ficantly and in general order was as 3. P3- 3 IP5*" 3Vi at all 

occasions and with all plant parts. 

The mean effect due to varieties was also 

differed significantly, except <=.t third sampling for total 

'K' uptake where difference was not statistically signifi­

cant. The difierences due to varieties were significant 

with component plant parts viz., leaves, stem and caputulum 

at all five occasions except at third sampling where 

difference were not statistically significant for stem. 
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Variety N 62-8 accumulated more ' K1 as compaired 

to Bhima and JSF-1 whereas J Sf'-1 accumulated l i s t of 'K' 

as compared to both a t a l l the five occasions. 

^ . 9 . ^ Sodium content 

The relevant data are sumrarised in Tables oC, 

61 , 62, 63 and ok. 

I t would be seen from these resu- t s r.-at the astir 

e f fec ts of treatments were s ign i f ican t a t DO 1.1 .-•- ana S-, 

l e v e l s , at a l l occasions and witr. aJLl olant :-_rt£. Sail 

treatment increased ','«&.' content s ignif ;car:,; . i t both 0, 

and 8~ levels at ai-i f ive ocoas^or.i. ' .,a' • —-~ri under 

treatment S~ was rug^A-T ax;u LeaS^-nder cor-rr". .̂ nc ir. 
a. 

genera] order was as 3^^>~3^^>-5 

The main e i f e c t s due to v a r i e t i e s were s igni ; :c-_:."i 

a t i n i t i a l i . e . f i r s t sampling for leaves and seen: and at 

second sampling for stem., At th i rd l o r t h arid f i f th semiring, 

differences were s t a t i s t i c a l l y not s ign i f i can t , t rom c a ^ 

i t would be seen tha t ! Sa' content for a l l tnr-'-e plant 

par ts in J3r-" wes higher at a l j occasions sni Ifiaŝ : in 

va r i e ty N 62-6. 

The absolute quant i t ies of socLurr per pot were 

worked out and presented in Tables 6^, 00, /,', 6L and 69-
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Table 60. Mean sodium content of plant parts as influenced 
by treatments (per cent oven dry basis) 

r i r s t sampling (6C days after sowing) 

Varieties 
Treatments I Mean 

N 6 2 - 6 Bhiffia J a r - J 

. eaves 

3 1 C . - 6 _ . ' 7 -

C.c? 

Kean 

°1 

Me ar. 

1 

3„ O.cU 

3 __ uapu 

CD, a t 5i* ? ^ u I 

V a r i e t i e s 

T r e a t r r e n t s 

I n t e r a c t i o n 

i\o ~ .w't si<-:r.i; L ca 

x.e p v c s a tern 

C.1I+ C . 10 

0 .11f 0 . 1 0 

Caputuluiy 
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T a b l e 6 1 . Mean sodium c o n t e n t of p l a n t p a r t s as i n f l u e n c e d 
by t r e a t m e n t s ( p e r c e n t over, dry b a s i s ) 

Second s a m p l i n g (75 days a f t e r sowing. 

T r e a t m e n t s 

fc c ^ - c 

V a r i e t i e s 

Bh 1 ma 
Kean 

C 
*- • w , 

XJCC. v 

an 

PC 

Mean i. . c - . 

" 1 

0 „ 

Mean V. , •' C 

:• . 6 ^ 

CaDutuaum 

J .M-C 0 . - v 

C.6U-

0 . 6 0 

Mean 0.^9 0 .Gd. v_ . c ' 

CD. at 5% ? for Leaves Stem Caputulum 

Varieties No 0.15 0.16 

Treat merits 0.21 0.15 0.16 

Interactions L< J *n'S ICS 

..or s J *r.n icar.i 
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Table 62. Mean sodium content of plant par ts as influenced 
by treatments (per cent oven dry bas is) 

Third sampling (90 days a f t e r sowing) 

