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Chapter I 

I N T R O D 0 C T I O H 

.Jqqajp ( worghuffl bicolor. [L.J Moench ) i s one of the 

important food grain crops grown in India. I t i s extensi­

vely grown in Central and Southern States of the Country. 

In India, i n acreage, i t ranks next only to rice and in 

production, i t stands third af ter rice and wheat. 

Kaharashtra ranks f i r s t in acreage and production i n the 

country. However, the average yields in Maharashtra are 

very low i . e . 9.9 q and 5.9 q per hectare during kharif and 

rj&i seasons respectively. 

Per hectare yield of jpwax is very low mainly because 

the crop is largely grown under rainfed conditions in both 

kharif and jcafei seasons with limited f e r t i l i z e r use and 

under inadequate moisture conditions. To achieve se l f 

sufficiency of food grains and to feed up the vast and 

increasing population of the country, systematic efforts to 

increase per unit and thereby to ta l production of Jowar is a 

hard pressing need of the country. 

With the introduction of hybrids and high yielding 

var ie t ies of Aowar, the crop received l o t of impetus and 

several agronomic experiments have been conducted in the 

Bain sorghum growing regions of Maharashtra, to find out 

suitable agronomic practices under varied conditions of so i l 

and climate, ixperimental evidences indicated that Jowar 

can be grown successfully under summer conditions in this 
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region. Thus, one of the ways of increasing the food grain 

production in Maharashtra State is to grow iowar during 

summer season. 

Possibi l i ty of growing jowar during summer, in 

Maharashtra, opens up an avenue of research opportunities to 

the research workers to work out different agronomic pract ices. 

I t is very important, therefore, to exploit the potentials of 

different hybrids and high yielding var ie t ies during summer by 

making judicious use of available resources l ike i r r igat ion 

water and fe r t i l i ze rs and taking up appropriate plant prote­

ction measures. 

For maximization of yields and for the economic grain 

production of sorghum under i r r igated t r a c t s , i t i s necessary 

to increase the s o i l moisture use efficiency. For t h i s , the 

assessment of optimum water needs of the crop by finding out 

the consumptive use of water is of a paramount importance. 

There are number of factors which influence the amount 

of water consumed by plants such as so i l conditions, plant 

type, weather conditions e t c . According to Taylor ( 1965 )» 

"Irr igation should take place while the so i l water potential 

is s t i l l high enough that the so i l can and does supply water 

fast enough to meet the local atmospheric demands without 

placing the plants under a s t ress that would reduce the yield 

or quality of the harvested crops n . penman ( 19*f8 ) 

constituted a land mark of assessing 

water needs of the crops on the basis of meteorological 
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parameters I . e . mainly surface pan evaporation. However, the 

i r r iga t ion agronomists should find otit relationship between 

water use by crops and climatic data. 

There are number of ways to increase the water use 

efficiency such as use of mulches, use of ant i t ranspirants , 

defoliation e t c . The use of mulch for moisture conservation 

has been practiced In high valued crops since long (MaCalla 

Army, 1961 ). Many of the workers indicated that mulches 

conserve considerable amount of moisture ( Schaller and Ivans, 

199+i Willis e t s i . , 1957? Koody e j s i . , 19635 and Bond e£ s i . , 

1970 ) . 

Organic materials, mainly agricultural wastes such as 

rice straw, wheat straw and bhoosa, grasses, stubbles, s tovers, 

cotton s t a lks , t u r s t a lks , sugarcane trash e t c . were t r ied as 

a surface mulch by several research workers. In the i r r igated 

t rac ts and where sugarcane is a main cash crop, an ample 

quantity of sugarcane trash is available. Most of the cu l t i ­

vators are burning the sugarcane trash in the f ield i t s e l f 

a f te r harvesting and only lew are using for preparation of 

organic manures. If this material is used as surface mulch, 

i t w i n help in conserving so i l moisture, lowering the day 

so i l temperature and i t may also help in reducing the weed 

intensi ty by supresslng the weed growth. Moreover, consi­

derable portion of the mulch material would remain in the 

so i l and would thus add to the so i l f e r t i l i t y . 

In India, pract ica l ly no work is done on the liquid 

mulches. In i r r iga ted conditions, petroliura emulsion, a 
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l iquid mulch, gave high yields over straw mulches 

{ Kolandaiswamy e£ &2., 1967 ) in Tamil Nadu. The bitumen, 

which is used for roads, is available with low costs as com­

pared to other l iquid mulches and though i t is t r i ed as 

mulch in foreign countries is not so far t r i ed i n India. 

However, in India, bitumen i s mainly used for the surface 

barriers to check the percolation losses in rice ( Kao e j 31 , f 

1972 ). 

Thus i r r iga t ion water, a scares and costly commodity 

and more so under summer conditions, needs to be used with 

the sc ient i f ic knowledge to increase i t s use efficiency by 

different crops under varied conditions of climate and s o i l . 

Further, though the practices l ike mulches, anti transpirants 

e t c . have been advocated since long for Increasing water use 

efficiency, no work on Ir r igat ion levels and mulches in 

jowar under summer conditions is so far done in this region. 

With the above considerations in view, the present 

project to study the effects of i rr igat ions ( 0.50 WW and 

0,75 WHF ) end three mulch treatments namely sugarcane t rash, 

bitumen and control on growth and yield, under summer condi­

tions was conducted in the instructional farm of the Central 

Campus, Mahatma Phule Krishi Vidyapeeth, Rahuri during summer 

1977 with the following objectives. 

1 . To study the comparative growth and yield perfor­

mance of a hybrid and a high yielding variety of jowar under 

summer conditions. 

•#• f~> U S £ ^ -fby r w i / c P E y^t-Ho 
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2. To study the su i t ab i l i t y of surface culches 

for boosttng~up the jowar yields , during simmer. 

3. To study the relative efficacy of different 

mulches on the consumptive use of water by j o w r under 

summer conditions. 
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REVIEW OF LITERATURE 



Chapter H 

BEVIES OF IXEERATtKE 

Sorghum i s one of the several indlspensible crops 

required as feed, food and industrial raw material . With 

the introduction oi hybrid and high yielding va r i e t i e s , which 

are responsive to good irr igat ion practices and judicious fer­

t i l i z a t i o n , sorghum production have been considerably improved 

in recent years. Extensive work has been done in recent years 

to work out different packages of practices for both khgrjLf 

and rabj. jowar. However, re la t ive ly l i t t l e work appears to 

have been done and reported on response of these hybrids and 

high yielding var ie t ies to i r r iga t ion levels and mulch t rea t ­

ments specially under summer conditions. 

In this chapter, an attempt has been cade to present 

a br ief review of the work carried out on the above l ines in 

.iowar in par t icular and other cereals in general under appro­

priate beading as follows : 

*• l ffe°t of Irr igations on growth and yield : 

Painter and Learner ( 1953 ) from the field investiga­

tions carried out on fine sandy loam soi l s on grain sorghum 

reported that the more frequent i r r igat ions gave an average 

yield increase of 338.68 kg/ha over the dr ie r regtae. 

Mathers e j aJL. ( i960 ) from field studies on water 

management and f e r t i l i z e r with grain sorghum on s i l t y clay loam 

i n Texas, reported that the yield increases with i r r igat ions 

when weighted mean tension in depletion zone was approximately 
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9 atmosphere and irr igations when i r r iga ted mean tension in 

depletion zone was approximately 1.5 atmosphere were the only 

increases that were significant over preplanting i r r iga t ion 

treatment. Tkm higher moisture level produced greater yields 

and u t i l i s ed mote of the available nitrogen. 

Dastane e j j&. { 1970 ) while reviewing the work done 

on water requirements of crops, in India , reported the results 

of i r r igat ion experiments on sorghum hybrid CSEUl conducted by 

Pa t i l e t &J,. at iiiruguppa during kharif as well as during 

summer of I968 and 1969. during kharif, i r r iga t ion at 25 per 

cent avai labi l i ty of so i l moisture seemed to be adequate. 

During summer, in both the years, i t was observed that i r r iga­

t ion at 50 per cent avai labi l i ty In the top 30 cm layer gave 

the highest yield. I t involved 550 to $75 mm water in 9 to 10 

i r r iga t ions . 

Kramer and Boss ( 1970 ) commented that the most 

effective use of water was obtained when the sorghum crop was 

provided with adequate water for continuous vigorous growth 

throughout the season, vben the crop was in severe moisture 

s t r e s s , that Is when the available moisture in the top 60 cm 

of s o i l , was reduced below 25 per cent of to ta l available 

storage capacity, potential yields were reduced. 

Me21 §t a i . ( 1970 ) working on sor$mm hybrid, CSH-1 

at Dharwar obtained greatest l ea f area by maintaining conti­

nuous so i l moisture regime of 100 to 50 per cent available 

moisture throughout the three plant stages v i s . seedling, 

grand growth and maturity. The yield increases with 100 to 
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50 per cent available moisture regime treatment were 51 and 

86 per cent over 100 to 75 per cent and 100 to 25 per cent 

available s o i l moisture regime respectively. The highest 

yield of 6892 kg/ha was obtained with 100 to 50 per cent 

moisture regime. Similar resul ts were reported by Griffin 

e£ j £ . ( 1966 ). 

Singh and Bains ( 1971 ) estimated a t Indian Agricul­

tura l Research In s t i t u t e , Rev Delhi, that the seasonal consu­

mptive use of water by sorghum hybrid, CSH-1 end var ie ty 

Swarna was 315 vm and 338 m respectively during khar l / 

season. Water use efficiency values for CSH-1 and Swarna 

were 15 kg and 11 kg per mm, respectively. 

Jadhav ( 1$7^ ) studied the effects of so i l moisture 

regimes, that is i r r igat ions at 20 per cent, ^0 per cent and 

60 per cent available so i l moisture a t Agricultural College 

Farm, Poona. The per hectare grain yield snowed increase 

from 3^ and ^7 quintals with unlrrigated treatment to about 

69 and 78 quintals with i r r igat ion at **0 per cent available 

s o i l moisture during rabi, 1971*72 and 1972-73 seasons respe­

ct ively . I r r igat ing jowar crop at about 58 to 60 per cent 

available so i l moisture did not show any favourable influence 

on grain yield as compared to Irr igat ing at ho per cent 

available so i l moisture. Fodder production showed progressive 

increase with the increase in the moisture re glee. The per 

hectare fodder yield, with one i r r igat ion a t germination was 

5*f quintals , which increased to about 90 quintals with i r r iga­

t ions at 60 per cent available so i l moisture. 
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Kaliappa e£ a i . ( 1975 ) indicated that the foaximum 

grain yield of sorghum, under Bhavanisagar conditions, was 

obtained with i r r igat ions a t 50 per cent moisture availabi­

l i t y and with 100 kg K/ha. 

11 • Effect of gulches on_ growth and yield ; 

The practice of surface mulching affects favourably 

on development of roots , shoots, ear ly emergence of reprodu­

ctive parts and the yields, as ©ore moisture and nutrients 

arc cade available for plant growth by way of effective 

uptake of nutrients where water is l imiting factor. 

Moody ©£ aJL. ( 1968 ) studied the influence of straw 

mulch on corn growth and found that there was significant 

Increase in growth of mulched over unmulched com. Mulched 

com was #*• cm t a l l e r at tassel ing and produced W-2 bushels 

per acre more grain, 

Choudhary and Chattarjee ( I967 ) observed that the 

heights of plant f ractions recorded during the growth of 

the wheat crop, there was more root development under mulches 

than in no mulch treatments. They further observed that the 

effect of mulches on grain and straw yields were highly 

significant than without mulches. Uheat, barley, gram and 

l inseed yielded 25, 28, 30 and 36 per cent core yield under 

mulch treatments, than no mulch treatment. 

Kolandaiswamy e t aX. ( 1967 ) observed that straw 

mulch significantly improved straw yields of rainfed 

sorghum whereas petrolium emulsion gave the highest grain 



10 

and straw yields from the i r r iga ted crops. Pal and Pandey 

( 1969 ) also observed increase in the fodder yields of 

jfi£££« ba.1ra and maize consistently due to straw mulch 

application. Greb g£ aj.. ( 1970 ) also observed similar 

results of straw mulch in wheat crop. 

£reb §J § i . ( 1970 } observed that the surface mulches 

(stubble) Increased the yields of wheat at Sidney and corre­

la ted the same with increased water storage under mulch 

obtained during the proceeding fallow season. 

Tiwari gjt a l . ( 1970 ) studied the effect of surface 

mulch on the yield of wheat and found that mulching increased 

the grain yield significantly i . e . by 28 per cent over no 

mulch so l i . / Saw dust increased the grain yield by 39 per cent 

over control followed by grass (27 per cent)and rice straw 

(17 per cent) . A similar increase in the yield of maize by 

the use of wheat straw was observed by Borst and Mederski 

( 1957 ) . 

Bansal e£ a i . ( 1971 ) studied the ef lec t of mulches 

on growth of maize and pearl mil le t and found that the dry 

weight per plant a t thinning was higher and plants were 

s ignif icant ly t a l l e r under treatment of straw, cultivation 

and cult ivation + straw than in the control. The final 

height of plants in straw mulch was greater than in a l l 

other treatments. I t also gave highest increase of 155 fcg 

maize grain per hectare or 35 per cent more yield than the 

yield obtained in the control. 
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Myhre and Sanford C If?2 ) observed that straw mulch 

was more effective in increasing corn production. The weight 

of grain per ear was higher. An addition of 1631, 251 and 

H92 kg/ha was obtained due to mulching in three successive 

years. All and Prasad ( 1972 ) also reported that grain 

yield of barley increased with the wheat straw mulch appli­

cation at the rate of h t /ha . 

At Hry Farming Centre, Solapur various organic and 

inorganic mulches were studied. Black polythyeiene gave 

the highest yield of rab,l jpwar followed by red gram stalks 

and dry grass over no mulch treatment ( Anony&ous, 1972-a ) . 

Mulching with application of dry grass a t the ra te of 5 V«a 

has shown an increase by about hi per cent over unmulcbed 

conditions ( Anonymous, 1972-b ). 

KuUffiaiai f.t ,gi. ( 1973 ) studied the effect of l iquid 

mulching with bitumen emulsion on sugarbeat and grain maize, 

in German. I t was observed that bitumen mulching in sugar-

beet and grain maiase improved seedling growth but yield 

increase obtained were insufficient to cover the cost of 

treatment. 

Schmidt ( 1973 3 conducted a field t r i a l , at Berline, 

with l i gh t sandy s o i l . Bitumen emulsion was applied in 

bands of 15 cm wide (1800 l i t r e s / h a ) , 25 cm wide (3000 l i t r e s / 

ha) or over the whole area at 6000 l i t r e s / h a to the plots of 

si lage maize and sugarbeet. As band width increased, so i l 

temperature, a t sowing depth, increased, emergence and growth 
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were promoted, yields were Unerased 16 to *f0 per cent In 

maize and 8 to 9 per cent in sugarbeet. Yield increases 

did not cover the cost of aiulehlng. 

Patel e j ^ i . ( 1973 ) observed, in i r r iga ted t r i a l s 

with potatoes, that mulch of rice straw, wheat, bhusa (straw), 

maize stover and sugarcane trash increased yields by 62,8, 

**5.6, M-3,2 and **2.6 per cent respectively as compared with 

no mulch. 

Kavindranath e t §1, ( 19?h ) studied the effect of 

mulching on growth, yield and water use of sorghum CSH-1 and 

reported that straw mulching caused significant increase in 

plant growth characters v i z . plant height, le£f area and 

root and shoot dry matter production and also increased yield 

a t t r ibutes such as number of grain and weight of the grains 

per ear wh^ch resulted in higher grain and stover yields as 

compared to no mulch, 

Umranl e t a i . ( 1973 ) reported that using dry grass 

a t the rate of 5 t /ha as a mulch, which was spread ;)ust after 

germination of jpwar crop, was effective i n conserving so i l 

moisture during the growth period and resulted in yields of 

1,73 tonnes grain and 6,39 tonnes fodder per hectare compared 

with I.36 and 5.^3 tonnes per hectare respectively under no 

mulch conditions. This increase was 28.00 per cent in case 

of grain and 18 per cent in case of fodder. 

All and Prasad ( 1976 ) studied the efffect of mulches 

on the yield of rainfed wheat and reported that straw mulch 

increased the grain yield significantly over no mulch, due 



13 

to significant increase incumber of productive shoots and 

number of grains per spike. 

Mane ( 1977 ) found beneficial effects of application 

of mulch on the growth and yield contributing characters of 

K-35-1 jowar. 

I I 1 , ^ f e c t o f E U l c ^ e 5 o n ®otl moisture conservation : 

peters ( i960 ) studied the evaporation and transpi­

ration and found tha t evaporation from the so i l surface 

accounted for as much as 50 per cent of the to t a l water use 

in areas frequently moistened by summer rains. Kanitkar 

fjj j&. ( I968 ) observed that about 60 to 70 per cent rain 

water is l o s t through surface evaporation from the soi ls at 

^olapur. 

Koody efe aj,. ( 1963 ) studied the influence of straw 

mulch on so i l moisture on corn crop treated with 3 tonnes of 

wheat straw per acre and observed greater ooisture under 

mulch during the period of high plant requirements. Berkley 

ej£ $X. ( 1965 ) reported that straw mulch conserve more so i l 

moisture. 

Koiature conservation under mulches in eroded terraced 

soi ls of Ranch! was studied by Choudhary and Chattarjee ( 1967 ) 

and observed that so i l moisture fe l l down to only 15 per cent 

before the mulched treatments were applied, subsequent 

sampling a t fortnightly intervals indicated significant 

moisture conservation effects of straw mulch over no mulch 

treatment. 
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Chandra f j &. ( 1970 ) studied the effect of organic 

mulches (leaf and straw) on the yield of groundnut and indi­

cated that an unmulched crop requires 8 i r r igat ions but 2 

i r r igat ions can be saved i f the crop is mulched. 

Pal and Pandey ( 1969 ) studied the effect of straw 

mulch on Jovar.bajra and maize crops a t I .A.K.I . , Hew Delhi, 

and observed that straw mulch could bring a sizeable economy 

in water use and the green fodder yields were constantly 

and considerably higher than from other treatments. The 

effectiveness was owing to the fact that i t reduced evapora­

tion from the so i l surface in the early stage of crop growth 

and maintained desirable water balance. 

Bond and Willis ( 1969 } studied water evaporation, 

surface residue rates and placement effects . I t was indi­

cated that evaporation of or iginal ly wetted packed column 

of fine sandy loam so i l was decreased due to surface appli­

cation of rye straw of 5.60 to 6.72 t / ha . 

Rajput and kingh ( 1970 ) studied the efficacy of 

different mulches in conserving s o i l moisture in cotton. 

During the rainless premonsoon season, so i l mulch conser­

ved so i l moisture to the extent of kO per cent, polythyelene 

mulch to the extent of 55 P©*" cent and petroliuc! mulch to 

the extent of 15 per cent. Straw and polythyelene mulches 

resulted in saving i r r iga t ion water without any adverse 

effect on the crop yield. 
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Bansal £ l &U ( 1971 ) studied the effect of mulches 

on water conservation in maize and pearl mil let crops and 

observed that straw mulch gave highest efficiency of water 

use (136 kg/ha/em). Choudhari and Prihar ( 1972 ) also 

observed reduction of moisture losses in the corn crop due 

to mulches. 

A21 and Prasad ( 1972 ) reviewed results of experiments 

on barley. Among the different mulches studied, straw mulch 

applied at the rate of *f Vha was found most effective in 

moisture conservation as evidenced by increased grain of 

1705 kg over no mulch in 1968-70. 

Ravindranath e^ $&. ( 197** ) studied the effect of 

mulching on sorghws (C,u.H.~l) observed that the effect of 

mulching was positive in respect to water use. The number of 

i r r i ga t i ons , t o t a l water requirements and seasonal consunptive 

use were low under mulch conditions which increased water use 

efficiency. The increase of water use efficiency by 62,5 per 

cent with mulching could be due to the sup res a ion of weeds, 

reduction of so i l temperature and by checking evaporation 

losses , 

Umrani e t a^. ( 1973 ) studied the effect of mulching 

on conservation of moisture in sorghwu crop. The experiment 

was la id out in median deep (90 cm) black so i l by using dry 

grass a t the rate of 5 t /ha as a mulch on the surface which 

was spread Just af ter germination of the crop. They obser­

ved that mulch resulted in checking the evaporation of 

moisture from s o i l , thus making i t available for plant growth. 
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Varma and Mayers < 1975 ) observed influence of surface 

mulches on so i l moisture and found that sorghwi stubble mulch 

applied on the so i l surface a t the rate of 7.5 t /ba was proved 

to be the most effective and shown superiori ty i n reducing 

moisture evaporation. 

IV. Effect of mulches on so i l temperature : 

Mulch farming i s associated mainly with moisture con­

servation where the moisture is a l imit ing factor. In cer ta in 

crops, however, so i l temperature is also a l imit ing factor 

under certain conditions. In the countries where a i r tempera­

tures are abnormally cool, the so i l temperatures are also cool 

which adversely affect the root growth and crop yie lds . In 

the t ropical countries the a i r temperatures sometimes are 

abnormally high which is also a harmful condition. In such 

countries, evidences have heen found that practice of surface 

mulching was useful in keeping the so i l temperature cooler. 

Mulch farming helps to maintain the favourable so i l tempera­

tu re , to be useful for healthy growth and higher yields of 

crops. 

Schaller and Ivans ( 195fr ) observed that so i l tempe­

ratures were reduced by mulches in the com crop. Similar 

observations were made by Clarkson ( I960 ) . 

Adams ( 1967 ) studied the effects of mulches on so i l 

temperature and grain sorghum development. He found that 

during growing season so i l temperatures were in a satisfactory 

range of plant growth under a l l the mulches soi l temperature 
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a t 3 inch straw mulch depth varied from 90 to 95°F under 

bare s o i l , to near 80°F under the 2 inch s t ray mulch from 

early June to mid-August. Adams ( 1970 ) found highly 

significant effect of mulches on average so i l temperatures 

a t 7.6 cm below the so i l surface. The increase in average 

so i l temperatures was considered the most important effect 

of mulch during the f i r s t h t o 6 weeks planting of sorgaum 

and corn crops. 

Choudhari and Prihar ( 1972 ) observed that straw 

mulch reduced the maximum so i l temperature by 2.6°C in 1970 

and 2.3°C in 1971. The reduction of so i l temperature and 

reduction of s o i l moisture losses resulted In be t te r plant 

growth and higher yields. 

achmldt ( 1973 ; studied the effect of bitumen emul­

sion on so i l temperature and plant yield with l i gh t sandy 

soil* Bitumen emulsion was applied in bands 15 cm wide 

(1800 l i t r e s / h a ) , 25 cm wide (3000 l i t r e s /ha ) and over the 

whole area (6000 l i t r e s / h a ) to mal2e and sugarbeet. I t 

was observed that as band width increased, so i l temperature 

a t sowing depth increased, emergence and growth were promoted 

and yields were increased 16 zo k-0 per cent in maize and 8 to 

9 per cent in sugarbeet. 

Patel §£ &L. ( 1973 ) studied the effect of mulches 

v i z . rice straw, wheat bhusa (straw), maize stover and 

sugarcane trash on i r r iga ted potat©e3. A H mulches gave 

increased yields, lower the day so i l temperature and reduced 

s o i l temperature fluctuations. 
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Ravindranath e t §X» ( 3-97^ ) observed that so i l 

temperatures measured a t the top 5 cm depth of so i l revealed 

an average decrement of **°C under mulch conditions in summer. 

Lai ( 1971*- ) observed that mulching uith rice straw and 

forest l i t t e r a t the rate of k- Vaa in maize crop, s igni f i ­

cantly decreased the maximum s o i l temperature a t depths of 

5, 10 and 20 cm. Differences as great as 8°C at 5 cm were 

recorded during the i n i t i a l stages of crop growth. 

Varma and Mayers ( 1975 ) also studied the influence 

of surface mulches on so i l temperatures in Jpwar, and found 

that vegetative mulch or admixture with soU indicated less 

day variat ion in temperature. Stubble mulch application 

a t the surface was the most effective In reducing so i l tempe­

rature during day time. 

Mane { 1977 ) observed that mulching with red gram 

sta lks at the rate of 5 Vba the so i l temperatuxes were lower 

than unmulched p lo t s . 

V. 1 ffeet of mulches on weed control : 

I t was reported by some of the research workers that 

weeds supressed due to mulching and the crop yields were 

increased. Chandra Mohan ( 1970 ) observed that the growth 

of weecLs was found to be less in mulched Organic) plots of 

groundnut 

Chakraborty ( 1971 ) reported that of 9 chemical and 

cul tural methods tested for controlling weeds in potatoes, 
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the greatest reduction in weed population and dry Batter and 

the highest tuber yields per plant resulted from the applica­

t ion of straw mulch. 

Patel e j a^. ( 1973 ) reported that in i r r iga ted 

t r i a l s with potatoes, mulch of r ice f wheat bhusa, maize 

stover and sugarcane trash gave effective weed control. 

Ravindranatb e£ £L. ( 19A ) reported that paddy 

straw Eiuich has increased the water use efficiency by 62.5 

per cent can be due to supression of weeds, reduction of 

so i l temperature and checking of evaporation losses , 

VI. Effect of mulches 0x1 uptais& of nutrients ; 

Adaas { 1970 ) reported that there were favourable 

effect of eulch in increased uptake of nutrients rp fleeted 

in increased above ground vegetative growth in sorghum, 

A-li and Prasad ( 1975 ) observed that straw mulch 

was effective i n Increasing the nutr ient uptake and crop 

yield in pearl mi l le ts . 
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Chapter I I I 

MATEMAI& AHD METHODS 

The Investigation on the response of two variet ies of 

sorghum v i s , , C&H-8R and Ko. 168, to two levolc of i r r iga t ion 

(0.^0 WUF and 0.75 WUF ) with three mulch treatments v i z . , 

sugarcane t rash, bittiaen and no mulch, under summer conditions 

was carried out by conducting a f ield experiment. The detai ls 

of the materials used and the methods adopted during the con­

duct of the investigation are given in this chapter under 

different heads as follows. 

1. £o t a i l s of the experimental E.aterlal : 

1.1 x apezUaental s i te ; 

'ihe experiment was carried out on plot number 50 in 

the instructional farm of the Central Campus Farm, Mahatma 

Phule KrisM Vidyapeetb, Bahuri during summer 1977. 

1.2 aoH : 

The so i l of the field was well drained, medium black 

in colour with &edluo depth (90 cm). The f ie ld was uniform 

and level led. The representative soU sample of 0-30 cm 

depth was collected and analysed for the physico-chemical 

properties such as clay, s i l t , fine sand, coarse sand, t o t a l 

nitrogen, available PpO^, available K^O, organic carbon, 

calcium carbonate and pfi. The representative so i l saapies of 

0-30 cm and 30-60 cm depth were collected and analysed for 

physical constants such as field capacity, wilting point and 
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bulk density. The data showing physico-chemical properties 

of the e^>erlmental so i l are presented in Table 1. 

Table 1 i Physico-chemical composition of the so i l (0-30 cm). 

^r,ifc>. character is t ics Per cent 
0-30 cm 

Method used 

*'*• frky3iCs3» composition 

1 . Clay 
2. fiilt 
3. Fine sand 
h% Coarse sand 
5. Textural class 

B. Chemical compos i&on 

1. Total nitrogen 

2. Available fgO^ 

3. Available K^O 

h. Organic carbon 

5. pH 

C. Other detai ls 

5^.75 
15.75 

9.^6 
6.86 

Clayey 

O.Ch-3 

0.002 

0.032 

0.53 

Pipette Method 

(Piper, 1966) 

Modified Kjeldahl»s 
method (A.o.A.C., 1955). 
Olsen's Kethod (Olsen, 
195*0. 
Flame photometer i^ethod 
Eanvay and Heidal, 1967). 
Walkley and ELack Rapid 
Titrat ion Method (Piper, 
1966). ^ 

O-30 

S.l 

cm ~i0-60 cm 

Glass i lectrode Method 
(Piper, 1966). 

1. Field capacity V3.I+0 M+.20 Field Method(Dastane, 
1972). 

2. Permanent 
wilt ing point 

3. Bulk density 

25.M) 

1.3k 

26.70 sunflower Method 
(Jastoiie, 1972). 

1.37 Core ^ampler 
(j^astane, 1972). 

I t is seen from the data in Table l that thp so i l used 

for experimentation was clayey in texture. The chemical 
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composition indicated that the so i l was medium in t o t a l 

nitrogen and available F 2 G- but high in available K ô The 

so i l was s l igh t ly alkaline in reaction. 

1*3 Climatic conditions s 

1.3.1 fi§Ssrjl J 

Kahuri Is s i tuated a t 19<V/M north la t i tude and a t 

7lf°8a' east longitude, ?te average height above Bean sea 

level is 525 meters. Considering the exist ing climate, the 

area fal ls in the semi-arid, sub-tropical and transi t ional 

zone, with annual ra infa l l of ty?5 mm. The distr ibution of 

these rains i s e r r a t i c and the number of rainy days in a year, 

ranged from 15 to h$ days. Most of the ra infal l is received 

through south-west monsoon. The t r ac t Is a part of the rain 

shadow region, lying at the eastern side of the western ghats. 

This area experiences the vagaries of monsoon frequently. 

Annual mean maximum temperature i s 37.9°C, with the range 

from 33°C to M-5°C. The annual mean minimum temperature is 

17.2°C, I t ranges from 3°C to 18°C, The mean relat ive humi­

di ty at 8.00 hours and 17.00 hours i s 59 and 35 per cent res­

pectively. 

Agro*climatically, this t r a c t falls in low ra infa l l 

and dry climatic region. The frequency of famine conditions 

is once in three years. This being a rabl t r a c t t rains 

received during September are useful for cultivation of 

unirrigated rabl crops l ike sorghum, wheat, safilower e tc . 

Summer crops are raised on canal or well i r r iga t ion . 
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1 • 3.2 Nature of season during eacperiiaental period : 

The cUmatological data during the crop season (Suamer 

19775 are presented in Table 2. 

Table 2 t Meteorological data recorded during summer 1977 
(February 12 t o July 15). 

Meteoro­
l o g i c a l 
week 

Month 
and 
da t e 

Mean tempera­
t u r e °C 
Ma2lDtt2 M i n i 

IQUEJ 

Mean humidi ty % 
Morning Af t e r ­

noon 

Pan 
evapo­
r a t i o n 

S9D 

Rain-

7 . Feb . 12-18 32.6 1 7 . 2 ^7 20 ?.h 0.0 

8 . 19-25 ^ . 6 17 .2 62 27 7 . 9 0 .0 

9 . 26J* i: a r 31^,9 1 5 . 2 56 18 7 . 8 0 .8 

1 0 . Mar. 5 - H 35 .3 1 6 . 5 % 20 0 . 3 6.tf 

1 1 . 12-18 36 .9 18.1* 17 9 . 1 0 . 0 

1 2 . 19-25 38 .1 18 .6 51 15 1 0 . 3 0 . 0 

1 3 . 2D—1 -"» p r 37.6 22 .1 50 17 1 0 . 6 0 . 0 

l*n Apr. 2-8 38 .8 21 .0 53 22 n "i o 0.0 

1 5 . 9-15 36 .0 X .k 9+ 20 1 1 . 5 0.0 
1 6 . 16—22 3?.*+ 22 .2 i*9 17 **~ai« • JL 0.0 

1 7 . e-3*"2/ 37.6 21.6 **5 23 1 1 . 0 • 

1 0 . 30-6 May 3 8 . 1 1 9 . 1 53 19 1 1 . 8 -

1 9 . May 7-13 38.7 22 .2 61 23 12 .7 2 8 . 0 

2 0 . 1**-2Q 39 .2 21.6 6B 17 1 2 . 3 « ¥ 

2 1 . 21-2? 37 .3 23.6 65 26 I ' i .V -

2 2 . 28-3 June 37 .3 22 .1 66 25 1 1 . 9 -

2 3 . June J+-10 38 .3 2^ .2 7 1 28 1 1 . 8 1 7 . 6 

2**. n - 1 7 35 .0 22.6 80 ¥ f 1 0 . 9 101 .7 

2 5 . 13-2U- 31.8 22 .8 09 63 5.9 62 .»f 

2 6 . 25-1 J u l y 29 .8 23 .2 eh 61 5.0 1 1 . 2 

2 7 . J u l y 2-8 30 ,5 23 .2 eo 9J 7 . 2 h.6 

2 8 . 9-15 32.M- 22 .5 79 52 I » c_ 0.6 

Data in Table 2 indicated that no ra infa l l was received 

during the geriaination phase and early growtl phage of the crop. 

The dibbling of 3owar was completed by presoaking i r r igat ion. 
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Subsequently 3 i r r igat ions were given conason to a l l the t rea t ­

ments. After one-month i . e . af ter application of mulch, the 

i rr igat ions were given as per the treatments. 

The mean &axiiB\sa temperature, during the season, was 

in between 29.8°C to 39.2^C and aean minitaun teaperature was 

in between 15.2°C to 2M-.2°C. 

l»h Cropping history of the experimental f ield : 

Details of cropping pattern followed on the experimental 

f ie ld for the l a s t three years are given in Table 3. 

Table 3 s Cropping history of the experimental p lo t lor the 
proceeding three years. 

| 5 * l ea r Kharif Manuring Kahl Manuring hummer Manuring 

1 . 197**-75 - - Wheat 125*75:62 -

2. 15?5-76 Bajra 75«30:20 -heat 12?:7p:6G -

3. 1976~77 &&g 10:25:0 v,heat 125-*75:62 Present experiment 
on jowar. 

•"• • •*" i l l — — 

1,5 "~Experimental details : 

The experiment was l a id out in s p l i t plot design with 

four repl icat ions. Kain treatments comprised four combina­

tions of two $W&T var ie t ies and two i r r igat ion levels based 

on the water use factors (WUF). The jpwar var ie t ies were 

CtiH-8R and No. 168 and i r r igat ion levels were 0.5 i.UF and 

0.75 WtJF. There were three sub-treatments v t i ; . , sugarcane trash 

mulch, bitmaen taulch and no mulch. 
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Details of the treatments alongwlth t h e i r representa­

t ive symbols are presented in Table h. 

Table h t Details of the treatments with t he i r symbols. 

Detai ls of treatments symbols 

A . Main treatments 

I . Varie t ies - 1 . C3E-S£ h 
2 . Ho. 168 V2 

I I . I r r i g a t i o n l e v e l s - MPKV LIBRARY 

i . o.$o v*w 1 1 h 
2 . 0.75 VUF T00796 

h 
B. &ub-plot treatments 

Mulches - 1 . Sugarcane t rash @ 5 t / h a 
\ 

2. Bitumen @ 2 t / h a «a 
3. Control M 3 

The gross and net plot sizes were 6.0 x ^ .5 meters and 

U-.2 x 2.7 meters respectively. The plan of layout of experi­

ment with the allocation of treatments to different experimental 

units is shown in Fig. 1. 

1.6 Cultural operations : 

The various f ield operations carried out in the experi­

mental p lo t , during the season (»sucir^r 1977 ) arr- given in 

Table 5. 
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Table 5 s schedule of field operations carried out in the 
experlBentdlplot during summer 1977. 

Sr.Wo. H e l d operat ions Date of operations 

1 . Ploughing 20-1-1977 

2 . Qlsdngp (double) 25-1-1977 

3 . HarrwinGE (double; 28-1-1977 

h. Stubble co l lec t ion 31-1-1977 

5. Marking and layout lV-2-1977 

6 . Pre-soaking i r r i g a t i o n 18-2-1977 
n 
( • Application of f e r t i l i z e r s . . 25-2-1977 

3 . Geed treatment 25-2-1977 

9. i-owing by dibbl ing 26-2-1977 

10. Post sowing i r r i g a t i o n 26-2-1977 

*L JL * f i r s t thinning and gap f i l l i n & . . . 10-3-1977 

12 . Plant p ro tec t ion - i ) Lndrln spray . . . i v3 -1977 
i i / .^ndrin . spray . . . Cl-3-1977 

13 , l-'inal thinning 19-3-1977 
1U-. Hand weeding 2^-3-1977 
15 . I r r i ga t ions : CoMbon , . . 26-2, 10-3 a 1-^-1977 

: O.iJO \M . 15~S 2 ' M , 15 -5 , 29-5 
and 1*4-6-1977 

; 0.75 t-W . i o * t 

20-5, 
I ' M . 2 M , 9-5 , 
P9-5 and 9-6-1977 

16. Top dressing 1-J+-1977 
17 . iicdoving of s ide sprouts . . 3-^-1977 
18 . Mulching (As per t r ea tmen t / . . 3-^1977 
19. Wire n e t t i n g 15-5-1977 
20. Watching (Bird scar ing) 15-5-1977 t o 

t i l l harvest 
21 . Harvesting : i ) CuH-8E 2-.-C-1977 

i i ) lio. 160 3-7-1977 



27 

1.7 seeds and sowing : 

The seed of jowar hybrid CSH-8R was obtained from the 

Director of Farms, Central Campus Farm, Mahataa Phule Krishi 

Vidyapeeth, Bahuri and the seed of variety Hoi 168 was obtained 

from the &orghum Breeder, Mahatma Phule Krishi Vidyapeeth, 

Rahuri. The seeds of both the var ie t ies were treated with 

carbofuxon before sowing. The seed was dibbled, keeping the 

spacing of V5 cm between rows and 15 cm within plants . Five 

to s ix seeds were dibbled per b i l l . 