Treatments Var ie t i e s 

N 62-8 BhiiEa JSF-1 
Mean 

weaves 

o i 

L' . / i 

r cc 

0 Q^ 

0.72 

1 f ' G 

0.71 

0 .86 

L . t 1 

u . vo 

,e -

i > s 

c c i 

Li . / / 0.79 

^aputuxu.T 

. C 1 

0.72 

c.ee 

0 . 5 6 

r. ^n 

u ^ r CC 0 .li 

C . J . at- 5# ? i ' o r Leaves Stem Caputulum 

V a r i e t i e s No NS KS 

T r e a t m e n t s 0 . 1 9 6 0 . 1 ^ 0 . 1 7 

I n t e r a c t i o n ^o No N'J 
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T a b l e 6 3 . Mean sodium c o n t e n t of p l a n t p a r t s a s i n f l u e n c e d 
by t r e a t m e n t s ( p e r cen t oven dry b e s i s ) 

f o u r t h s a m p l i n g (1Cf days a f t e r sowing) 

™ V a r i e t i e s „„ 
T r e a t m e n t s • Mean 

N 6 2 - 6 Shiina J 3 f - 1 

£>.< 

;eaj 

Mean 

.- — u & ? I'C T* i.es.ves 

V a r i e t i e s NS NS i\d 

T r e a t m e n t s G.19 0 . 1 3 C.1 

I n t e r a c t i o n s i* O No ^ 0 
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Table 6*f. Mean sodium content of plant parts as influenced 
by treatment (per cent oven dry basis) 

i'ifth sampling (12C days after sowing) 

Varieties 
treatments Mean 

N 6 2 - 6 Bhima J S ^ - 1 

L€ave 3 

M l e s r i 

r, u-7 

M e ft' 

Mean 

V-"X^. w i * V wt ^ • - ,4 - -

3 - G.H-0 G . l 5 C .H-5 C AC 

3„ C - 51 '-•. "z. t> & . 0 9 0 . ^9 

' - . J . a t 5/o ~' i o r L e a v e s 3 te : r - a p u t u l u n ; 

V a r i e t i e s KS K3 I."3 

T r e a t r r e n t s C . 1 1 * 0 . 1 U- C . 1 o 

I n t e r a c t i o n s K3 N3 .»3 

• M O 

10 = . .ot s i g r . n : c a r . t 
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T a b l e 6 5 - Mean a b s o l u t e q u a n t i t y of sodium i n gin p e r p o t 

F i r s t s a m p l i n g (60 days a f t e r sowing) 

T r e a t m e n t s 
S 6 2 - 8 

V a r i e t i e s 
Bhima "dr-1 

Mean 

C.12 

Leaves 

0 . 1 8 

C.1 = 
C . 1"-

0 . 1 6 0 . 1 7 

G.1h 

Kear. •~ . i • 

• 3 1 

C . 1 * 

/ d i-'t* U •-* -L. L-_4 < ' 

s*l-£. a n 

C .25 •J .2c 

r. o: 

Mean o . ^ j . 

T r e a t m e n t s 

I n t e r a c t i o n 

C .0^:3 

C.C23 

Iv3 

C.C^+6 

r«5 

Kot s i ^ n i i l e a n t 
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Table 66. Mean absolute quantity of sodium in gm per pot 

Second sampling (75 days after sowing) 

Treatments 
N 6 2 - 8 

V a r i e t i e s 

Bhima Jar1 - i 

Mean 

r OU 

jueaves 
C.2S 

0 . cLiL 

I i KJ 
^ / . *-£-

C . !6 

&ear, 

•3f. r, i ^ 

r i c 

:o 
X ' ^ O <3. -L 

<L. 

0 . : ' 

C D . a t 5^ ? f o r 

V a r i e t i e s 

' Irea c r e r . l s 

I n t e r a c t i o n 

Leaves S t e n Capu 4- . Llum T o t a l 

N3 '. 6 . . o US 

c. o^3 '..6 .i J 0.C7& 

"•) No . . o N3 
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Table 67- Mean absolute quantity of sodium in gm per pot 

Third sampling (90 days after sowing) 

Varieties 
Treatments „ hean 

N 62-8 Bhima J"Sb'-1 

Leave s 

22 C.2j C.21 C.22 

U . <iV. 

U ,^~ 

oteir. 