Germination was observed on the 5th day af ter sowing 

and was nearly completed in about 9 days. Gap f i l l i ng was done 

a t 12 days af ter dibbling. Thinning was done In two stages, 

f i r s t a t 12 days and second at 21 days after sowing. At 

second thinning, only one healthy plant was kept per b i n . 

1.8 l e r t l l i z e r application : 

Recommended doses of f e r t i l i ze r s were applied common 

to a l l the treatments. Details regarding the time and doses 

of fe r t i l i ze rs applied are given below 

Time of fer t i l izer . Name of the Quantity of Carrier 
application ingradient ingradient/ used 

hectare (kg)  

Basal dose Nitrogen 62.5 Urea 
P20,- 75.0 Gin? super 

J phosphate 
KgO 62.0 liurate of potash 

Top dressing Hitrogen 62.5 Urea 
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1.9 Plant protection measures : 

Generally during the early stage of crop, shootfly 

(Atherleona Indlca) i s a serious pest of jowar. For miniai-

sing the incidence of this pest , spraying of 20 E.G. endrin 

a t the rate of 620 ml in 250 l i t r e s of water per hectare was 

carr ied out af ter 12 days of sowing, eventhough the carbofu-

ron treated seed was used for sowing. The s l ight incidence 

of shootfly (Atherifiona indica) was observed a t f i r s t thinn­

ing . The moderate Incidence of stem borer (Chillo zorsllus) 

was noticed at second thinning. The affected plants were 

removed and spraying of 20 I , c . endrin was taken. As a 

preventive measures for Army Worm (Clrphis unipunta) and 

Midgefly (Contarinia sorghlcola Coq) incidence, 10 per cent 

B.1I.G. at the rate of 25 kg per hectare was dusted a t the 

tiiae of 50 p®r cent flowering. Crop was protected against 

birds damage by using nylon wire net and keeping regular 

human watch. 

1.10 Intercult ivation : 

One hand weeding was done, when crop attended the age 

of one-month. 

1.11 Irr igat ion : 

The i r r igat ion application as per treatments was s tar ted 

af ter the spreading of mulch. luring this period of early 

growth, three common irr igations were given. 

I r r igat ion treatments, involving the climatologlcal 

approach in th i s investigation, were scheduled on the basis 
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of pre-determined water use factors, v iz , 0.^0 WUF and 0,75 

WUF. The Water Use Factor Is the ra t io between evapotranspi-

ra t ion by the crop and actual evaporation from U.s.w.B. Ciass-I 

open pan evaporimeter ( with wire mesh ). 

The depth of available moisture was calculated for the 

effective root zone of jowar i.©, 0 to 60 cc: as per the follow-
—> I.. — • • ! ' • 

Ing formula : 

aerth of Available Bulk 1 f fectlve 
S u a b l e u aoisture * density * root zone 
moisture 1 0 0 

The available moisture was calculated by determining 

the difference between Field Capacity and Permanent k i l t i ng 

Point, In order to determine the interval of i r r iga t ion , 

the evaporation values were calculated for each of the Water 

Bse Factor. 

Evaporation values for the i r r iga t ion treatments are 

calculated as follows : 
lt-3.*f0 - 25.^-0 

At 0-30 oa depth m — — — x 1.3^ x 300 am 
100 

» 72.36 mm, 
Mf.20-26.70 

At 30-60 cm depth » x 1.37 x 300 00 
100 

ss 71*02 MB 

Total * 72.36 + 71.02 » 1**3.36 mm. 

AS per the assumption tha t , the next i r r igat ion to be 

given, when 50 per cent of the available so i l taoisture i s 
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depleted, 50 per cent of the available so i l moisture depletion 

was worked out as follows : 

1**3.38 50 
X a 71.69 i.C. 72 E8B 

1 100 

Thus, the evaporation values were calculated as follows 

72 100 
1 . At 0.50 w*UI<, - j - x ~pg » Ihh mm 

72 100 
2. At 0,75 ^UF, — 5 - x -HF* • 96 mm 

Thus, i r r iga t ions were given when dally evaporation 

value from standard U.S.W.B. Class-I open pan evaporimeter 

summed upto iMf mm and 96 mm for 0.50 and 0.75 WttYf respe­

c t ive ly . 

The quantity of water (72 mm) required to restore the 

s o i l moisture to field capacity in the root zone (60 cm) was 

applied a t each i r r iga t ion . The quantity of i r r iga t ion water 

was measured with the help of or i f ice . 

1»H«1 Boll moisture studies : 

The so i l moisture studies were made 2*f hours before 

i r r iga t ion and **8 hours af ter i r r igat ion from 0-30 cm and 

30-60 cm so i l layers . The samples were taken from two spots 

in each plot and mixed together. About 50 g so i l sample was 

taken to determine the moisture percentage. The so i l moisture 

was determined by gravimetric method expressed on oven dry 

weight ba3is. The so i l moistures were dried a t 105°C in 

thermostatic drying oven. 
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1.11.2 CQTpwtQl&yp Use (Q^t) 

Consumptive use of water was calculated toy the formula 

as given by Dastane ( I972 ) . 

U a i u 

whs re , U a 'Xotal seasonal consumptive use. 

u a Consumptive use during a given irr igat ion 

in terva l and is worked out toy the following 

formula i 

u = (£0 x 0.8) + 0^-M.,; + GUG + E H 

Where, Eo * ivaporation from U.s.u.B. Claes-I open pan during 

the interval from the day of i r r iga t ion to the day 

when sampling in wet so i l i s poss ib le 

0.8 m A constant to be used with the U,r..i;.B, Class-I 

evaporimeter for medium s o i l s . 

M-, a Soil moisture in the root profile on the day when 

sampling in i r r iga ted so i l i s possible. 

M2 » ^o i l Boisture in the root profile on the day just 

before next i r r iga t ion . 

GfcC a Ground Water Contribution during the in terval . 

IE « Effective Bainfall during the in te rva l . 

1.11.3 Moisture use efficiency : 

I t i s reciprocal of the evapotranspiration r a t i o . I t 

indicated the amount of produce per unit of vater consumed. 

I t is calculated by the formula 
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Held in q/ha (or kg/ha) 
MCE « :  

Consumptive use of water in mm 

1.12 Mulching : 

An organic mulch, sugarcane trash was used for mulching. 

The sugarcane trash at the rate of 5 a tonnes per hectare was 

spread uniformly between two crop rows without disturbing the 

main crop. A l iqu id mulch, bitumen was used as mulch. Bitumen 

which i s used for the road was melted and sprayed between Wo 

rows with the help of water cans a t the rate of 2 m tonnes per 

hectare. Bituioen was sprayed on 25 cm breadth out of h$ cm 

spacing between two rows to avoid the burning damage to the 

jowar plants from boiling l iquid . Thus 20 cc breadtft between 

rows was l e i t uncovered due to application diff icul ty as men­

tioned above. Application of mulch was done on 35th day of 

crop growth. 

2» Blometric and other observations : 

2.1 Sampling technique : 

Jive crop l ines were selected in each net plot at 

random and then one plant In each of these selected l ines 

was selected at random with the help of random number tab les . 

Bamboo pegs were fixed near the observation plants thus 

selected foff easy locat ion. 

Details of the observations recorded, during the course 

of the Investigation are given in Table 6. 

2.2 Growth studies : 

The detai ls of the growth observations recorded on the 
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Table 6 : Details of bioaetrle observations 

Sr . 
No. Par t i cu la r s * ^ f ^ D

s
a ^ > c Plants observed 

per ne t p l o t 

A. Growth s tudies : 

1 . Plant count t 30 All plants froo 
At harves t no t p lo t 

F^icht of p lan t h 3C, 60, 90 
a t harvest 

*- iVl 1 5 

3 . Number of functional 
leaves pe r p lan t 

h 30, 60, 90 
a t harvest 

and 5 

h. Leaf area h 30, 60, 90 
a t harvest 

aad 5 

5. Dry matter pe r p lan t h 30, 60, 90 
a t harvest 

and 2 

B. ^ost harvest s tudies : 

1 . Length of earhead(cm) At harves t 5 
Girth o f earbead(ca) « t harvest $ 

3. Length of peduncle At harvest 5 
* • Girth o f peduncle At harvest 5 
5. height o£ earhead(gia) •<~t harvest 5 
6. Grain weight per 

earhead (g) 
I t harvest 5 

7 . Hhocsa t^ei&bt v&r 
earhead (g ) 

& t harvest 5 

a. Number o f grains per 
earhead 

At harvest 5 

9. Thousand grain weight( 6) At harvest 5 
1 0 . Grain y i e l d / p l o t (kg) At harvest ~ H plants from 

net p l o t 
1 1 . KadM j d e l d / p l o t (kg) At harvest -do-
12 . Grain to kadbl ratio At harvest -do-

C. Chemical studies : 
1. Plant analysis for nitrogen At harvest 

D. Other studies ; 
1, Soil temperature 1 100 
2. Weight of weeds 1 At harvest 

2 spots 
Let plot 
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randomly selected five plants from the net plot during the 

course of the investigation are as follows ; 

2.2.1 Plant count ; 

The I n i t i a l plant count was recorded after the final 

thinning at 30 days af ter sowing and the final plant count was 

recorded jus t before the harvest of the crop frotr. the net p lot , 

2.2.2 Height of the plant : 

Height of the plant was taken on 30th day af ter sowing 

while other periodical height observations vjere recorded af ter 

30 days of each successive observation. The ixlfrt of the plant 

was measured from ground level to the base of the l a s t fully 

opened leaf upto the stage of earhead emergence. After the 

earhead emergence, i t was measured from the ground level to 

the base of earhead. 

2.2.3 Huaber of functional leaves : 

Number of fully opened leaves was recorded on the sane 

days on which the height observations were recorded. At 90th 

day and at harvest, the leaves, **ihlch were green more than half 

of the to ta l leaf area, were recorded as functional leaves. 

2.2.U- Leaf area per plant : 

For determining the leaf area per plant from each t reat* 

ment p lo t , plants taken for the dry matter studies were used. 

The leaves were separated from stem and were grouped in three 

classes i . e . b ig , medium and small. The maximum length and 

breadth was recorded of a representative leaf from each c lass . 
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The leaf area was then calculated by using the formula given 

by Stickler £ j j&. ( 1961 ) . The t o t a l leaf area was calculated 

by considering the number of leaves In each class and leaf area 

of representative leaf. 

Leaf area » Mean length x Maximum breadth x 0.7^7. 

2.2.5 Leaf area index (LAI) t 

The leaf area index was calculated from the data on leaf 

area per plant at various growth periods accortiing to the follow-

ing formula given by Wats on ( 19V? ) . 

Leaf area 
LAI as { Ixpressed in same uni t ' . 

Land area 
2*2,6 Total dry tuatter per plant : 

Two plants were taken for dry oatter studies at 30, 60, 

90 days growth and at harvest. After recsovinc the roots fro® 

the ground leve l , the plants were separated into different 

components v i s . , stem and leaves a t 30 <iays and 60 days and 

stem, leaves end earhead at 90 days and at harvest. These 

parts were f i r s t dried in the sun and subsequently in the 

thermostatic drying oven with the temperature control a t 60 t o 

65^C. The dry weight of the different components were recorded 

when they showed constant weight. 

3* SssidikJ^SCtiong. : 

The growth analysis studies included, the determination 

of Absolute Growth Bate (AGR) and Relative Growth Bate (EGB) 
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for plant height and dry weight and Het Assimilation Hate (KAK) 

for dry weight of p lant . 

These growth functions were worked out with a view to 

study the effect of treatujents on the physiological determi­

nants of the plant yield. AGE was calculated from the obser­

vations on height of plant and t o t a l dry matter production per 

plant with the help of following xbrciula : 

( h p - H, ) 
AGE * — ± — 

< t a - v 
Where, v>0 and W, refer to the height in cia/dry weight 

in g per plant at ticjes t 2 and t* respectively, 

According to ElacSsman ( 1919 ) the increase in dry 

oa t te r of a plant is a process of continuous coppound in teres t , 

wherein t2ae increment in any Interval adds to the capi tal for 

subsequent growth. Ihe rate of increment is called as Relative 

Growth Rate and was computed fro® the following formula given by 

Briggs e t aji. ( 1920-21 ) . 

ivCfcl a — — • • 

(tp - t | ) 

Where, Wg and W, refer to the height in cm/dry weight of plant 

a t times t2 and t , respectively. 

The BAR i s a jo int function of the photosynthetic e f f i ­

ciency of leaves, known as Het As s ic Ha t ion (U.) and Leaf Weight 

Ratio (IMR). The relationship between leaf area and dry matter 

accumulation as measured by BAR was studied. The formula 
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suggested by Gregory ( 1926 ) was used. 

(Wg-V )̂ (Log^k^Log^) 
KAR 

^"V < W 
where, Lp and L- stand for leaf area of the functional 

leaves per plant a t times t g and tu respectively. These growth 

functions were calculated from the data on dry ua t te r and leaf 

area per plant recorded periodically. 

*+• Post harvest studies : 

Post harvest studies included the characters as follows -

k-,1 Length of earfaead : 

The length of earhead was recorded on the five obser­

vation plants by measuring the i r length from the base to the 

t i p of the earhead. 

**.2 Girth of earhead : 

The maximum girth of earhead was recorded from the same 

earheads which were taken for length s tudies . 

k.3 Length of peduncle ; 

Length of peduncle was recorded from the five observa­

t ion plants and mean length of peduncle was calculated. 

h.h Diameter of peduncle : 

Diameter of peduncle was recorded from the plants which 

were taken for the length observations. I t was measured with 

the help of Vernier Calliper and mean was calculated. 

**••? Vfeipht of earhead : 

Weight of earheads from five observation plants was 
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recorded a l t e r drying in the sun and subsequently in the 

drying oven at 60 to 65°C temperature. From the t o t a l weight 

of five earheads, the mean weight per earhead was calculated. 

U-,6 Grain weight per Warhead : 

Warheads from the five observation p lan ts , which were 

used for earhead weight, were threshed by wooden s t i ck , winnowed 

and weight of grain was recorded and calculated on per earhead 

bas i s . 

k-.7 Shoos a weight per earhead : 

height of bhoosa per earhead was worked out by deducting 

the mean weight of grains per earhead from the mean weight of 

earhead. 

^•8 Thousand grain weight : 

A random sample of 1000-grains was taken from the grains 

of observation plants and i t s weight was recorded. 

h,$ Grain number per ' earhead i 

A grain produce from the observation plants was divided 

on per earhead basis and to ta l number of grains per earhead 

was counted. 

5. B-elds : 

5.1 Grain yield per plot ; 

1 arheads fro© the net plot were harvested separately 

for each plot . Barheads were threshed and cleaned. The 

weights were recorded af ter sun drying of the gralii. The grain 

yield of observation plants was added to the grain yield of 
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net p lo t . Then i t was converted in quintals per hectare. 

5«2 Kadbi yield per plot : 

The weight of kadbj. from each plot was recorded after 

complete drying in sun for 15 <iays as per the treatments. The 

kadbi weight of observation plants was added and then converted 

i n quintals per hectare. 

5*3 Grain to Jsagbj, ra t io : 

The ra t io of grain to ka4bi was calculated by dividing 

the to t a l weight of kadbi by the weight of grains. 

6.1 Planfc aiia^ys is : 

The plant samples taken for the dry matter estimation 

a t harvest were used to determine, the nitrogen percentage in 

component plant parts v i z . , stesi, leaves and grains (Piper,1966). 

6.2 Uptake studies ; 

6.2.1 Uptake of nitrogen per plant : 

The percentage nitrogen determined from the plant samples 

taken for dry matter at harvest in grain, stem and leaves was 

converted into the nitrogen (g) by multiplying the values with 

average grain weight per earhead, average dry Batter of stem and 

leaves per plant . By summing the nitrogen content in grain, 

stem and leaves, thus calculated, the, t o t a l nitrogen (g) was 

calculated per plant . 

6.2.2 Uptake of nitrogen per hectare : 

The nitrogen (g) uptake per plant was multiplied by the 
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number of plants per hectare for obtaining the nitrogen uptake 

per hectare. 

6.3 Crude protein percentage in grain : 

The percentage nitrogen in grain was multiflied by 6.25 

to get the crude protein per cent in grain. 

? • Other studies s 

7.1 Soil temperature : 

boH temperature was taken at the depth of 10 cc. Three 

random spots were selected in the net plot for taking the so i l 

temperature. Soi l temperature was noted durinc 1H-.00 to l£.00 

hours on 100th day of growth. 

7.2 Weight of weeds : 

AH the weeds from net plot were collected after harvest 

of Jowar and were dried in sun and then they were dried in oven 

a t 60 to 65°C temperature t i n constant weight was obtained. 

8. s t a t i s t i c a l analysis and interpretat ion of data : 

The standard s t a t i s t i c a l method of "Analysis of 

Variance" was used for analysing the data s t a t i s t i c a l l y . 

' J ' t e s t of significance was used fbr test ing the nuH 

hypotheses. Wherever the treatment effects were s ignif icant , 

the c r i t i c a l difference (CD) at 5 per cent probabili ty level 

was calculated. Moreover, suitable graphical i l lus t ra t ions 

and figures of relevant data are given at appropriate places. 



 
 
 
 
 
 
 
 

 



Chapter IV 

EXPERIMENTAL FINDINGS 



Chapter IV 

EXBERIMEMTAL PBHXHGS 

1. Plant count : 

1.1 JBJrfrW and finsfl, plan|„coun^ : 

The data pertaining to mean i n i t i a l and final plant 

population per plot as affected by different treatments are 

presented in Table 7 . 

From the data in Table 7 , i t is revealed that the mean 

i n i t i a l and final plant population was 162.69 and 159.^0 per 

plot and lU-3695.8 and 1U-0653.M- per hectare. 

Varieties a 

The wean i n i t i a l and final plant population of two 

var ie t ies under study did not differ significantly. 

Irr igat ions ; 

The mean i n i t i a l plant count was s t a t i s t i c a l l y same 

from both i r r igat ion treatments, ^iaiilar was the case even 

at the time of harvest. 

Hunches : 

Different mulch treatments under study did not influence 

the mean i n i t i a l and final plant number per p lo t . This indi ­

cated that the application of mulch had no effect on plant 

density at harvest. 

Interactions : 

None of the interaction effects was found significant. 

The mean i n i t i a l and final plant count was not influenced by 



k2 

Table 7 : Mean i n i t i a l and final plant count per plot per 
hectare and per cent theorotical population at 
harvest as affected hy various t reateents . 

Treatments I n i t i a l p lan t count Final 
Per Per p e r 
p l o t hectare p l o t 

p l an t count 
Per 

hectare 

Per cent 
t h e o r e t i ­
ca l popu­
l a t i o n a t 
harves t 

Var ie t i es 

CSH-8R 163.5 1MH80.8 159.9 llflQ06.2 95.18 
Ho. 168 162.»f 1M-3210.8 159.1 1M)300.7 9^.70 
I> t e s t IE m NS NS 

^•^» ± 0.390 3^3-9 0.335 295.^ 
C.L>. a t 5 % • - - -

I r r i g a t i o n s t 
; t 0.50 WUF 162.8 1^3563.5 159.5 ll!-0653.5 *P*TQ ™P*T 

-t 0.75 l-TJT 162.8 1^3563.5 159.5 1 -̂0653.5 9 .̂9** 
I t e s t II £ NS Ns m 
*** #*£* # *$* 0.390 3^3.9 0.335 29^.h 

w ^L » stv 5 /** - - *M» -

Mulches 
sugarcane t r a sh 162.M- 1U-3210.8 159.6 ll+07*H.7 95.00 
Bitumen 162.7 1^3^75.^ 159.3 li+0^77.1 9^.82 
Ho mulch 162.9 1**36£U7 159.3 lhCk77*l ^f .82 
r t e s t lie NS IIS IIL 
C.I, +. 0.192 169.3 0,280 2*f6.9 
s .D. a t J /J - « • - «• 

In t e rac t ions 
V x I -I" t e s t NS KC NS NC 
V x M -£ t e s t US NS NS NS 
I x M - I t e s t NS NS NS NS 
V x I x M I t e s t NS NS NS liu 

General mean 162.69 1^3695.8 159.1*- 1W53.W-

NS a Non-significant. 



»e 

any of the combinations of va r i e t i e s , i r r igat ions and mulch 

treatments, 

2. Growth and growth functions : 

2.1 Plant height : 

Data regarding the average mean plant height on various 

days of observations as influenced by various treatments are 

presented in Table 8 and graphically presented in l i g . 2. 

The data in Table 8 indicated that tho mean hei$it of 

Jowar increase from 17.02 cm at 30 days to 108.10 cm at har­

ves t . There was Eaximum growth in terms of height from 30 

days to 60 days period. The height on 60th day and on 90th 

day was 65.52 and 103.2M- cm, respectively. 

Varieties : 

The plant height of the two variet ies under study differ 

s ignif icantly on a l l the days of observations. Hybrid CSH-8R 

produced signif icantly more height than variety Ho. 168. 

I rr igat ions : 

The plant height at 30 days was not influenced s ign i f i ­

cantly by different i r r iga t ion treatments. However, on 60th 

day, 90th day and a t harvest the height due to i rr igat ions at 

0.75 I'UF was significantly more than the height due to water 

application at 0.50 WUF. The treatments of i r r igat ion were 

effected af ter 35 days growth and hence on 30th day the height 

was s t a t i s t i c a l l y same from both the treatments. Data thus 

clearly indicated that more frequent i r r igat ions during summer 
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Tabic 8 i Ifcan plant height (cm) as affbctou. periodically by 
various treatments. 

Treatments Days a f t e r sowing 
30 60 90 At h a r v e s t 

V a r i e t i e s 

CSH-SK 20 .M* 76 .89 118.36 120.88 

I-o. 168 13.59 9*.lh 36 .63 95.31 
F t e s t sig» S i g . ^ i g . S lg . 

'^••* • + , 0.052 0.090 0.179 0.188 

C D . a t 5 0 .165 0.288 o.57ls- 0.601 

I r r i g a t i o n s ; 

At 0 .50 l.'tJT 17 .02 61 .73 97.37 103.10 

At 0 .7? ^ ' 17 .01 69 .13 107 .61 ia?.c9 
F t e s t ^ i g . "-C« f-ig. 

i • E. Jt 0.052 0.090 0.179 0.188 

€»D, a t 5 - 0.268 0 .57^ 0.601 

hu&ctoes : 

'""ugaxcane t r a s h 16 .99 71 .26 108.6if 113.^7 
Bizwmn 17.07 62 .58 101.67 106.91 
No ou lch 16.98 62.90 99 .^2 103.90 
F t e s t m- f i g . • ; i g . ~ l g . 
t» . r . i 0.052 0.09»f 0.225 0.26M-

C.U. a t 5? /" - 0.27M- 0.656 0.770 

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

V x I 1> t e s t ^ i g . - i g . S l g . 
¥ % l\ I t e s t No ^ i g . - i £ . Dig. 

I X K 1 t e s t HS NS I J d Nb 

V 3: 1 x M !• t e s t i»6 11* i< J N£ 

General mean 17 .02 65 .52 103.25 108 .10 

NS s Non-significant. £ig. s Significant. 
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helped in be t te r growth of jowar than the i r r igat ion with 

l esse r frequency. 

Mulches ! 

Prior to the application of mulch i . e . on 30th day, the 

height of plant was not influenced signif icantly. However, 

during further growth, the height differred significantly due 

to different mulch treatments. On 6oth day, the use of 

sugarcane trash as mulch helped in increasing the plant height 

s ignif icantly than bitumen mulch and no mulch. The l a t t e r two 

were on par. However, on 90th day and at harvest, a l l the 

three mulch treatments showed significant difference in plant 

height. Sugarcane trash produced maximum height followed "by 

bitumen. The minimum and signif icant ly less height was obser­

ved from the plots without mulch. 

Interactions : 

Varieties and irr igations interaction had significant 

effect on mean height of .iowar plant on a l l the days of obser­

vat ions. The relevant data are presented in Table 9. 

The data in Table 9 indicated that on 30th day, the 

height of the CSK-8E was significantly more than the height 

of var ie ty Ko. 168, at both the levels of i r r iga t ion applica­

t ion. The significant difference between the effects of two 

i r r igat ion treatments in both the variet ies under the study 

was not observed. I t may be pointed out that the i r r igat ion 

treatments were not effected on the day of observation. 
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Table 9 t Mean plant height (eta) of jowar as affected perio-
eUeaLly by v a r i e t i e s x i r r i g a t i o n . 

Days a f t e r V a r i e t i e s I r r i j ga t ions 
sowing 

V a r i e t i e s 
0.50 vur 0 . 7 ^ WUF 

30 CSE-8B 20.52 20.36 

« •. 168 1 3 . yl 13.67 

r t e s t Cij> -

^ •- • j . o.o^n -

CD. at 5 & 0.16? -

60 / -I i~iT * O , 7*4-. 8C 78 .91 

Uo. 163 li-G.55 5'9.70 

r t e s t ^ia • *• 

0.09c -

CD. at 5 ^ 0.280 . 

90 C^H-SE 11M-.80 121.92 

No. 168 79.97 93.31 

F t e s t S i G . -

S.L. ± 0.179 -

CD. at 5 f- o.57*f -

At h a r v e s t CSll-81t 117 .25 12^ .52 

No. 168 88.96 101.66 

F t e s t S i c . -

a.*-. + 0.188 -

C.D. a t 5 ^ 0.601 .» 
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On 60th, 90th day and a t harvest, the mean plant height 

was influenced significantly by the ccobination of irr igations 

and va r i e t i e s . Hybrid CSB.8R showed signif icantly more height 

than variety Mo. 168 at both the levels of i r r iga t ion . Further, 

i r r iga t ion application at 0.75 ' ^ was effective in increasing 

the plant height than the height due to i r r iga t ion a t 0,50 WUF 

i n case of both the var ie t ies under study. 

The interact ion effects of var ie t ies and nulch t rea t -
of 

cents were noticed on plant height on a l l the days/,observat Ions 

except on 30th day. The relevant data are presented in Table 10, 

i'he data in Table 10 revealed that the height of hybrid 

CSH-8R on a l l the three stages of observation was significantly 

more than So* 168 in a l l the mulch treatments. Sugarcane t rash 

mulch proved beneficial in increasing the plant height than 

bitumen and no Eulch in both the var ie t ies at a l l the stages of 

observation. Use of bitumen mulch helped in significantly 

increasing tbe plant height of both the var ie t ies than no Bulch 

on 90th day and at harvest. However, there was no such diff-

ere nee on 60th day of growth. 

Hone of toe other interaction effect was observed. 

2.2 Number of functional leaves : 

The data regarding the mean number of functional leaves 

per plant at various stages of ciop growth as influenced by 

various treatments are presented in Table H and graphically 

shown in Fig. 3. 
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Table 10 $ Mean p lan t height (em) of jowar as affected 
p e r i o d i c a l l y by v a r i e t i e s x mulches. 

Bays afte r Variet ies M u 1 c h e s 
sowing 

r Variet ies Sugarcane 
t r a sh 

Bitumen No 
mulch 

60 CSH-8R 80.87 7^.95 7^.86 

KG. 168 

r t e s t 

C.D. a t 

* * 

61.65 

Big. 

0.0t>7 

0.188 

* G.202 

O.$U-B 

50.82 50.95 

90 C3H-8R 125.79 116.23 113.07 

Eo. 163 

I' t e s t 

>-<•->- « jt 

~ . D . a t 5 ^ 

91.50 

Sig. 

** 0.¥f9 

* 1 . 3 ^ 
** 1.312 

87.11 85-77 

At h&rve s t CGE-8R 123.29 119.07 115.30 

Ho. 168 

£ t e s t 

w.1 . a t 5;' 

98.66 

d i g . 

* 0.506 
** 0.528 

* 1.51^ 
** 1.5^1 

9^.76 92.51 

Kote - * xbt comparison of tvro v a r i e t i e s a t the same mulch 
t rea tment . 

** The comparison of two mulch treatments a t the 
same v a r i e t y . 
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Table 11 s Mean number of tunetional leaves per plant as 

affected periodically by various treatments. 

Treatments Days froa sowing 
30 60 90 At h a r v e s t 

V a r i e t i e s . 

CSH-8B ?.$2 1 1 . 5 8 8.^5 7 .53 
Ko. 168 6 .63 12.0V 9 .^2 8.57 
i t e s t c;4 rt ^ i g . ^—c» £ l g . 

^ •* • £ 0 .031 0.020 0.013 0 .031 
C.D. at 5 f; 0.099 0 .065 o.-Ja 0.099 

I r r i g a t i o n s : 
i n i ii n ini TT— »n ii ii run nrlim m i 

- 1 0 .50 ;.Ji 6 .99 11 .76 o . XJ 7.95 
' t 0 .75 •• & 7 .05 11.87 9 .10 8 .15 
F t e s t U3 ^ i g . ; ; i g . S lg . 
,<J •**• i 0.031 0.020 0 .013 0.031 
i/« ij» s t ^ , • - 0.065 O.OVl 0.099 

M i c h e s : 

&ugaxcanfi t r a s h 7 . 1 3 11.87 9 .16 8 .23 
Bituoeri 7.0N- 1 1 . 8 1 - . 9 3 7 .99 
Ho mulch 7.0V 11 .77 2 .95 7 .92 
1 t e s t Ih i c w i g . 

- • ^ . i: C.0J+ 0.030 0.C26 0.021 

c . D . a t 5 /•• - - 0 .075 0.061 

I n t e r a c t i o n s : 

t e s t IIS us V x I I- t e s t IIS us HS 

V x M I t e s t i*M lie AC W EL 

I x K 1 t e s t IS.. ii> 1. K~ 

V X I X 11 I t e s t KS I«J !T. Nb 

General mm 7.08 11 .82 9.ca 8.05 

jNS ts lfon-signl£leant. s i^. = fi igni f icant. 
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The data in Table H evidenced tha t the l e a f number 

was maximum a t 60 days growth. I t was 11.82 per p lan t as 

agains t 7,08 a t 30 days growth. The mean l e a f nuober was 

reduced a f t e r 60th day and i t was 9.01 and 8.05 on 90th day 

and at harves t , r espec t ive ly . This reduction in l e a f number 

was due to the drying of leaves a f t e r 60th day growth. 

Var ie t ies : 

The nunbe-r of leaves pe r p lant cf the two v a r i e t i e s 

under study d i f fe r red c i s n i f i e a n t l y at a l l the stages of crop 

growth. Hybrid CtiH-SR produced core number of functional 

leaves on 30iih day, while v a r i e t y l.'o. 168 produced core number 

of functional leaves on subsequent stages o: Growth i . e . on 

60th , 90th day and at ha rves t . 

I r r i g a t i o n s .* 

The number of leaves per p l an t on 3,0th day was not 

influenced s i g n i f i c a n t l y by the i r r i g a t i o n treatments as the 

t reatments were not effected upto the day of observat ions . 

However, on 60th day, 90th day v.ml a t harves t , the number of 

functional leaves was s i g n i f i c a n t l y acre due t o i r r i g a t i o n 

applied a t 0.75 ME than i r r i g a t i o n applied a t 0,50 t>Uf . Data 

thus c l ea r ly ind ica ted that more frequent I r r i ga t ions during 

suniEer helped in b e t t e r vegetat ive growth of jowar than the 

i r r i g a t i o n s applied with l e s s e r frequency. 

I r i o r to appl ica t ion of aulch i . e . on 30th day a f t e r 

sowing and on 60th day a f t e r sowing, the functional leaves did 
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not influence s i g n i f i c a n t l y . However, during the fur ther 

growth, the number of functional leaves d i f fe r red s i g n i f i ­

can t ly due to influence of d i f fe ren t mulch t rea tments . On 

90th day, the use of sugarcane t rash mulch helped in produ­

cing s i g n i f i c a n t l y core number of functional leaves than 

bitunen and no mulch t reatments . The l a t t e r tvo were on par . 

However a t ha rves t , a l l the three mulch treatments showed 

s i g n i f i c a n t inf luence, sugarcane t rash produced maximum 

number of functional leaves followed by bituc.cn and the 

minimum and s i gn i f i c an t l y l e s s number was observed in no 

Milch t reatment . 

In te rac t ions : 

Var ie t ies and i r r i g a t i o n s in te rac t ion had s ign i f i can t 

e f f e c t on number of iunct ional leaves of XQKS£ nt 90th day 

only . The re levant data are presented in Table 12 . 

Table 12 : lean number of functional leaves per p lant a t 90th 
day from sowing as affected by v a r i e t i e s and i r r i ­
gations combinations. 

Varie t ies "~ 'irrL^bX^' ~ ~ " 
"""oTTo i.ur ~ 0.75 1.12 

CG1I-8I. 8.31 8.60 

Ho. 168 9#lf£ 9.60 

i t e s t 

i^.k.. + 0.013 

v.i;. a t 5 /J 0.CU1 

l'hc data indicated tha t the more frequent i r r i ga t ions 

t o va r i e ty i.o. 168 produced s i g n i f i c a n t l y r.*ore number of 

http://bituc.cn
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functional leaves than hybrid Culf-8h with l e s s e r frecmency 

of i r r i g a t i o n . 

None of the o ther in t e rac t ions was found s ign i f i can t . 

2.3 If jULAlSS J 

^ata per ta in ing to mean l ea f area per p l an t as af fected, 

a t various s tages of crop growth, by various treatments are 

presented in 2able 13 and graphical ly shown in l i e . *»•• 

The data in Table 13 showed tha t the Liean l e a f area per 

p l a n t was caxlmuo of 3^.33 cte on 60th day of Growth and the re ­

a f t e r i t was reduced to 29.21 dm'- and 23.32 dm" on 90th day 

and a t harvest respec t ive ly . This reduction in l e a f area pe r 

p l a n t a f t e r 60th day was probably because of the reduction in 

l e a f number per p l a n t with the advancement of age of the crop. 

Var ie t ies : 

Amongst the two v a r i e t i e s under s tudy, hybrid oyil-8Ii 

showed s i g n i f i c a n t l y maximvan l e a f area per p l an t a t a l l the 

s tages of crop growth as compared with the v a r i e t y I.o. 168. 

The K&xiffiisa l e a f area was produced a t flowering i . e . on 60th 

day a f t e r sowing i n both the v a r i e t i e s . 

I r r i ga t i ons . 

The l e a f area per p lan t on 30th day i . e . a t grand 

growth stage was not influenced s ign i f i can t ly by the i r r i g a ­

t i o n treatments as the i r r i g a t i o n treatments were not s t a r t e d . 

The difference i n l e a f area was s ign i f i can t a t flowering, 

gra in f i l l i n g and a t harvest and was more due t o i r r i g a t i o n s 
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Table 13 : Mean leaf area (dm ) per plant as affected perio­
dically by various treatments. 

Treatments Bays a f t e r sowing 
30 60 90 At h a r v e s t 

Xaj&et&es : 

CSH-SR 9.20 35 .60 30.U-1 22 .95 
too, 168 8 .78 33 .05 28 .00 23.68 

F t e s t £>ig. S i c . ^ i g . S i g . 

o. l , ,+ 0.036 0.069 0.103 0.056 

c .D. a t 5 /* 0 .115 0.220 0.329 0.180 

I r r i g a t i o n s : 

At 0 .50 win? 9 .01 33.89 28 .35 22 .95 
At 0 .75 WUt 8.97 3^.76 30.06 23.68 
I t e s t NS *>ig. u i g . s i g . 
L .L . + 0.036 0.069 0 .103 0.056 
C.D. a t 5 ' - 0.220 0.32? 0.180 

imsMs •• 
Sugarcane t r a s h 9 .03 35.36 30.08 2k. 35 
Bitumen 8.9*f 33.88 28 .83 22.82 
l^o mulch 8.99 33.7M- 28 .71 22.77 
1 t e s t KG S i g . - l g . i->4 « 

G.l . + 0.05*4- 0.C51 J .Qy tJ C.061 

C.D. a t 5 tf ** 0.1^8 0.227 0.177 

I n f r a c t i o n s , 

V x I J t e s t IIS 1Kb • M > - i g . 
V x K I t e s t I t f i E . 1'' i l g . 
I X M * t e s t MS NS -iG« NS 

V x I x M 1 t e s t lib LE EL K> 

General mean 9.00 3N-.33 29 .21 23 . 32 

NS * Jfen-signlficant. {Jig. a Significant. 
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at 0.75 l>^' than at 0.50 V.-0I. i'hus the data indicated bene­

f ic ia l effect in increasing the leaf area duo to core frequent 

i r r iga t ions . 