0.3b 

•"7t 

C D . at 5?° ? i'or Leaves Stem Caputulum Total 

Varieties >\S 

Treatments NS 

Interaction No 

Stem Caputulum 

1 \ 0 NS 

NS 

NS NS 
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Table 68. Mean absolute quantity of sodium in gm per pot 

fourth sampling (105 days a f t e r sowing) 

T r e a t m e n t s 
V a T i e t i e s Mean 

N 6 2 - 8 Bhiina JSF-1 

L e a v e s 

* ^ r * ~ 
0 . 2 6 C . 2 7 G..26 

^ 0 . 2 5 0 . 2V C .25 O . s i , . 

d 
2 . 2 c 0 . 2 ^ L • *cO C . 2 5 

V. ^ ~ -r 0.25 r - ^o 

Stem 
O - ' • 1 O C.I 6 C . -5 0 . 1 6 

^ - 1 
0 . 1 6 • : . " - o. i f 

^o C . 1 5 w • « ^ V . I , 

Hear. '- • '• 5 

4 ^ c v-'U '-' -*—. • ' W 

5 O . M 0.^5 C.^3 0 . W-+ 

ex. C .«+1 c . ^ i C . ^ 2 C .Ul 

o — L . — 0 . ^ 2 c .H-3 <"• L s 

K^eaB C A 2 CA3 C ~*~ "*: 

J.O o£^_ 

>— •- C . 8 £ 0 . 8 6 

^ > - ^ l .5:1 0 . 6 2 1 I i - j / 0 . 6 2 

3-. C . cC 0 . 8 1 -̂ - ce 1 

K 6gr. C .6-2 C .&*•<- C . 5 " 

C D . a t 5$ P f o r L e a v e s Stem C p p u t u l u r r T o t a l 

V a r i e t i e s No i i O ">o KS 

T r e a t m e n t s Ki ! o -, O NS 

I n t e r a c t i o n ,̂ *_> . v J NS 
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Tab le 6 9 . Mean a b s o l u t e q u a n t i t y f o r sodium i n grn per p o t 

F i f t h sampling (120 days a f t e r sowing) 

V a r i e t i e s M„ 
T r e a t m e n t s Mean 

N 6 2 - 8 Bhima JSF-1 

Leaves 

3 r G.1C C.1C 0 .11 0.1C 
3 . C-G9 CJjO C.G6 0.G9 

r\ r. n 

h e ? ' 

Me? 

G c ° C.OG 
— 

c . 0 9 

St err 
— 

c 

C "* 0 C . l t ! • is C I S 

c . 1 c C . l 6 r" . 1 6 C . 1 6 

c . I D p. -1 c 1 1 p, 1 A c . I D 
<- • • ^ 'v. « • / U » i .J 

c . 1 o C . l t ^ . : / 
. —_ 

C a p ^ t 
—_ 

US. 
- - — — • 

"3.Q 

Mean C . -1 O.^c 

.L v^ O C _ 

',-. - t u .-+^ 

• ; . ^ < r. Ac 
0 .=+1 c>r. 

r 
••- * V + 

- L L p. £, - '. -'..-, r Ai+ 

Mean 0 . 6 6 0 . 6 5 0 .70 

C D . a t 5̂fo ? f o r Leaves St err. Caputulurc T o t a l 

V a r i e t i e s I-.S No N3 N5 

frear.rr.erit 3 G . . 0 1 5 AS A3 0 . 0 74-

Jn'i-Kracij jr. j .*..> jv'S AS NS 

http://frear.rr.erit
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Salt t reatments reduced t o t a l uptake of 'Na(. 

The mean effect due to treatments was s ignif icant during 

f i r s t , second and f i f t h sampling for t o t a l uptake of 'Na' 

whereas a t th i rd and for th sampling r e su l t s were s t a t i s t i ­

cal ly non-s igni f icant . Reduction in t o t a l uptake during 

f i r s t , second and f i f t h sampling was due to a s ign i f i can t 

reduction in absolute quamity of "na* in leaves, r rom the 

data i t would be seen tha t sal mixy reduce! t o t a l 'Na' 

uptake at a i l occasions . 

The mean efiecx due to v a r i e t i e s was only s i g n i ­

f icant at f i r s t sampling for leaves and stem but a t a i l 

five stages difference were non—significant or t o t a l upt^hf 

o£ l«a , but in general t o t a l Sa uptake in variety JSr -" w&s 

s i l e n t l y nisher than other two at a i l occasions and l&aji-

«-»9.c Calcium content 

The relevant data are summarised in Table 70, ?i , 

72 , 7i ana 7H- . 

I t would be set: . ~nnr. tr.- l a t a tnat the mean 

effect of treatments was s igni f icant a t al-L five stages and 

with a l l three plant p a r t s . Salt treatments increased *Ca' 

content significant^* and consis tant ly with s ign i f ican t 

differences between o1 ana o? levels at a l l five stages 

aril in :enera.. order varied as S.>* J^^=-3, . 
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The mean ef fec t due to v a r i e t i e s was non-s igni ­

f ican t a t a l l five occasions and -with plant par ts except 

a t second sampling, where 'Ca ! uptake of leaves of var ie ty 

J3/-1 was s ign i f i can t ly higher than K 62-8 and at par with 

Shima. 

I he absolute quant i t ies of calcium per pot v;~re 

worked out and presented in Tables 75* 76, 77, ?& and ?S-

3aIt tree- tmenzs reduced t o t a l uptake of 'Ca ! . 

The mean effect due to treatments was s igni l ic t r / t during 

a l l stages and with a l l three plant component o,-:~i.i as vei; 

as t o t a l *Ca" upt?.fr, v.e?.r e'7fec+-s Offe red c:;-n^istar,tjv 

and s igni f ican t ly between 3, and 3„ l e v e l s , and in general 

these are differed as oU^** S*" 
O", a t a.i 

Mean e f fec t s due to v a r i e t i e s were not signifies 

on t o t a l Ca uptake and witn component plant parts a t a i l 

the l i v e ^-^asions except at the fourth sampling vnere Ct 

uptake of caputuiac and t o t a l Ca quanti ty of var ie ty 

\ o^ _r, s ign i f ican t ly merger .nan BKuntl and 1$P"1 . 
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?able 7 0 . Mean c a l c i u m c o n t e n t of p l a n t p a r t s a s i n f l u e n c e d 
by t r e a t m e n t s ( p e r c e n t o v e n d r y b a s i s ) 

F i r s t s a m p l i n g (60 days a f t e r sowing) 

T r e a t m e n t s 
N 6 2 - 8 

1 cc 

V a r i e t i e s 

Bhima 

Leaves 

1 . 89 

JSF-1 

1 £•"/ 

Mean 

nc : .11 1 " ; 

V.e; 

r . ;_- » j r -

(""' "7; 

oterr. 

0.73 

Oaoui 

U . 

0 .76 -

0 . 6 9 

sear . 

C D . a t 5^ ? f o r Leaves i t em Ca jutuiurr; 

V 3 r if-1 i e s 

c^: 

i \ o 

O.Gfe 

ru : ^f a r a . 
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Table 71 . Mean calciuir. content of plant parts es influenced 
by treatments (per cent ever, dry basis) 

Second sampling (75 ^ays a f t e r sowing) 
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Table 72. Mean calcium content of plant parts as influenced 
by treatments (per cent oven dry basis) 

Third sampling (90 days after sowing) 

°C 

Ke; 

O-! 

Keai 

V a r i e t i e s ., 
Treatments Mean 

K 6 2 - 6 Bh ica J3r-' 

Leaves 

5- 2 . 1 9 

1 . 8C 

2.C7 

Mean 2 .31 2 . 3 5 2 . 3 7 

C D . a t 5/o ? f o r Leaves Stem Caputuluir. 

V a r i e t i e s N3 No ^J 

T r e a t m e n t s C.L9 C .L9U- C.1C, 

I n t e r c c t i on NJ \ J N J 

i.o = Not s i t m ; . l e a n t . 
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Table 73. Mean calcium content of plant parts as influenced 
by treatments (per cent oven dry basis) 

Fourth sampling (105 days after sawing) 

Varieties 

Ji 6 2 - 8 5hirr.a J3i?-1 
Mean 

Pk 

1.81 

ji-t: 

C' .- '. 0.5^ .C:' "• .5^ 

3.-, C -o- u,67 C .-:•? C .66 

L. ;.oi 

'<-«3- 3 U t U J_UoT 

;-. 1 £ 

-.^o ^.V* 

C D . at ^ P lor 

V&rieties 

Treatments i 

Intersciion 

N3 = Kot significant. 