Mulches '. 

.the leaf area per plant was not influenced significantly 

at grand growth s tage, at this s tage, however, the mulches were 

not applied. There was significant increase in the leaf area 

due to sugarcane trash mulch at flowering, grain f i l l ing and 

at harvest over bitumen and no mulch treatments. Bitumen and 

no mulch treatments were s t a t i s t i c a l l y on par. 

Interactions ; 

Wone of the interaction was found s t a t i s t i c a l l y s igni­

ficant on 30th day. 

i'he interact ive efiects of i r r igat ion levels and varie­

t ies however, found significant at 90th day and at harvest. 

The data regarding this are presented in Tabic 1?+. 

Table 1*+ : Lean leaf area (dm"") per plant as affected periodi­
cal ly by variet ies x i r r iga t ions . 

Days a f t e r 
cowing V a r i e t i e s I: 

""0.50 vdr 
n i d a t i o n s 

0.7F wu$ 
90 days CwE-SR 29.78 31.0k 

IJO. 168 26.92 29 .08 
I t e s t k i g . 
W. %XJ 0 "•* 0.103 
C.L, a t 5 / 0 .329 

•*t h a r v e s t CSH-8R 22.68 23.22 
ho, 168 23 .23 2*f.l*f 
1 t e s t Cig. 

i*.U. £ 0.056 
C D . a t 5 £ 0 .180 
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I t is seen from the data in Table Ik t ha t a t 90 days 

growth, hybrid CSH-8II applied with i r r i g a t i o n s a t 0.75 WUE 

produced maximum and s i g n i f i c a n t l y more l e a f area per p lan t 

than any o ther combination. The minimum and s i g n i f i c a n t l y 

l e s s l e a f area was produced by v a r i e t y T,o. 168 with i r r i g a ­

t i o n a t 0.50 Win . 

i»t ha rves t , however, the s i g n i f i c a n t l y more l e a f area 

was observed in case of v a r i e t y ho 168 with i r r i g a t i o n a p p l i ­

ca t ion a t 0.75 »JK I t was followed by the some va r i e ty with 

l e s s number of i r r i ga t ions and hybrid C3II-8I. with core frequency 

of i r r i g a t i o n . The l a t t e r two combinations were on par . The 

minimum and s i g n i f i c a n t l y l e s s l e a f area was observed in case of 

the combined e f fec t s of l e s s number of i r r i g a t i o n t o hybrid 

The mean l e a f area per p l a n t was also affected s i g n i f i ­

can t ly by the combined ef fec t of v a r i e t i e s and mulches a t 60 

days growth and at harves t . The data per ta in ing t o which are 

presented in Table 15 . 

I t i s seen from the data i n Tfele 15 at 60 days growth 

the tnean l e a f area per p lan t was more i n case of hybrid CSE-8h 

than v a r i e t y lio. 168 with a l l the mulch t rea tments . I n case of 

both the v a r i e t i e s under s tudy, the sugarcane t rash mulch was 

e f fec t ive in producing more l e a f area per p lan t than the o ther 

two mulch treatments which were on pa r . Maximum l e a f area per 

p l an t was observed in case of hybrid C&BU8T. . i t h sugarcane 

t r a s h mulch. 
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Table 15 i Mean leaf area (dm2) per plant as aflected periodi­
cal ly by variet ies x mulches. 

Days a f t e r Var ie t ies 
i 

M tt l c h e s 
sowing 

Var ie t ies 
i a ugarcane 

t r a s h 
Bitumen No 

mulch 

60 days ObE-Sft 36,Mf 35.^8 35.05 

So. 168 

T< t e s t 

* 

3^.28 

Sig . 

0.126 

0.101 

32.U-9 32.1*0 

vJ.D. a t 5 2 * 
* * 

0.386 

0.292 

At harves t CSH-8B 2N-.1? 22.3k 22.33 

Mo. 168 

3? t e s t 

* 

Sig. 

0.027 

0.121 

23.31 23.21 

CD. a t 5 <5 * 0.080 

* * 0.35*f 

Note : * ihe comparison of two var ie t ies vitfo the same 

mulch treatment. 

** The coiaparlson of two mulch treatments with the 

saiae var iety. 
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At harves t , v a r i e t y Ko. 168 showed s i g n i f i c a n t l y more 

l e a f area in a l l the mulch treatments s tudied than hybrid 

CbH-SR. Sugarcane t r a sh mulch was effect ive In increasing 

l e a f area per p lan t s i g n i f i c a n t l y than other tvo mulch t r e a t -

Bents which were on par . 

The mean l e a f area per p lan t a t 90 days growth was 

s i g n i f i c a n t l y influenced by the combined e f fec t of i r r i g a t i o n 

l eve l s and mulch t rea tments . The data of which arr presented 

i n Table 16. 

Table 16 : Mean l e a f area (dm*-) per plant a t yOth day a f t e r 
sowing as affected by i r r iga t ions x mulches. 

Treatments Sugarcane Bitumen Ho mulch 
t r a s h 

0.50 wllE 29.02 28.15 27.89 

0.75 ^ 31.11*- 29. 52 29.53 

i- .1 . for the comparison of tuo i r r i g a t i o n l eve l s 
a t the same mulch t rea tments . . . . 0.19k 

U . D . . . . 

w-.A . for the comparison of two mulch treatr .ents 
a t the same i r r i g a t i o n l eve l s . 

^ *j-f. . . . 

. . . 0.595 

• . • 0.156 

. » * 0.V56 

I t i s observed from the data in Table 3 6 t!>at the too re 

number of i r r i g a t i o n s applied a t 0.75 V-UF helped in increasing 

the l e a f area per p l an t at 90 days than l e s s number of i r r i g a ­

t ions In a l l the mulch t rea tments . Sugarcane t r a s h mulch 

helped in producing s i g n i f i c a n t l y more l e a f area pe r p lan t than 
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other mulch treatments in both the l eve l s of i r r i g a t i o n s . 

Bitumen mulch did not d i f fe r from control in producing l e a f 

area in both the i r r i g a t i o n l e v e l s . 

2.if Leaf Area Index (LAI) : 

The data regarding LAl as influenced pe r iod ica l ly by 

various treatments are presented in Table 17 . 

Table 17 ; Mean l e a f area indent as affected pe r iod i ca l l y by 
various t rea tments . 

Treatments Days from sowing 
30 60 90 At harves t 

Var ie t ies ; 

USE-8R 1.36 5.27 h.5l 3.^0 

No. 168 1.30 V.90 ^ .15 3.51 

I r r i g a t i o n s : 
• 

0.50 wis- 1.33 5.02 h. CO 3.^0 

0.75 wui 1.33 5.15 >+A5 3.51 

Mulches : 

sugarcane t r a s h 1.33 5.2U- tf.if6 3.61 

Bitumen 1.32 5.02 ^.27 3.38 

Ho mulch 1.33 5.oo ^ .25 3.37 

General mean 1.33 5.08 ^ .33 3A5 

The data in Table 17 indicated that the IAI was maximum 

(5.08) on 60th day of observation and subsequently i t was redu­

ced to U-.33 and 3.**5 on 90th day and at harvest respec t ive ly . 
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Luring the period of 30 to 60 days growth, in terras of l e a f 

area as LAI, was increased from 1.33 on 30th day t o 5.03 on 

6oth day. 

Var ie t ies : 

The data indicated tha t hybrid CSH-S* showed more LAI 

on 30th, 60th and 90th day growth than v a r i e t y I.o. 168. While 

a t harves t , LAI was more in case of va r i e ty 1\,. 168 than hybrid 

CSK-8E. 

I r r i g a t i o n s : 

ihe LAI was not influenced on 30th day of growth. Sub­

sequently on 60th and 90th day and at harves- t LAI was more due 

t o i r r i ga t ions applied a t 0.7? wlIF than i r r i g a t i o n s applied a t 

0.^0 V.UF. 

Mtaches : 

The LAI was more or l e s s equal on 30th day of growth in 

a l l the mulched treatments as the treatments were not effected. 

There was increase in the IAI i n the treatment of sugarcane 

t r a sh mulch a t a l l the stages of observat ions . There was no 

influence of bitumen mulch over con t ro l . 

2 .5 Dry mat ter pe r plant and i t s cons t i t uonts ; 

Lata regarding mean dry matter per p l an t and i t s compo­

nents as affected pe r iod ica l ly by various treatments are pre­

sented in Table 18 and graphical ly shown in l i s . 5 . 

I t Is evident from the Table 18 that tlie dry matter was 

increased with the advancement of the age of the crop. On 30th 
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day, the t o t a l dry weight per p lan t was 7*92 c while a t 60 

days growth. I t was Increased to 6*+.31 g. vt t h i s s tage , 

maximum dry matter per p lant was contr ibuted toy leaves and 

minimum of 6.50 g by earhead. At 90 days growth, the t o t a l 

dry matter was increased to 98.75 g, out of which, maximum 

(37.07 g) was contr ibuted by reproductive pa r t s followed by 

t h a t of stem (31.71 g ) . Minimum of 29.93 £ was contr ibuted 

by l e aves . At ha rves t , the- t o t a l dry matter per p lan t was 

115.**-9» Out of t h i s taximum of ^6.96 g was contr ibuted by 

earhead. The contr ibut ion of steta was 37.35 c while 31.62 g 

by leaves per p l a n t . 

Var ie t ies : 

j.be dry Ba t te r per p lan t of the two v a r i e t i e s under 

s tudy d t f i e r r r d s i g n i f i c a n t l y on 30th day of Growth. Hybrid 

GSH-8R produced s i g n i f i c a n t l y more dry weight than v a r i e t y 

Ho. 168. 

At 60 days, the dry weight contr ibut ion by the reprodu­

ct ive p a r t d i f fe r red s i g n i f i c a n t l y , while i t \ms on par in case 

of dry mat ter due to stem and leaves in case of both the 

v a r i e t i e s under s tudy. Dry matter of earhead was s i g n i f i c a n t l y 

h igher of hybrid CtfH-SR than v a r i e t y No. 168. 

^ t 90 days, hybrid Ct;S-8R produced s i ^ n i f i can t ly more 

dry weight of a l l three components than v a r i e t y LO. 168. Tota l 

dry weight was a lso more of hybrid CSB-8R than v a r i e t y Ho, 168. 

j i t ha rves t , t o t a l dry weight per p lant was more i n case 

of v a r i e t y ll0. 168. !he dry weight of stem and leaves of the 
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v a r i e t y M0. 168 was s i g n i f i c a n t l y more than tha t of hybrid 

CMH-8K. I n c o n t r a s t , the dry weight of earhead of hybrid 

CtjH-afv was s i g n i f i c a n t l y more than the earhead weight of 

v a r i e t y No, 168. 

I r r i g a t i o n s 

Total dry weight a t 30 Jt*ys growth did not d i f fer due 

t o i r r i g a t i o n t rea tments . However, a t t h i s stage the treatments 

were not e f fec ted . 

At 60 days and 90 days of growth, the; dry weight of a l l 

the three components was s i g n i f i c a n t l y more due to i r r i g a t i o n s 

a t 0.75 WUF than i r r i g a t i o n s a t 0.50 l..'Itt. Total dry weight 

p e r p l an t was a lso more due to i r r i g a t i o n s a t C.75 VJl . 

i he dry weights of s te&, leaves and earhead were s i g n i ­

f i c an t l y more due to i r r i g a t i o n s at 0.75 ^ than due to 

i r r i g a t i o n s a t 0.50 win . The t o t a l dry weight per p lant was 

thus more i n cose of inore number of i r r i g a t i o n s . 

I ulches 

Ihe t o t a l dry wt ight per p lant did not d i f f e r s i g n i f i ­

can t ly a t 30 days growth due to mulch t rea tments . However, a t 

t h i s stage mulch treatments were not effected. 

At 60 days and 90 days growth s t ages , the mulch of sugar­

cane t r a sh was responsible for increasing s i g n i f i c a n t l y the 

dry weight of d i f fe ren t components v i z . stem, leaves and repro­

ductive par t than the o ther rnulch bituasen and no mulch. The 

l a t t e r two treatments were on par as regards the s t e s , leaver 

and earhead dry weight a t both the stages of observat ions . 
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The dry weights of stem, leaves and earhead per p lan t 

i n sugarcane t r a s h mulch were s i g n i f i c a n t l y core than the 

o t h e r tvo taulch t reatments . The dry weights of a l l the three 

components were s t a t i s t i c a l l y on pa r , iijcase of bittanen mulch 

and no mulch t rea tments . 

In te rac t ions ; 

I he in t e rac t ion ef fec ts of v a r i e t i e s and i r r i g a t i o n s 

produced s ign i f i can t differences in dry weight of stem and 

leaves a t 60 days growth and i n dry weight of s t t c i , leaves and 

earhead a t 90 days growth and in dry weight of leaves and 

earhead a t ha rves t . The data of which are presented in Table 19. 

Table 19 : Mean dry matter (g) of d i f ferent p lan t par ts pe r iod i ­
c a l l y affected by v a r i e t i e s x i r r i c ' t i o n leve ls . 

Days 
froa 
sowing 

Plant 
pa r t 

Var ie t ies I r r i g a t i o n l eve l s 
0.^0 0.75 

WUF l* UF 

»>•&.,+ C.D.at 
? ft 

60 £'tem CSH-8H 
Ho. 163 

25.M+ 

25.09 
28.75 
29 .1^ 

0.085 0.271 

Leaves CfciH-SU 
Wo. 168 

30.70 
29. ou-

31.37 
33.19 

0.088 0.283 

90 >-.tep CuE-8R 
lio, 168 

28.4-9 
32.2*f 

30.9^ 
35.29 

0.05^ 0.17^ 

Leaves CUI-8K 
No. 168 

28.55 
20.6^ 

2 9 . ^ 
33.03 

0.057 0.183 

Reproductive Ĉ K~ 8F. M5.82 Uif.13 0.089 0.268 
par t s No. 168 30.88 32.^ 5 

At 
harvest 

Leaves CSH-8R 

Ho. 168 

26.86 

33.7**-

30. zk 

3 ; . 63 
0.217 0.69M-

. arbead XIL8R ^9.76 51.08 0.151 OMk 
No. 168 M-1.87 M-5.13 

The data in Table 19 revealed tha t v a r i e t y ho, 168 when 

i r r i g a t e d a t 0.75 WUF produced sifpaif icantly core dry weight of 
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stem a t 60 days than the o ther th ree combinations. I t was 

followed by CSE-SB hybrid i r r i g a t e d a t 0.75 '^'- However, 

a t 0.50 WUE Ho. 168 produced s i g n i f i c a n t l y l e s s dry weight of 

stem than hybrid CSH-8R. t>ifiiilar t rend was a l so noticed in 

case of dry weight of leaves a t 60 days growth. 

The data on dry weight of stem a t 90 days growth revealed 

t h a t 1die stem weight of lh. 168 v a r i e t y with i r r i g a t i o n s a t 

0.75 WU* was s i gn i f i c an t l y more than other th ree combinations. 

I t was followed by stem dry weight of same v a r i e t y with i r r i g a ­

t ions a t 0.50 WOK I n case of both the v a r i e t i e s , i r r i g a t i o n s 

a t 0,75 wUF produced raore dry weight of stec. than i r r i g a t i o n s 

a t 0.50 UXF. 

The data on dry weight of leaves indicated t h a t v a r i e t y 

ho* 168 with i r r i g a t i o n s a t 0.75 WUL produced maximum and s i g n i ­

f i c an t l y more ary weight than o the r combinations. I t was fo l lo ­

wed by hybrid CSH-8H with i r r i g a t i o n s a t 0,75 tAJI. Variety 

Ko. 168 produced s i g n i f i c a n t l y moTe dry weight of leaves than 

hybrid Ci*H-8U a t both the l eve l s of i r r i g a t i o n app l i ca t ions . 

I he dry weight of reproductive par ts a t 90 days was 

maximim and s i g n i f i c a n t l y core of hybrid Cwli-0L, i r r i g a t e d 

a t C.75 wia than o the r combinations. At boLh the l eve l s of 

i r r i g a t i o n , hybrid C0E-8R showed maximum dry vc igh t of earbe&d 

than va r i e ty I»o. 168. 

At ha rves t , the dry weight of leaves was naxifflUEJ and 

s i g n i f i c a n t l y more of v a r i e t y lio. 168 v i t h i r r i g a t i o n s a t 

0,75 WUF than r e s t of the combinations. I t W&L followed by 
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the same v a r i e t y with l e s s e r frequency of i r r i g a t i o n . The 

dry weight of earhead a t harves t was maximum i n case of hybrid 

CtiH-ait with higher frequency of i r r i g a t i o n tnon r e s t of the 

combinations. The same hybrid with i r r i g a t i o n s a t 0.50 WUJ 

produced earhead weight which was s ign i f i can t ly more than 

v a r i e t y iio. 168 applied with I r r i g a t i o n at both the l e v e l s . 

In the l a t t e r two treattnents i r r i g a t i o n appl ica t ion of 0.75 ^^ 

helped in producing s i g n i f i c a n t l y ©ore dry weight of stem than 

due to i r r i g a t i o n at 0.50 wUT>. 

The data per ta in ing to the dry weight of leaves and 

reproductive p a r t a t 60 days and tha t of earhead weight a t 

harves t as influenced by v a r i e t i e s and mulches combinations 

are presented in Table 20. 

Tabic 20 t Mean dry mat ter (g) of d i f ferent p l an t par ts 
pe r iod i ca l l y affected by v a r i e t i e s x mulches. 

P lant Varle- Mulches + 
p a r t s t i e s Sugarcane Bitu-

t r a s h uen 
No -.-._£ C.U.at C.E..+ C.D.t 
Duich 5 ;j a t 5% 

60 days from sowing 
Leaves CSH-8R 32.16 30.76 30.65 0.199 0.600 0.I89 0.59* 

Ho. 168 32.82 30.36 30.15 

c t iv^ d U *" C S I U 8 R 7M 6 ' 6 1 6*63 °*1^6 °'h0Q c'1^6 °«396 
p a r t s No. 168 6.19 J+.6lf ^ .72 
At harvest 
Larhead CSE-8K 53.^3 ^9.07 ^Q.7h 0.269 0.331 0.201 0.587 

Ko. 168 1*5.38 »f 2.67 U-2.^5 

Note : * For the comparison of two v a r i e t i e s / i r r i g a t i o n l eve l s 
a t the same mulch t rea tments . 