«_ . : 7 T- 1 T ^ . ' V 

Leaves Sterr ^a putulum 

No NS 113 

C .C&6 o.c75 0 .10 

1.3 No N3 
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Table 71*-. Mean calcium content of plant parts as influenced 
"by treatments (per cent oven dry basis) 

Fifth sampling (120 days after sowing) 

Treatments 

V u ; 

Varieties 
Mean 

;.: 62-8 Bhima JSF-1 

Leave s 

T.?O 1.cU- 1.7? 

. v "̂  1 . CD 

-•-CTC.JJ 

C D . at 5% P for 

Varieti ̂s 

Ireatrents 

Inter;; eiior. 

Leaves 3ten Caputu2um 

i.'J i »3 i«3 

i . :. h j O . C o c • , . C ? r 
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Table 7^. Mean a b s o l u t e q u a n t i t y of c a l c i u m i n gm p e r po t 

F i r s t s a m p l i n g (60 days a f t e r sowing) 

" r e a g e n t s 
V a r i e t i e s 

K 6 2 - 8 Bhirra <Jif - 1 

Mean 

« i . 

xean 

0 . 5 2 

C . ^ 5 

Leave s 
;d 0 ' 

u .* 

C > 3 

I . I H 

r.fcar. 

7'b 

i r , ^ 
'- » — ^ 

C.i). a t 5/* P f o r L e a v e s 

V a r i e t i e s 
T r e a t rr e r t s 
I n t e r a c t i o n 

G .Co 

Stem 

Nd 
I'VS 

US 

Caputulbrr T o t a l 

0 . 0 7 -



m-5 

1 3 ! ' . 76. 

oecond sanroling (75 ^.ays a f t e r sowing) 

V a r i e t i e s 
Treatments 

N 62-6 Ehiira 

Leave; 

•- . c j 

J3u-1 
Mean 

(- . G O 

lean u.ctf 

otetr . 
* i _ l L * ' C .26 

._, . W W G . 1 9 
*" '_- 0 . 1 9 

" -* 0 .21 

Caput 
; i C i c . 0 3 

.- - L L r, ccr 

^ . ; v 

n Au 

0 . V 7 

C.^c 

O ^ K 

I . "50 

V o t a 

.6U-

1 • 3C 

1 .26 

Mean . w 1 . l f 1 

• »>o 

1.3'+ 

C D . a t *% ? f o r 

V a r i e t i e s 

T r e a t m e n t s 

I n t e r a c t i o n 

Leaves Stem Caputulum T o t a l 

N3 N3 Hg NS 

C G 7 3 0 .C37 O.C7>+ 0 . 1 0 6 

wo N3 N3 NS 

N3 = Not s i g n i f i c a n t . 
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Tab le 7 7 - Mean a b s o l u t e q u a n t i t y of c a l c i u m i n gm p e r po t 

T h i r d s a m p l i n g (90 days a f t e r sowing} 

Varieties Vp.n 

Treatments __.^^ _ K e a n 

]\ 6 ^ - 8 Bhzaa JST-1 
Leaves 

S C.=S 0 . 5 6 O.Jo 0 . J 7 
0 ' 

Ksan 

^G 

3o 

• i . 

J . a t r ? ? 

Mean - . ^ 0. 

•- CL *- Li t. « - -

0 C 

T i n 

e=«e.«; 

V a r i e t i e s No N3 K3 i*3 

T r e a t m e n t s 0 . 0 6 1 No 0.G62 0.1M-+ 
I n t e r a c t i o n N3 N3 - 3 K3 

NS = hot s i g n i f i c a n t . 
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Table 7&. .Mean a b s o l u t e q o a n u : y o: c?. ic-un. :r. rp per pot 

r o u r t h s a m p l i n g (1C^ ' lays i : ' i e r s ;v : r . L ) 

Varieties ,,„ 
Treatments — _. „ K e a n 

N &2-Z Bhima J^ -1 

r 

Leaves 

L..--0 ,.;'+ 

Mean 

3, 

9̂ 

Mean 

•it. err. 

C.llf 

-i i 

I . '.H 

°1 

-̂/ " O -^ 

* r. r^, 

• 1 

^ w 
c 
s 

Mean 2 ,-̂ -S 

CD. at 5£ ? ior 

Varieties 

Treatments 

Interaction 

NS = Not significant. 

i^eaire s -stem L a p u t u i u r i O l c 

Ii3 \ S C.Z9* \ - m •• C 

C ,C66 N3 0.09^ C . 1 2 

NS NS NS NS 
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Table 79- wean absolute quantity of calcium in gir. per pot 

i'ifth sampling (120 days after sowing) 

Treatcents 
N 6 2 - 6 

V a r i e t i e s 

Bhirna <JCar - i 

Mean 

C . 2-r 

Le&ve s 
C-.31 c,3i 

C.2H 

L . -S1 

v. e ar. 

•aT.eir 

. =• -~>;: ! . - • : • •• - r 

1 . " e 

n .Dfc 

• ^ t ? 

C.-J. at. ^/c ? l o r Lr;av&s 

V a r i e t i e s 

T r e a t m e n t s 

I n t e r a c t i o n 

C .0 56 

No 

oterr. Caputu lun 

K3 NS 

0.C27 0.0V9 

NS NS 

T o t a l 

NS 

0 .1 2h 

Ko' 
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5 . . DISCUSSION 

In the i n v e s t i g a t i o n s to s tudy the e f f e c t of 

s a l i n i t y on va r ious a s p e c t s of growth, y i e l d and y i e l d 

a t t r i b u t e s , p h y s i o l o g i c a l funct ions and chemical composi­

t i o n 01 t h r ee v a r i e t i e s of sa l c love r was a s s e s s e d , the 

ntalr. o b j e c t being t c unders tand the in f luence o: s a - l imty 

or. salf ioweT v a r i e t i e s i n t e r s s of grovtr . re.H.<r-rises and 

chemical composi t ion. 

with s a l i n i t y t r e a t m e n t s , i t r e s u l t e d in to decreased l ea l 

a rea (dm^) per p lan t and leaf area d u r a t i o n . The fioujeWviq 

per iod was delayed by 2 to 6 days , whi le the ma tu r i t y of 

the crop was e a r l i e r by 2 to 9 dyys under sh\ i ' i t y 

t r e a t m e n t s . Similar r e s u l t s were r e p o r t e d b / .-urian and 

Iyengar (1972) and Irwir.g et a'.. (19^fc) ir. 3c.ii"lower c rop . 



1 C' 
' y >-• 

Plant samples col lected at l ive occasions, 

s t r a t i n g from 60 days a f t e r sowing a t 15 d~ys i n t e r v a l s , 

showed tha t t o t a l dry weight of shoot was reiuced s i g n i f i ­

cant ly . R£duction in dry matter by s a l t s was due to combined 

e f . e c t oi s ignif icant rei^__;;T. is: component plant. par t s 

ax a i l the five occasions , i t i s nctevortny ins t s a l i n i t y 

e f fec ts were much pronounced an craputuium weight iollowed 

oy tha t in leases a t ear ly stage and in 3te*r. a: l a t e r 

s tage . The effects were much pronounced in var ie ty J3£-1 

followed by that in Bhima as compared to N 62-8. Leaf 

weight reduced s ign i f ican t ly at early stage due to s i g n i f i ­

cant reduction of leaf number, but a t grain development 

stages, reduction in leaf weight say be due to corrbined 

effect oi reduction in leaf nurrber as well as reduction ±n 

leaf s ize and early senescence of leases under tne influence 

of s a l t s . Reduction in dry afeight of stem »as also re la ted 

to reduction in number Cu. primary ? secondary and t e r t i a r y 

branches under sa l t t reatments* rhxs effect jf s a l i n i t y 

in depression of leaf weight during grain isvelopcent stage 

may fur ther hare affected grain f i l l i n g and tnus f i n a l 

1 COO-grain weight and f i n a l grain y i e l d , JTTTT; ~sr r e s u l t s 

were reported by Janardhan e t al» (1966} , P a t i i e t al.(l9£8f. 

and Kurian and Iyengar (1972). 