+ Eor the comparison of two mulch treatments a t the 
same v a r i e t i e s / i r r i g a t i o n l e v e l s . 
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The data in Table 20 showed tha t hybrid CiiH-St produced 

s i g n i f i c a n t l y more dry weight of leaves a t 60 days than v a r i e t y 

No. 168 with the use of sugarcane t r a s h mulch. However, such 

difference i n two v a r i e t i e s was not observed in case of o ther 

two mulch t r ea tmen t s . In case of both the v a r i e t i e s , sugarcane 

t r a s h mulch was responsible i n producing oore dry weight of 

leaves than o the r two mulch t rea tments . The l a t t e r two mulch 

treatments were on par . 

As regards the dry weight of earhead, i t was s i g n i f i ­

can t ly more of hybrid CSH-8R than v a r i e t y llo. 16C i n a l l the 

three mulch t rea tments . In case of both the v a r i e t i e s , use of 

sugarcane t rash was useful in increas ing earhead dry weight 

than o ther two mulch treatments which were on par . 

The earhead weight a t harvest a l so s i g n i f i c a n t l y 

influenced by combined ef fec t of v a r i e t i e s and Liulch t r e a t ­

ments. In case of a l l mulch treatments hybrid O^H-Sf. produced 

s i g n i f i c a n t l y more earhead weight a t harvest than v a r i e t y 

Ho. 168. At ha rves t , sugarcane t rash mulch produced s i g n i f i ­

can t ly more dry weight of earhead than r e s t of the mulch 

t rea tments , in case of both the v a r i e t i e s under s tudy. Fur ther , 

the bitumen mulch produced s t a t i s t i c a l l y the sane earhead weight 

t o tha t of control i n both the v a r i e t i e s . Kaximum earhead 

weight was observed in case of hybrid Cc>H-.8U grovn with 

sugarcane t r a sh mulch. 

2he mean dry weight of sttK and earhead a t 60 days 

growth and earhead weight a t 90 days growth and at harvest 
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was influenced s i g n i f i c a n t l y by i r r i g a t i o n s and mulches com­

b i n a t i o n s , the data of which are presented In Table 2 1 . 

l ab ie 21 : Mean dry weight ( s ) of stem and earhead a t 60 days 
and tha t of earhead a t 90 days as influenced by 
i r r i g a t i o n s x mulches. 

P l an t Varle- Mulches *_ •»  
p a r t t i e s / bugar- Bitu- K0 s i j . ^ .L.a t & + C D , a t 

I r r i g a - cane men mulch 5 / 5 % 
t ions t r a s h _ _ 

60 days froc sowing 

i.tem 0.50UU1' 27.51 2M-.05 2^.23 0.233 0.695 0.2Vf 0.71»f 

0.7^'UF 32.06 27.^8 28.5^ 

i.epro- 0.50UtID 6.30 5.39 5 . ^ 0.i;,6 0/:-00 0.136 0.396 
ductive 
p a r t s 0 . 7 5 W 7.37 5.86 5.90 

90 days froEi sowing 

xtepro- 0.50UI/T 37.^7 3^.86 35.22 0.201 n.627 0.198 0.5*79 
ductive 
p a r t s o.75fcu* 59.Mf 37.73 37.69 
At harves t 
. arhead 0.50wUI< M-3.73 ^ . 9 5 l^-.77 0.2C9 3.831 0.201 0.?87 

0.7 $1/01 51.05 >+6.86 1+6.^9 

Kote ; * l o r the comparison of two v a r i e t i e s / i r r i g a t i o n l e v e l s 
a t the same mulch t rea tments . 

+ i«or the comparison of t^o mulch treatments a t the 
same v a r i e t i e s / i r r i g a t i o n l e v e l s . 

xhe data i n Table 21 revealed that i r r i g a t i o n s a t 0.75 

toll* produced s i g n i f i c a n t l y more dry weight of stem and earhead 

a t 60 days growth than i r r i g a t i o n s a t 0.50 v.'Ji with a l l the 

three mulch t rea tments . Use of sugarcane t r a sh mulch produced 

s i g n i f i c a n t l y more dry weight of stem and earhead a t 60 days 
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growth than o ther two mulch treatments at both the l eve l s of 

i r r i g a t i o n s . The l a t t e r two mulch treatments were on par . 

The s i m i l a r t rend was noticed i n respect of dry weight of 

earhead a t 90 days and a t ha rves t . 

3* Growth functions : 

3 .1 Plant height : 

3 .1 .1 Absolute Growth Rate of p lan t height . 

i^ata on mean per iodica l AGK of plant height (CEO per 

day as influenced by d i f fe ren t treatments are civcn in Table 22. 

Table 22 : llean AGB of p lant height (cm) per day during various 
Crowth periods as affected by various t rea tments . 

Treatments ways f ree cowing 
31 to 60 61 t o 90 

V a r i e t i e s : 

C'JH~8R 1.08 1.38 

iio. 168 1.35 1.08 

I r r i g a t i o n s 5 

o.b'O wltt 1.^9 1.19 

0 .75 WUF 1.7^ 1.29 

Mulches : 

Sugarcane t r a s h 1.81 1.2k 

Bitumen 1.51 1.31 

Mo mulch 1.53 1.22 

General mean 1.62 1.23 
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The data In Table 22 showed tha t mean AGi>6f p lan t height 

pe r day between 31-60 and 61-90 days growth periods was 1.62 cm 

and 1.23 cm respec t ive ly which ind ica ted tha t AGR of p lan t 

height was maximum during 30-60 days per iod. 

Var ie t ies : 

Mean AGE of p lan t height was core in cane of hybrid 

C6H-8R than v a r i e t y Ko. 168 during both the periods under s tudy. 

I r r i g a t i o n s : 

The i r r i g a t i o n s applied a t 0.75 uUF increased the mean 

A£21 of plant height during both the periods under study than 

i r r i g a t i o n s applied a t 0.50 UVF. 

Mulches 

The AGE of p lan t height i n cm per do.;/ \*ac maximum due 

t o sugarcane t r a s h mulch amongst d i f fe ren t mulch treatments 

during the period 31 to 60 days growth. However i n l a t t e r 

per iod from 61 to 90 days, i t was s l i g h t l y more due to bitumen 

mulch than other two mulch t rea tments . purine the1 31 to 60 

days per iod , bitumen and no wulch treatments did not show 

marked difference i n AC21. s imi la r was the case in l a t t e r 

per iod of 61 to 90 days in case of sugarcane t r a sh and no 

mulch t reatments . 

3 .1 .2 Relative Growth Rate i n p lant height (11GK) : 

The data on HGU of p lant height as Influenced due to 

d i f fe ren t treatments during two d i f fe ren t periods of obser­

vat ions are presented i n Table 23. 
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Table 23 : 2*lean RGR of plant height (cm) per day during 
various growth periods as affected by various 
t rea tments . 

Treatments ys from c owing 
31 to 60 35Tto 90 

Variet ies : 

jali-ait O.OMf O.CQ-lf 

KG• 168 0.OV6 0.016 

I r r i g a t i o n s : 

0.1;0 !.U1.' o.o*+3 '".015 

0.75 s -^ 0.0M-7 0.015 

Lurches j 

sugarcane tra3h 0.0U-8 0.01*+ 

Bitumen O.OMf -).016 

No mulch O.oMf 0.015 

General oean O.tff? 0.015 

The data in Table 23 revealed t h a t the mean KGK of 

p lant height of jowar during 31 to 60 days and 61 to 90 days 

growth periods was 0.0^5 and 0.015 cm per day respectively. 

Var ie t ies : 

Variety lio. 168 showed comparatively more LGK in cm per 

day than hybrid CSH-8R during both the periods of growth under 

s tudy. 

I r r i ga t ions : 

I r r iga t ions applied a t 0.75 M& enhanced U(k. i n cm per 
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day during 31 t o 60 days growth period than i r r i g a t i o n s a t 

0.5o V«UF» However, there was no difference i n iiGU due to both 

treatments during the l a t t e r period of growth. 

Mulches J 

sugarcane t r a sh mulch influenced favourably the RGR of 

p l an t height than o ther two mulch treatments during the period 

of 31 to 60 days growth. However, such difference in BOB on 

he ight was not not iced during the l a t t e r period of 61 to 90 days 

grovth. 

3.2 Dry matter : 

3 .2 .1 Absolute Growth Rate of dry matter (AGT) : 

The data pe r ta in ing t o the AG. of dry matter (g) per day 

pe r p lan t as influenced during two di f ferent periods of obser­

va t ion by d i f fe ren t treatments are presented in Table 2k. 

Tabl* 2k : Lean A(2i of dry matter (g) per day per p lan t during 
various growth periods as affected by various 
t rea tments . 

Treatments I Z Z Z ^ S ^ H ^ M 

yarietjfcj : 
„'oH-8H 
Ho. 168 

I r r i g a t i o n s : 
0.50 ,.-j& 

0.75 V'OF 
Mulches : 

Sugarcane t r a s h 
Bitumen 
Ho mulch 

General mean 

31 t o 60 61 t o 90 

1.89 1.20 
1.8k 1.12 

1.76 1.13 
1.98 1.16 

r.ok 1.13 
1.80 1.15 
1.81 1.13 
1.88 1.1k 
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The data in Table 2^ showed t h a t the cean AGIi of dry 

mat ter per day pe r p l an t during two periods under study was 

1.88 and 1.1*+ g respec t ive ly . 

Var ie t ies : 

The AGh of dry matter was more of hybrid C0H-8R than 

v a r i e t y Ko. 168 during both the periods under etudy. 

I r r i g a t i o n s . 

I r r i g a t i o n appl icat ion at 0.75 ^dE proved benef ic ia l 

i n increasing the A OR of dry matter during both the periods 

under study than i r r iga t ions a t 0.50 &UF. 

Mulches : 

Lugarcane t rash mulch favourably influenced the AGE 

of dry matter during the growth period of 31 to 60 days, than 

o the r two Bulch t rea tments . However, i t wat more o r l e s s same 

i n a l l the mulch t rea tments , during 61 to 90 days growth 

per iod . 

3 .2 .2 Relative Growth Rate (EGu) : 

The data on RGB of dry matter per day per p lan t as 

affected by various treatments during two periods under study 

are presented i n Table 25. 

The average RGR of dry matter per day per p lant was 

0.070 and 0 .01^ g during the periods of 31 to 60 and 61 t o 

90 days, growth respec t ive ly . 
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i'able 25 : Mean IiGli of dry matter (g) per day per p lant during 
various growth periods as affected by various t r e a t ­
ments . 

Ireatisents l&ys froa 
31 to 60 

sowing 
61 to 90 

Var ie t ies : 

sowing 
61 to 90 

CSII-8R 0.069 0.015 

ho. 168 0.071 O.Ollf 

I r r i ga t ions : 

0.50 \-ut 0.068 0.015 

0.75 >.m 0.07^ o.caJf 

hulches ; 

Sugarcane t r a sh 0.072 0.013 

Bitumen 0.069 0.015 

No mulch 0.068 0.01^ 

General mean 0.070 0.01k 

Varie t ies : 

1'iGU of dry matter per day per p lan t wai- rcore of 

v a r i e t y llo. 168 during 31 to 60 days growth period than 

hybrid Csh-QEl. However, during l a t t e r period of growth o f 

61 to 90 days, i t was higher in case of hybrid GJH-&. than 

v a r i e t y Ho. 168. 

I r r i ga t i ons 

RGL of dry matter per day per p lan t wao Bore due to 

i r r i g a t i o n s a t 0.75 WTdl during 31 to 60 days Growth period 

than i r r i g a t i o n s a t 0.50 fcTJI. However, during l a t t e r period 
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of 61 t o 90 days growth, i t was s l i g h t l y more in case of 

i r r i g a t i o n s a t 0.50 Witt. 

Mulches : 

ougarcane t r a s h mulch increased RGH of dry matter per 

day per plans during 31 to 60 days growth period than other 

two mulch t rea tments . However, during l a t t e r period of growth 

of 61 to 90 days, i t was more o r lees aame i n case of a l l the 

mulch t reatments . 

3 .3 .3 Net a s s imi la t ion Bate ( fevlt ; : 
r 

Data regarding the MR of dry matter (c/dm") per day 

per p lan t as influenced by various treatments during two 

periods under s tudy are presented In Table 26. 

Table 26 : lleen LAH of dry n a t t e r (g/dm ; per day per p lant 
as affected ciuring the periods by various t r e a t ­
ments . 

Treatments o&ys froc sowing 
31 to 60 61 t o 90 

Varie t ies : 

CSB-61-i 
Ko• 168 

I r r i g a t i o n s : 
0.50 \M 
0 . 7 5 ' -U*' 

iCulches 1 
sugarcane t r a s h 
Bitumen 
Wo mulch 

General mean 

0.0971 0.0363 

0.0999 0.0331 

0 . 0 9 ^ 0.036J+ 
o. icMf 0.0360 

0.1057 0.03^7 

0.0963 0.0370 
0.0969 0.0365 

0.0991 0.0363 
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The data in Table 26 ind ica ted that the average MB. of 

dry matter per day per p lan t was 0.0991 and O.O363 during the 

per iod of 31 to 60 and 61 to 90 days growth respec t ive ly . 

Var ie t ies : 

NAR of dry matter per day per p lan t was s l i g h t l y more in 

case of v a r i e t y No. 168 than hybrid OSH-8R during both the 

periods under s tudy. 

I r r i g a t i o n s : 

NAR of dry mat ter pe r day per p lan t was no re due to i r r i ­

gations applied a t 0.75 Wlffi during 31 to 60 days growth period 

than i r r i g a t i o n s a t 0.50 WUF. However, during the l a t t e r period 

of 61 to 90 days growth, i t was equal t o both thr i r r i g a t i o n 

l e v e l s . 

Mulches : 

-ugarcane t r a s h mulch was responsible i n increas ing the 

NAR of dry matter per day per p lan t during 31 to 60 days growth 

period than o ther two mulch t rea tments . However, during 

l a t t e r period of growth of 61 t o 90 days, i t was s l i g h t l y l e s s 

in sugarcane t r a s h mulch. There was p r a c t i c a l l y no difference 

in NAR of dry matter between bitumen and no mulch treatment 

during both the growth per iods . 

k-. Post harves t s tudies : 

*• • ! : arhead measurement s tudies : 

Data pe r t a in ing t o mean length and g i r th of earhead and 

l eng th and diameter of peduncle a t harvest a n presented in 

Table 27. 
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Table 27 : Mean length (cm) and g i r th (en,N of ca r te ad tJid 
l€ngth and diameter (cm) of peduncle a t harves t . 

Treatments 

V a r i e t i e s : 

jsE-a. : 20.62 

Ko. 168 1C.12 
I t e s t - !£,'. 

' • - . JL ".059 
c. '.J, a t 5 t ' 0.188 

I r r i g a t i o n s ; 

^ t o.JO v.; >i 17.86 

At 0 .75 liUt 18 .68 

I t e s t ^ i g . 
w.L.. J; 0.059 
C.D. a t 5 > 0.188 

Mulches ; 

>. ugarcane t r a s h IS .06 

Bitumen 13 .11 

l«o au l ch 17.95 
i- t o u t uXg. 

• .0*4-2 
c.iy. a t 5 / j 0.122 

I n t e r a c t i o n s * 

V x I X' t e s t I<iS 

V x M T t r s t 

I x M T 

* 
t e s t l\u 

V X I X II J t e s t ~ i g . 

General mean 18 .38 

Length of Girth of length of Diameter 
earhead earhead peduncle of 

cm CD * cm peduncle 
cm 

0.90 

1.01 

- i g . 
0.006 
0.020 

0.93 
0.98 

Kig. 
0.006 
0.020 

0.99 
0.95 
0.93 
Gig. 

0.006 
0.017 

U S 

W.'J 

KS 

0.96 

15.99 29 .65 

15 .03 2.-. 33 

• i g . i g . 

0 .029 %2Ck 
0.09** 0.651 

15 .20 2 ; . 7 3 
15.82 28 .20 

- if;. i g . 
0.029 0.2^4-

O.OoAf 0 .651 

15.86 ?\ .98 

15 .32 26.08 

15 .36 "6 .02 
« i g . - i t , . 

O.Q37 -).irc 
0.107 0.513 

- i g . 1;.. 
\\z 1 r* 

w II.-

u^ L 

l > . 5 2 2, . 00 

Mi., a Non-signif icant . ig . = wir-nificant. 



k-. 1.1 Length of earhead : 

The data in Table 27 showed tha t the ue?n length of 

earhead was 18.38 cm. 

Var ie t ies ; 

The- length c f earhead of hybrid CUII-on vac s i s n i f i -

can t ly mors than va r i e ty : .- . I C G . 

I r r i g a t i o n s : 

I r r i g a t i o n s applied a t 0.75 LUI produced s i g n i f i c a n t l y 

more length of earhead than due t o i r r i g a t i o n s api:lied a t 

0.50 LIE. 

Mulches ; 

Three rmlch treatments showed s i g n i f i c a n t l y d i f fe ren t 

influence on mean earhead leng th . Use of sugarcane t r a sh mulch 

helped in s i g n i f i c a n t l y increas ing the earhead length than 

bitumen and no mulch t rea tments . Bitutaen a l so produced s i g n i ­

f i c a n t l y more earhead length than no mulch t reatment . 

In te rac t ions : 

The i n t e r a c t i o n effects between v a r i e t i e s and mulch 

treatments and between v a r i e t i e s , i r r i g a t i o n s and mulch t r e a t ­

ments 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 . The data of which are 

presented in Table 28 and 29, respec t ive ly . 

i a t a i n Table 28 revealed tha t the length of earhead of 

hybrid CSE-8U was s i g n i f i c a n t l y core than v a r i e t y Ho. 168 i n 

a l l the mulch t rea tments . I n both the v a r i e t i e s under s tudy, 

sugarcane t r a sh mulch was responsible i n producing maximum 
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l a b l e 28 : Jfean length (cm) of earhead as affected by 
v a r i e t i e s x mulches. 