I t has been reported by As t r i et a l . (197M-) that 

in safflower, the number of caputulum, seed number per 

caputulum are the most important y i e l d contr ibut ing 

charac te r s . In these s t ud i e s , decrease in mean gra in y ie ld 
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was by 16 and 30 per cent at S and 3 levels r e spec t ive ly , 

ind ica t ing r e l a t i v e l y more adverse ef fect of 5~ on grain 

y i e l d . Out of the three v a r i e t i e s , N 62-6 maintained 

higher y ie lds under the control as well as at both levels 

of s a l i n i t y . The per cent reduction in y ie ld of three 

v a r i e t i e s was 12, 2^ in h 62-8, 16, 30 in 3hiir.a arc. 1 r
r , 3c 

_n «T3J: -*• at cL. and 3_ l e v e l s , r e spec t ive ly . l lus , 

considering productive a b i l i t y of the var ie t i r . - -< we" i_3 

r e l a t i v e decrement in y i e ld , as the c r i t e r i a . : r sal* 

to le rance , var ie ty N o2-6 can be regarded -. s ;r. >r̂  to lerant 

ss eorrpareo. to Bhisa and J3t-1 whereas J"3r'-* .15 :a_Hy 

a t t r iDu ic s wil l i l r t h e r show that these CLL T,-_ ~ters 

nuEber o^.' oaputu^uTT,, seed nuzrber per capucui^n. • no 

seed, weight were affected adversely by tne sal i r . l t 

again tiiese ef.'err were s ignif icant at high levei 

s a l i n i t y , . i l l tnese characters contributed towards 

grain y i e l i . Zlius, on re la t ive basis as 

oasis grain nuino-rsrd 1GGC -grain weight o~ ^ar:-?v- ~>- o2 —_ 

was maintained rr._-re s t a r l e under the influence oi sai-xnity 

whereas J3F-1 suifered more in these characters as compare 

to N 62-8 and 3hima. Therefore, the decrease in y ie ld 

under sa l ine treatments may be a t t r i b u t e d to the reduction 

in nvmber of caputulum per plant , reduction :r. the y ie ld 

o; seed per need ^ r.d tne 1000-grain we 1 .T.'.. 

http://salir.lt
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( • -, Francois and Bernstein (196*0 , 

Janardhan et al. (1986) and Patil et al. (1968) reported 

similar observations for different varieties of safflower 

under saline treatments. 

It is generally agreed that salinization with 

NaCl induces accumulation of Nitrogen in plants Pearson, 

(1953) Gauch and Wadleigh (19̂ +2) whereas CaCl2 reduces N 

in plants (Gauch and Wadleigh, 19^2). In the present 

studies, salt treatments cause considerable differences 

in the content of mineral elements in component plant parts 

of the treated plants. With increase in, NaCl and CaClp 

levels in the experimental pots the concentration of Na and 

Ca in the component parts of test plants was .̂,-:̂ :̂ n,, 

increased. Heikal (1977) with saf flower plant reported the 

similar results. Lurvnin et al. (196l+)with vegetable crops 

reported that sodium increased progressively with saline 

irrigation. Francois and Bernstein (1 96*f) with sunflower 

leaveso Asana and Kale (1965) with four varieties of wheat 

indicated that Ca' content appreciably increased with 

increasing salinity. Kurian and Iyengar (1972) also reported 

that 'Ca' content of safflower plant increased with saline 

water treatments. 

The ' i<i' content of component parts of saf flower 

plants increased progressively with increase in salinity 

levels. Kurian ar.d Iyengar (, 1972) and Heikal (1C, ̂ 7) reported 
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s imi lar r e su l t s in safflower p l an t s . Berstein (1962) 

reported an increased nitrogen content of plants a t high 

leve ls of /laCl. 

The ef fec ts of s a l i n i ty on 'P ' content of the 

t e s t p lants were non-s igni f icant . This i s similar to what 

was reported by Heikal (1977) with saf flower plants and 

Kaddah and Ghowail (196^) with maize. 

The effect of s a l i n i t y on *K' content of component 

plant par ts were s ign i f i can t but here the i n t e r e s t i ng tning 

was tha t with s a l i n i t y levels 'K' content progressively 

decreased. Similar r e s u l t s were reported by Heikal ("977) 

i r zn f**lovor s l a n t s . The d ras t i c ef'"er»t o.' sp i j r i rv w-> s 

also reported by Kaddah and Ghowail (19&*+) "with maize top? 

and Mehrotra (1971) with some a g r i c u l t u r a l crops. 'Ihe 

reduction in ' K' content may be due to the high concentration 

of calcium in cul ture medias as reported by Allison P96U), 

who reviewed that high concentration of 'Ca' may r e s t r i c t 

the uptake of ' K1 by beans and some carrot v a r i e t i e s . 