Treatments ugarcane t r a s h Bitumen 15 o mulch 
cm en cm 

C.J&-8E 21 .71 20.22 19 .95 

Ho. 168 16.M-1 16.00 15.96 

w,x . l o r the. comparison o f two v a r i e t i e s a t iii> 
same mulch t r e a t m e n t s . 0.108 

>•< » X J • • • • » . • 0.330 

L.L, f o r the comparison o f two mulch t r ea tmen t s 
a t the some v a r i e t i e s . 0 .085 

« . w. •»• . . . 0 .2^8 

Table 29 * hean length (cm) of earhead as affected by v a r i e ­
t i e s x i r r i g a t i o n s x mulches. 

Treatments QSJI-8R Ho. 163 
0 .50 \;Vl 0 .75 V.'UF o.:,o uur 0.75 WOT 

ugarcane t r a s h 21.25 22.17 1 6 . 2 0 16 .62 

B i t u t e n 20.00 20.h^ 15 .62 16 .33 

l*o mulch 19.70 20 .20 1>.65 16.27 

C.I . f o r the comparison of ti:o v a r i e t i e s a t t ! r 

same mulch t r e a t m e n t s . . *. 0*108 

*•». i ) . . • < • . . . 0.330 

-.1 . for the comparison of two mulch treatments 

f t the ua&e var iec ios / i r r i g a t i o n 

l e v e l s . . . . 0.085 

O.B. . . . . . . . . . 0.2*+8 
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and s i g n i f i c a n t l y more earbead length than bitumen mulch and 

no mulch treatments which were on par . 

The mean earhead l eng th , in a l l mulch t rea tments , was 

maximum and s i g n i f i c a n t l y more of hybrid CUIL-8R i r r i g a t e d 

with 0.75 T<^' ( Table 29 ) . Xhe sa&e was followed by same 

hybrid with 0.50 l.UI. In case of v a r i e t y >o. 163, a l s o , under 

d i f f e ren t mulch t rea tments , appl ica t ion of i r r i ga t i ons a t 0.75 

win was responsible in producing s i g n i f i c a n t l y wore earhead 

length than i r r i g a t i o n a t 0.50 VJ5 . i ugarcanc t r a sh mulch 

s i g n i f i c a n t l y increased the earhead length in a l l the combi­

nat ions of v a r i e t i e s and i r r i g a t i o n s than o the r two mulch 

treatments which were on par and almost a l l combinations 

except the combination of C&5H-8K and i r r i g a t i o n s a t 0.>0 VIUF, 

wherein bitumen increased earhead length than con t ro l . Hybrid 

OiII-8K I r r i g a t e d with 0.75 V,U1' an<l with sugarcane t r a sh mulch 

produced majdLmum and s i g n i f i c a n t l y more earhead length than 

a l l the r e s t of the combinations. 

^•1-2 Girth of earhead : 

Data i n Table 27 showed t h a t there was 15.52 cm mean 

g i r t h of earhead. 

Var ie t ies : 

Cir th of earhead of hybrid Jtai-Sr.. wac Ligni f lcan t ly more 

than tha t of v a r i e t y Ho. 168. 

I r r i g a t i o n s a t 0.75 '-'^l increased the g i r t h of earhead 
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s i g n i f i c a n t l y than due to i r r i g a t i o n s a t 0,50 wur. 

KuJ-ches ; 

sugarcane t r a sh mulch caused increase in g i r t h of earhead 

s i g n i f i c a n t l y than o ther two mulch treatments which were on pa r . 

In te rac t ions ; 

Girth of earhead was influenced s i g n i f i c a n t l y due to 

v a r i e t i e s and i r r i g a t i o n treatments combinationL. The data 

of the same are presented in Table 30. 

Table 30 : Mean g i r t h (cm) of earhead as affected by 
v a r i e t i e s x i r r i g a t i o n s . 

Treatments 0.50 ivUF 0.75 ^UF 

OSH-SR 15.83 16.16 

No. 168 llf.58 1 5 . U8 

J . i i . + 0.029 

C D . 0.09*f 

The data in Table 30 ind ica ted tha t the g i r t h of ea r -

head was maximum and s i g n i f i c a n t l y higher due t o hybrid CSH-8R 

when applied with i r r i g a t i o n s a t 0,75 W& than r e s t of the 

combinations. I t was followed by the same hybrid with l ess 

frequency of i r r i g a t i o n s . I n v a r i e t y Ho. 168 a lso s imi la r 

t rend was not iced. 

i+. 1.3 Length „Q_f_peduncle ; 

The mean length of peduncle was 27.00 cm as revealed 

from the data in Table 27. 
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Var ie t ies : 

The length of peduncle of hybrid Oili-an. was s igni fy , 

c an t ly more than peduncle length of v a r i e t y Lo. 168. 

I r r iga t ions *, 

More frequent i r r i g a t i o n s applied with 0.75 ' ^ increased 

the mean peduncle length than l e s s number of i r r i g a t i o n s a t 

0.50 WUF. 

Mulches ; 

cugarcane t r a s h mulch was responsible in increasing the 

average peduncle length than o the r two mulch treatments which 

were on par . 

In t e rac t ions : 

The i n t e r ac t i on effects of the combination of v a r i e t i e s 

and mulch treatments were found s t a t i s t i c a l l y s i g n i f i c a n t . The 

data of the same are given i n Table 31 . 

Table 31 t Mean length (ec) of peduncle as affected by 
v a r i e t i e s x mulches. 

Treatments Otgarcane-trash Bitumen No mulch 

CCE-8H 31.12 29.75 28.10 

Do. 168 21+.85 2>f.21 23.95 

s . L . for the comparison of two v a r i e t i e s a t the same 

mulch t rea tments . . . . 0A07 

G . J j , . . . * . * . . . 1 •CTTC. 

t .1 . for the comparison of two mulch treatments 
a t the same v a r i e t i e s . . . . 0.352 

v/.D» . . . . . . . . . 1.02o 
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The data in Table 31 evidenced tha t An a l l the mulch 

t r ea tments , hybrid &JE-8R produced more peduncle length than 

v a r i e t y % . 168. In both the v a r i e t i e s under s tudy, sugarcane 

t r a s h mulch caused s ign i f i can t increase in oean peduncle length 

than o the r two mulch treatments which were on par in v a r i e t y 

Wo. 168 while in hybrid CSH-8E bitumen produced s i g n i f i c a n t l y 

mors peduncle length than c o n t r o l . 

h.l.k .Ujameter of peduncle ; 

On an average, O.96 em diameter of peduncle was observed. 

Var ie t ies : 

The data in Table 27 revealed tha t the isean diameter of 

peduncle was s i g n i f i c a n t l y more i n case of v a r i e t y Ho, 168 than 

t h a t of hybrid C3H-8R, 

I r r i g a t i o n s : 

I r r i g a t i o n s applied a t 0.75 i ; ^ increased s i g n i f i c a n t l y 

the diameter of peduncle than i r r i g a t i o n s due t o C.̂ O WUF. 

Mulches ; 

f ugarcane t r a sh mulch caused s ign i f i can t increase of 

peduncle diameter than o ther two iLUlch t rea tments . Peduncle 

diameter was increased s i g n i f i c a n t l y by bitumen mulch than 

no mulch. 

In te rac t ions ; 

None of the i n t e r a c t i o n effects on peduncle diameter 

was observed. 
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**• 2 Karhead weight s tudies ; 

j a t a regarding mean weight of earhead, we Ight of grains 

per earhead, weight of ohoosa per earhead, number of grains per 

earhead and thousand grain weight as influenced by di f ferent 

treatments a t harves t are presented in Table 32. 

**-*2.1 Weight of earhead : 

The data presented in Table 32 revealed tha t the mean 

weight of earhead was 1*6,96 g. 

Varie t ies : 

weight o f earhead of hybrid CSH-8R was s i g n i f i c a n t l y 

more than t h a t of v a r i e t y No. 168. 

I r r i g a t i o n s : 

Weight of earhead due to the i r r i g a t i o n s a t 0.75 WUF 

was s i g n i f i c a n t l y more than due to i r r i g a t i o n s a t 0.50 WUF, 

Kulches : 

Sugarcane t r a s h mulch increased s i g n i f i c a n t l y the 

earhead weight than other two mulch t rea tments , which were on 

p a r . 

In te rac t ions : 

The mean weight of earhead was s i g n i f i c a n t l y influenced 

by the d i f fe ren t combinations of v a r i e t i e s and i r r i g a t i o n s , 

v a r i e t i e s and mulch treatments and i r r i g a t i o n and mulch t r e a t ­

ments. The data of the same arc presented i n Table 33. 
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Table yc Mean weight of ©arhead, weight of grains per earhead 

weight of bhoosa pe r earhead, number of grains per 
earhead and thousand grain weight (e) as affected by 
var ious t rea tments . 

Treatments t . e i gh t o f 
ea rhead 

( g ) 

•.eight of 
g ra ins / 
earhead 

(C) 

h e i g h t o i 
bhoosa/ 
ea rhead 

(E) 

• liuiaber of 
g ra ins / 
earhead 

Thousand 
grains 
weight 

(g) 

V a r i e t i e s : 

h e i g h t o i 
bhoosa/ 
ea rhead 

(E) 

• liuiaber of 
g ra ins / 
earhead 

^i.F-sn 50.52 >+2.76 7.67 1^3 .99 32.15 
No. 168 i*3.50 3N-.8O 8.85 1536.78 2M-.U-2 
I t e s t - i g . U ig . - i g . - i g . S i g . 
U ( l a ( + 0.151 0.082 0.152 3.0*3 0.022 
CD. a t 5 o.kek 0.263 0.M-85 11.6>0 0.071 

I r r i ga t i ons : 
;.t o.^'o i;ui' 1+5.81 37.99 7.98 1^-86.12 28.68 
At 0 .75 WJi ifS.10 39.58 8.5^ 1500.66 28.89 
i test - i £ . ^ i g . S ig . - i g . ^ i g . 
.̂  « i i» j£ 0.151 0.082 0.152 3.0*3 0.022 

v.i^. a t 5 /- oMk 0.263 0.585 11.650 0.07X 

£&&£&£§. ! 

ugarcane 
t r a sh 

M).1*) i+0.86 8.58 1511.18 28.86 

Bitumen ^•5.87 37.86 8.09 lh&*. 25 28.00 

Ko mulch if 5.60 37.63 8.12 1^75.75 27.99 
1 t e s t S i g . '-'if* • i - ig . w i r . o i g . 

0 .101 0 .101 0.133 3J+97 0.026 

0.2$+ 0.388 10.20+ 0.075 

In te rac t ions : 
Vxl F t e s t " i g . '» i g . > r 

1 * *- » . t d i g . 

VaM I- t e s t ^ i g . - i g . Li\5 
- T ' i - ig . 

Ixft I t e s t • i c . - i g . l i t - / 1.- Gig. 

Vxlsid I t e s t Ky KJ m; T 1 i < KS 

General nBan 1+6.96 38.79 8.26 iVQO.^O 28.29 

HO = Non-slgnif leant . 3ig. ss o i - n i f l e a n t . 
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-i(akle 33 '* Mean weight (g) of earhead as affected by various 
i n t e r a c t i o n s . 

(&) Varie t ies % I r r iga t ions : 

" " v a r i e t i e s ' - ~ I r r i f i a t l q n , $&$$&%&=- T T c T ~ a t T 
va r i e t i e s ^ ) . 5 0 \i\Jt 0.75T F f ^ * *- * # a L ? 

L&K-SL ^9.76 51.08 0.151 0.1+8M-

No. 163 ifl.87 ^5.13 

(b) Variet ies s Lulches 

Var ie t ies Kulches 
sugarcane Bitumen llo £T • u .w.at CL + C.D.at 

_ trash -uI?iL "" . -1J T.-_5. JL-
CSt^8E 53.H-3 ^ . 0 7 ^.7h 0.269 0.331 0.201 0.587 

ho. 168 if 5.38 If 2.67 *f2.U-5 

(C) SiE&ggLfciflBS-S,lAcfoes. : 

I r r i g a t i o n s Lulches 
-Ugarcane Bitumen N© tl + O.^.at CI + C.D.at 

t r a s h t/alcfc 5 /•' "" 5 ^ 

O.b'O WJjJ ^8.73 ^ - 9 5 Mf.77 0.269 0.831 0.201 0.58? 

0.75 «at 51.0? U6.80 i+6.if9 

Kote : * For the cotaparison of two v a r i e t i e s / i r r i g a t i o n 
treatments a t the same mulch t rea tment . 

+ l o r the comparison of tv,ro oulch treatments at 
the sacae v a r i e t y / i r r i g a t i o n t reatment . 

file:///i/Jt
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The data in Table 33(a) revealed that hybrid CSH-8R 

with i r r i g a t i o n s a t 0.75 kU* produced s i g n i f i c a n t l y more 

earhead weight than r e s t of the coabinationc. 'Ails was followed 

by the same v a r i e t y with i r r i g a t i o n s a t 0.50 \ Hi , Cimilar t rend 

was observed in case of the v a r i e t y r.o. 163. 

xhe data on combined e f fec t of v a r i e t i e s and d i f fe ren t 

nulchBo in Table 33(b ' indicated t h a t hybrid ,.^;.-3L produced 

s i g n i f i c a n t l y more earhead weight than va r i e ty Ho. 168 in a l l 

mulch t reatments , r.ugarconc t r a sh ©ulch increased the mean 

earhead wcirht of both the v a r i e t i e s than o ther two mulch 

t r ea tmen t s , which were on pa r . Application of sugarcane t r a s h 

mulch in hybrid CSH-0L produced maximum and a i g n l f i c a n t l y more 

earhead weight than r e s t of the combinations. 

Data i n Table 33(c) ind ica ted tha t with a l l mulch t r e a t -

merits, i r i l g a t i o n s a t 0.75 Witt' proved benef ic ia l in increasing 

the earhead weight than i r r i g a t i o n s a t 0.5(3 <,"J1 . Sugarcane 

t r a s h mulch Increased the earhead weight s i ( ^ni f icant ly than 

o the r two mulch t rea tments , which were on par a t both the 

l eve l s of i r r i g a t i o n . The combination of sugarcane t r a s h mulch 

and i r r i g a t i o n s a t 0.75 i«uY produced maximum and s i g n i f i c a n t l y 

more earhead weight than r e s t of the combinations. 

The i n t e r a c t i o n s ef fec ts between a l l the th ree factors 

under study were not s t a t i s t i c a l l y s i g n i f i c a n t . 

**• • 2.2 height of grains per earhead : 

The ciean weight of grains per earhead wai* 38.79 g as i s 

not iced from the data in Table 32. 
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Var ie t ies : 

Hybrid CSE-Sh produced s i g n i f i c a n t l y more weight of 

earhead grains than v a r i e t y No. 168. 

I r r i ga t i ons : 

More frequent i r r i ga t i ons a t 0.75 ^ ' proved helpful 

as i t increased s i g n i f i c a n t l y the weight of earhead grains 

than l e s s frequent i r r i ga t ions a t G.50 WUi. 

Mulches : 

sugarcane t r a s h mulch helped in increasing s i g n i f i ­

can t ly the weight of grains per earhead than o the r two aulch 

t rea tments , which were on par . 

In te rac t ions : 

The s i g n i f i c a n t in te rac t ions effects were noticed due 

to the combinations of v a r i e t i e s and i r r i g a t i o n s , v a r i e t i e s 

and mulches and i r r i g a t i o n s and mulches. The data regarding 

the same are presented i n Table 3*f. 

The data in Table 3l+(a} showed tha t hybrid CSH-8R when 

I r r i g a t e d a t 0.75 v* u* produced s i g n i f i c a n t l y more weight of 

grains pe r earhead than r e s t of the combinations. I t was 

followed by the same hybrid with i r r i g a t i o n s a t 0.50 biff. 

Similar t rend was a l so noticed i n v a r i e t y Ho. 168. All the 

four combinations d i f fe r rcd s i g n i f i c a n t l y from each other in 

t h e i r ef fects on mean weight of grains per earhead. 

Data in Table $+ (o) evidenced tha t in a l l the three 

mulch t rea tments , hybrid CSB-8R produced s i g n i f i c a n t l y more 
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Table 31* : Lean vt ' l«bt (c< of grains per ccrbcuci cc affected by 
various i n t e r a c t i o n s . 

(a-) Variet ies x I r r i g a t i o n s . 

Var ie t ies ^ J r r i n a t i o n c _ ..: . + CD. a t 
~~ 6\ 50 \:wf~ o . 75 V,ig. " 5 ;/i 

Coii-aR U-r:. 27 V3.26 c o s ? 0.263 

lie. 3 63 31.71 3^.90 

(b) Variet ies x Mulches 

v ,, + . _ Mulches * _ _ .„_.+___ „.„_ 
var i t txe^ „-ugarcane Lituden ;;0 - ^ i -.- . a t - + C C a t 

t r a s h mulch 5 ,: 5 # 

Ci>!r-SR **•:>. 3 0 ^1.56 I f lAl 0.^02 0.606 0.219 0.639 

Ho. 168 .36. h2 3^ .1^ 33.86 

^c> I r r i g a t i o n s x_l-jJlcjb§£ 

I r r i sat ions I. ulchoc 
ugarcane Litmaen Lo ->'* j . j . . a t -1- ,+ CD,a t 
t r a s h Lidch 5 .'• 5 £ 

0.50 iiuT 19.62 3? .20 37.06 C."C7 0.606 0.219 0.639 

0.75 U'ltt hp.10 3 8 . ^ 3 8 . a 

Uote : * l o r tLe comparison of tuo vari<"-tif s / i i r r iga t ion 
treatments at the saiae Liulch t r c u ' a x n t . 

+ l o r the comparison of tuo mulch treatments a t 
the rr.iae v a r i e t y / i r r i g a t i o n tror.tr..../;. 

http://tror.tr
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weight of grains per earhead than v a r i e t y Ho. 168. In case of 

both the v a r i e t i e s , sugarcane t r a sh increased s i g n i f i c a n t l y 

the weight of grains per earhead than other two mulch t r e a t ­

ments. The l a t t e r two showed s t a t i s t i c a l l y same e f f e c t s . A 

combination of hybrid CSH-8R with sugarcane t r a s h mulch showed 

maximum and s i g n i f i c a n t l y more mean weight of grains per ea r -

head than r e s t of the combinations. 

Data i n Table 3^(0) showed that i r r i g a t i o n s a t 0.75 WUT 

increased the mean weight of grains per earhead s i g n i f i c a n t l y 

than i r r i g a t i o n s a t 0.50 '.«UJ in a l l the mulch t rea tments , 

uugarcane t r a sh mulch increased the grain weight p e r earhead 

than o the r two mulch t r ea t een t s in both i r r i c a t i o n l e v e l s . The 

l a t t e r two mulch treatments were on par . The combination of 

sugarcane t r a s h and i r r i g a t i o n a t 0.75 W1F produeec taaximnn 

weight of grains per earhead. 

b.2.3 Weight o f bhoosa per earhead : 

The data presented i n Table 32 showed tha t during summer 

the mean weight of bhoosa per earhead was 8.26 g. 