Janardhan et a l . (19&6) reported tha t a comparatively lower 

accumulation of Na and r e l a t ive ly higher content of ;.-:! in 

the leaves v.:s associa ted with s a l t to lerance. 

Uptake oi~ N, ? , K, Na and Ca was s ign i f i can t ly 

decreased with s a l i n i t y l eve l s . As uptake of these elements 

was more closely r e l a t ed to the dry weirnts of v a r i e t i e s 
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under salt treatments, there was decrease in the total 

uptake as dry weights decreased significantly with salt 

treatments. Though the mineral content except ' K1 increased 

progressively with salinity the effect of dry weight on 

total uptake was more and therefore, there was decrease 

in total uptake of nutrient with ss.~L~i.ty treatments. The 

above discussion penrit to state that the response of 

plants to influence salts depends on the degree of 

salinization of the substrate and the degree of salt 

tolerance of the olants. 

http://ss.~L~i.ty
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6 . SUMMARY AND CONCLUSIONS 

A po t c u l t u r e t r i a l , w i t h a v iew t o c a r r y on 

p h y s i o l o g i c a l s t u d i e s on t h e e f f e c t of s a l i n i t y on t h e . 

g r o w t h , y i e l d , y i e l d a t t r i b u t i n g c h a r a c t e r s and c h e m i c a l 

c o m p o s i t i o n of s a f f l o w e r , was c o n d u c t e d d u r i n g t h e y e a r 

1 9 6 8 - 8 9 a t CenTra i Campus, Mahatma P h u l e K r i s h i V i d y a p e e t h , 

R a h u r i . 

A pot. culture experiment was conducted on three 

safflower varieties viz., N 62-8, Bhima and JSF-1 under 

artificially salinized conditions. Sowing was done on 8th 

Nov. 1988. Salinity was created by adding NaCl and CaCl~ 

in equal proportion by weight, that is S- (0.1$) and S-, 

(0.2$) levels along with control S . These treatments 

commenced at 30 days after sowing. 

The periodical growth observations such as height, 

number of branches, number of leaves, leaf area etc. were 

recorded at an interval of 15 days starting from 30 days 

after sowing. Similarly, studies on dry matter and growth 

functions were carried out by collecting the plant samples 

at an interval of 15 days, starting from 60 days after the 

sowing. Chemical analysis was also done simulteneously for 

these collected samples. 
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The following conclusions were drawn from the 

above experiment : 

1. The salt treatments, in general, depressed all growth 

aspects namely height, number of branches, leaf number, 

leaf area and dry matter production. 

2. The salt treatments delayed flowering but enchanced 

the maturity. 

3. "The salinity levels 3. and 3 reduced the mean grain 

yield by 16 and 30 per cent respectively. The degree 

of reduction in yield was more in J3;''-1 , followed by 

Bhima and least in N 62-8. 

If. The growth functions AGR and RGR were reduced with 

salt treatment and also with time but HAR was more 

under salt treatment at initial and decrease in rate 

was very rapid, under salt treatments with increase 

in time. 

5. Salinization tended to increase per cent M content of 

all the plant parts at alL five occasions, but total 

uptake of N was reduced by salt treatment at all-

occasions except at first sampling. 

6. The effort of salt treatment on ? content of plant 

parts was non-dib...:
>:'".'"': -.'. -V, :l,c stages but tot-al 

uptake of P was significantly reduoei with salt trontrpnl 



157 

The sa l t t reatments , reduced the K cement of a l l the 

plant parts at a l l five stages and also reduced the 

t o t a l uptake of K. 

Sal in iza t ion tended to increase per cent Ka of a l l the 

plant parts at a l l five occasions. 

The sa l t treatments tended to increase per cent Ca of 

a l l the plant parts but reduced the to t a l uptake of Ca. 

Considering productive ab i l i t y of the va r i e t i e s as well 

as r e l a t i ve decrement in yield as the c r i t e r ion for 

s a l t tolerance, variety N 62-8 can be regarded as more 

to le ran t as compared to Bhirna and JSF-1 . 
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