Var ie t i e s . 

Hybrid C^K-Sh showed s i g n i f i c a n t l y mom weight of bh-posa 

p e r earhead than v a r i e t y lio. 168. 

I r r i g a t i o n : 

I r r i g a t i o n s a t 0.75 l-UE increased s i g n i f i c a n t l y the 

weight of bhoosa per earhead than thfc i r r i g a t i o n s a t 0.50 WUF. 
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Mulches i 

Gugarcane t r a sh mulch increased s ign i f i can t ly the mean 

weight of bhoosa per earhead than o the r two culch trcatauents, 

which were on pa r . 

In t e rac t ions : 

None of the in te rac t ions e f f ec t was s t a t i s t i c a l l y 

s i g n i f i c a n t . 

*+«2.U- dumber of grains per earhead : 

The average number of grains per earhead observed was 

li+90.^0 (Table 32). 

Var ie t ies : 

The number of grains pe r earhead was s i g n i f i c a n t l y more 

of v a r i e t y N0. 168 than hybrid OiH-8R. 

I r r i g a t i o n s : 

More frecment i r r i g a t i o n s CO.75 WUF) influenced s i g n i ­

f i can t ly the number of grains pe r earhead than l e s s frequent 

i r r i ga t i ons (0.50 v» UF:. 

Mulches. : 

Sugarcane t rash was responsible fQr increas ing the 

number of grains per earhead s i g n i f i c a n t l y over the o ther two 

mulch t rea tments , which resu l ted in producing s t a t i s t i c a l l y 

equal number of g ra ins . 

I n t e r ac t i ons : 

None of the in te rac t ions was found s t a t i s t i c a l l y s i g n i ­

f icant . 
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^•2»5 thousand grain weight : 

xhe mean thousand grain weight observed was 28.29 g 

(Table 32). 

Var ie t ies : 

The thousand grain weight of hybrid CDII-8II was s i gn i ­

f i c a n t l y more than v a r i e t y Mo. 168. 

I r r i g a t i o n s : 

The thousand grain weight was s ign i f ic ra i t ly sore due to 

more frequent i r r i g a t i o n s at 0.75 «-uT than the i r r i g a t i o n s a t 

o.ro uur\ 

Mulches : 

Use of sugarcane t r a sh as milch was responsible for 

inc reas ing thousand grain weight s i g n i f i c a n t l y over rctiaining 

two mulch t r ea tmen t s , which were s t a t i s t i c a l l y on par . 

In t e rac t ions : 

The i n t e r a c t i o n s ef fec ts clue to combinations of v a r i e t i e s 

and i r r i g a t i o n s , v a r i e t i e s and mulches and i r r i g a t i o n s and mul­

ches were found s i g n i f i c a n t . The data pe r t a in ing to which are 

presented in Table 35. 

The data in Table 35(a) revealed that hybi id CSE-8E 

when i r r i ga t ed a t 0.75 WUV produced s i gn i f i c an t l y maximum 

thousand grain weight than r e s t of the combinations. I t was 

followed by the same hybrid with i r r i g a t i o n s a t 0.50 \m. 

Similar t rend was a lso observed in v a r i e t y l.o. 168. ^11 the 

combinations di f ferred s i g n i f i c a n t l y from each o ther . 
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Table 35 : Kern thousand grain weight (cs' c£ affected by various 
l a t e Taction; . 

(a ) Variet ies x I r r igabions : 

Varie t ies I r r i g a t i o n s , #L# + c ^ a t 

0.50 WUt 0.75"WK ~ 5 /'' 

Ob B-8fi 31.77 32.53 0.022 0.071 

i«o. 160 23.59 ^J.?-5 

(b) Varieties, ,3Li&&PBB&. : 

va r i e t i e s ^ . , -pcane Litiwen"" :f0""~" F""V"T;L7at CI + ClD.at 
t ra^h nulch 5 /" 5 r* 

C6E-8R 3'C.6k 31.92 31.90 J . 05° 0.158 0.052 0.153 

Ho. 166 25.09 2^.09 2*f,09 

(c ) ljrri£atipj^..x_Mulchcs : 

i r r i g a t i o n ^ k , u g a r c a n B Bitumen i;o ^ + C.J; . til i C.D.at 
t r a s h culch :t , J 5 ,* 

0.50 UJF 23.0V 27.52 27A9 o .c ;3 :-.i53 0.052 0.153 

0.75'*JF 29.^9 28.^9 r.C.50 

iiote : * J or uhc comparison of t*t,o v a r i o t i c ^ / i r r i g a t i o n 
treatments, a t the same ctdch t rea tment . 

+ I c r the eotrparison of tv.o mulch t i v consent J a t 
the same v a r i e t y / i r r i g a t i o n trecrr.c r.t . 
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Date* in Table 35(b) indicated tha t hybrid C0K-8R 

produced s i g n i f i c a n t l y higher thousand grain uc ight than 

v a r i e t y Jfe. 168 with a l l mulch t rea tments . Use of sugarcane 

t r a s h as mulch in hybrid CSH-8R produced DaxirauK thousand 

gra in weight than r e s t of the combinations. The bitumen mulch 

did not show s ign i f i can t increase in thousand grain weight over 

no mulch treatment i n case of both the v a r i e t i e s . 

Data i n Tabl© 35(c) showed that more frequent i r r i g a t i o n s 

(0 .75 kUF) produced s i gn i f i c an t l y higher thousand grain weight 

Uian l e s s frequent i r r i g a t i o n s a t 0.50 VC; \,<±th o i l Eiulch t r e a t -

rnenta. Use of sugarcane t r a s h mulch with more frequent i r r i g a ­

t i o n s a t 0.75 VvUT produced h ighes t and s i g n i f i c a n t l y more 

thousand grain weight than r e s t of the combinations. Other 

two mulches were s t a t i s t i c a l l y on par . 

5- Yield : 

Lata per ta in ing t o grain and Xadbi y ie ld and grain to 

Il&dbJL r a t i o as influenced by d i f fe ren t trec.-fcucntc aro presented 

i n Table 36 and graphical ly depicted in F ig . 6 . 

The data in Table 36 revozled tha t on an average if8.$0 

q/ha of ,iowa,r chains were harvestsd during cu r l e r 1977. 

Var ie t ies : 

The two v a r i e t i e s under s tudy produced s i gn i f i c an t l y 

d i f f e ren t grain y i e l d s . Hybrid UJII-8LI produced s ign i f i can t ly 

more grain y ie ld than v a r i e t y i.To. 168. 
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1'ata.c- 36 • " i/lct- of ^raiii (q/hn .Jici J^J&L C / - a , :v affected 
by various treatments. 

Treatments ,ra±n Iladlft }r:ln;!^idbi 

\ a r i e t i e s : 

x o. 163 
3 t e s t 
L»'L • £ 

' i t r-»' 

Ijrxijgatipnf: 

55. **7 98.r*f 
54-l.M3 107.9** 

0.275 : .635 

1.77 
2.60 

" t 0 .^0 - s <+6.'U 99.38 2.16 

At 0 .75 M H 50.88 106.79 2 .10 
i t e ^ t *~j —! • i o . -

0 • • — 0.275 ;->.t'3y -

O.i). a t 5 ( C.8X) 2.0MS -

LjApJbes ; 

ugarcanc trash £ L > 2 IOB.38 2 .11 

Litucien ^ 7 . 2 1 100.09 2.12 

i*o au lc l : lf6.73 100.79 2 .15 
J t e ^ t '- i£» ^ C +m 

^.^. ± 0.256 0.532 -

>.-, A> . a t ^ t ' G.?1^ 1.693 -

I n t e r a c t i o n s • 

V x I I t e s t 
{:<g. ! # J ~ 

V x M •s te£ i t ->ig. i i 6 -

1 X i* J.' te*. -t - i o . . . 

V X. I 3. I. T ta • 4 - - < - . " r. _ 

^ nerol v&a: M3.50 1^3.75 : .ih 

T ' = i:on-Llt?ilficant. •nif tennt . 
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Irrigations s 

More number of irr igations applied at 0.75 i«uT were 

responsible for increasing the grain yield significantly than 

with the less number of i r r igat ions at 0.50 Lift'. 

Mulches : 

Use of sugarcane trash mulch significantly increased 

jo war grain yields than the bitumen mulch treatment and no 

mulch treatment. The l a t t e r two produced s t a t i s t i c a l l y equal 

yields . Bitumen mulch did not help in increasing ijovar grain 

y ie lds . 

Interactions : 

Jowar grain yields were also influenced signif icantly 

doe to interactions effects of var ie t ies and i r r iga t ions , 

var ie t ies and mulch treatments and irr igat ions and mulch 

treatments. !The data regarding which are presented in Table 37. 

A glance a t the data in Table 37(a) indicated that in 

case of both the va r i e t i e s , more number of i r r iga t ions at 0.75 

WJI< produced signif icantly core yield of grains than i r r iga t ions 

at 0.50 wttT. In case of both i r r igat ion treatments, hybrid 

wSIi-ffil s ignificantly out yielded variety ilo. 168. "he hybrid 

CtiI-8 i r r iga ted with 0.75 '• & yielded caxi&uc an J significantly 

more than other three combinations. I t vac iollowcd by the 

saise hybrid with comparatively less nutaber of i r r igat ions 

(0.50 \m ) . 

The data in Table 37 (b) shoved that in case of both 
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Table 37 • I lean grain yi«ld (q /ha / as affected by various 
lata rac t ions. 

(a ) Var ie t ies x I r r i g a t i o n s 

Var ie t i e s I r r i g a t ions >-> . j _ , . +• C , L l . ; at 
0.50 vrOF 0.75 wilt "" 5 f 

CoH-su 51*-. 50 5 6 . ^ C.,'275 0.8GC 

:.0 .168 37.6? V5.32 

(b ; Variet ies x Lulche^ 

t r a s h 
Ho 
mulch 

* + 

t r a s h 
Ho 
mulch 5 , ; 

CD a t 
5£ 

can-an 59.3? 53.76 53.31 C >.573 1.332 0.511 1.1+91 

Ho. 168 if3.^9 ^-0.65 1+0.26 

(c) I r r i g a t i o n x Mulches : 

I r r i g a t i o n _ i^-^^f5 _„ . ... 
Uugarcane Bitumen IJO 

t r a s h t.ulch 'vt 5 ; 
CD a t 

5 * 

0.50 ;:ui M3.30 ^J-5.08 M4-.8I 0.573 i .B3r c.511 1.^91 

0.75 v.in 5^.53 ^9.33 ^3.75 

Kote : * l o r the comparison of two v a r i e t i e s / i r r i g a t i o n 
treatments a t the same mulch treara.-cnt. 

•)• l o r the coEpari^on of t'„c culch tr<.ait ar te a t 
the name v a r i e t y / i r r i g a t i o n t reatment . 
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the v a r i e t i e s under s tudy, sugarcane t rash mulch produced 

s i g n i f i c a n t l y more grain yie ld than o the r tvo mulch t r e a t ­

ments, which were on par . In a l l the mulch t rea tments , hybrid 

CoIi-81,- s i g n i f i c a n t l y out yielded the v a r i e t y Ho. 168. Hybrid 

CSH-8E with sugarcane t r a sh mulch produced maximum and s i g n i ­

f i c a n t l y more grain y ie ld than r e s t of the combinations. I t 

was followed by the same hybrid with other two culch treatments 

which were on p a r . 

ihe data i n Table 3B(e) evidenced tha t with both i r r i ­

gat ion l e v e l s , appl ica t ion of sugarcane t r a s h mulch was s i g n i ­

f i c a n t l y benef ic ia l than other two mulch t rea tments . The 

l a t t e r two mulch treatments produced s t a t i s t i c a l l y s imi la r 

y ie lds i n case of both i r r i g a t i o n l e v e l s . Higher frequency 

of i r r tga t ioRp proved s i g n i f i c a n t l y super ior in respect of 

grain y ie ld than lower frequency of i r r i g a t i o n . I n a l l the 

three mulch t rea tments , sugarcane t r a sh mulch with i r r i g a ­

t ions a t 0.7 5 i.Ufc produced maximum and s i g n i f i c a n t l y more 

gra in y ie ld than r e s t of the combinations. The next best in 

o rder were the two combinations of two mulch treatments wit* 

i r r i g a t i o n s a t 0,75 WUF, which were on par . 

5.2 Kadbi y i e ld : 

The data regarding kadbi y ie ld presented in Table 36 

revealed t h a t on an average 103.7!? q/ha of kadbi were harvested 

p e r hec t a re . 

Var ie t ies : 
Kadbi yield of the v a r i e t y Ho. 168 was s i g n i f i c a n t l y 
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more than tha t of the kadbi y i e ld of hybrid cai-8R as is 

seen from the data i n Table 36. 

Irrigations : 

More number of i r r i g a t i o n s given at 0,75 l.UF caused 

s i g n i f i c a n t increase in kadbl y ie ld than due to the i r r i g a ­

t ions a t 0.50 WU*. 

Mulches : 

Application of sugarcane t r a s h mulch proved benef ic ia l 

as i t increased s ign i f i can t ly the kadbi y ie ld than o ther two 

mulch t rea tments . Use- of bitumen as mulch did not increase 

the Itadbl y ie ld over con t ro l . 

In te rac t ions : 

The l;adbl y ie ld was influenced s i g n i f i c a n t l y by tlie 

combined effects of i r r i g a t i o n l eve l s and aulch t reatments , 

&he data of which are presented i n Table 30. The o the r 

i n t e r ac t i ons ef fec ts were not s t a t i s t i c a l l y s i g n i f i c a n t . 

Table 38 .* jfean kadbi ; i e i d (q/ha) as affected by i r r i g a t i o n 
mulches. 

Treatments wugarcano-trash Bitucen 21a mulch 

o.r;o \:UT 103.26 97.53 

0.75 «U 113>9 102.73 

0 . 1 . for the comparison of two i r r i g a t i o n treatments 
a t the same mulch t rea tments . 

• ^ . i - ' . . . . . . . 

v.l . for the comparison of two mulch treatments 
a t the same i r r i g a t i o n treatments 
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The data in Table 38 showed that the use of sugarcane 

t rash as mulch proved significantly useful in increasing 

kadbi yields than other two mulch treatments with both the 

levels of i r r iga t ions . Bitumen mulch and no mulch treatments 

did not differ s ignificantly in case of both the i r r igat ion 

l eve l s . I rr igat ion application at 0//5 i/UD caused s igni f i ­

cant increase in a l l the three mulch treatments over i r r iga­

tions at 0.50 WUf. Use of sugarcane trash mulch and i r r iga­

t ions at 0.75 1f*UF produced saxiimsa and signif icantly more 

kadbi yield than res t of the combinations. 

5.3 Grain to kadbi ra t io : 

The data in Table 36 indicated that the ra t io of grain 

*o kadbi was 2.1*+ during summer. 

Varieties : 

Grain t o kadbi rat io was wider in case of variety 

Ho. 168 as compared to hybrid CSH-8B. 

Irrigations . 

I r r iga t ion treatments did not show marked influence 

on grain to kadbi ratio of .1owar. However, i t waL s l ight ly 

wider with less number of i r r iga t ions at 0.50 LUI than more 

frequent i r r igat ions at 0,75 WUF« 

Mulches : 

In case of no mulch treatment, grain to izadbi ra t io 

was wider which was followed by bitumen mulch and sugarcane 

trash mulch. 
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6. Chemical studies : 

With a view to assess the to ta l nitrogen uptake by 

.1owar variet ies with and without mulch, under varying levels 

of i r r iga t ion , the chemical studies in respect of percentage 

nitrogen in different plant pa r t s , including grain was deter­

mined at harvest. The details of which are as under. 

The data regarding nitrogen concentration in different 

plant parts and uptake of nitrogen per plant and i t s parts and 

to t a l nitrogen uptake per hectare a t harvest as influenced by 

different treatments are presented in Table 39. 

6.1 Percentage nitrogen in different plant parts : 

The data in Table 39 revealed that on an average jowar 

grain contained 1.39 per cent nitrogen. The mean percentage 

of nitrogen in stem and leaves during sunder was 0.M+ and 0.7M-. 

respectively. 

Varieties : 

The percentage concentration of nitrogen in different 

plant parts at harvest was more in case of the variety No. 168 

than the hybrid CSH-8K. 

Irr igat ions : 

The percentage concentration of nitrogen in grains, stem 

leaves was more in case of less number of i r r igat ions with 

larger interval than more number of i r r igat ions with shorter 

in terval . 



fable 39 : lx-an concentration of n i t rogen per cent in d i f fe ren t p l an t par t s and uptake of 
n i t rogen pe r p l an t and per hectare as affected by various t rea tments . 

Treataente 

Varieties 

Kitrogen per cent Uptake of n l t i p g e n ( g ' / p l a n t 
Leaves Grain .-"tern Leaves T:otc3f }Ti±h Utem 

oGH-OR 1.55 O.k} 0.73 

Ho. 168 

I r r i g a t i o n s 

iMz 0.^6 0,75 

0.50 wai ±,h,2 O.MS 0.75 

-4 
( 0 

0,75 —* 0,k2 0.72 

00 &t&£feii ? 

sugarcane 
t rash 

0.k2 0.71 

Bifcia»en i . ko o,k5 0.76 

So mulch l . k l o.̂ « 0.75 

General 
mean 

1.39 O.kk 0.7k 

0.577 0.1V5 0.208 0.930 

O.^i- 0.183 0.260 0.9k 2 

0.537 0.163 0.229 0.93k 

0.530 0.16k 0.239 0.939 

0.550 0.170 0.236 0.956 

0.530 0,162 0.23>+ 0.926 

0.530 n , i 6 5 0.232 .927 

0.536 0.166 0.23k ' -936 

Total uptake Prote in 
of n i t rogen per 
(ke/ha) cen t 

131.1k S.kk 

132.16 G.88 

130.Sk 8.88 

131.79 3.50 

13k.55 S.Uk 

130.08 0.75 

130.22 8.81 

131.65 8.66 

o 
H 

http://130.Sk
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Mulches s 

The .1owar plant grown without mulch showed higher 

concentration of nitrogen in different plant pa r t s , studied 

as compared to bitumen mulch and sugarcane trash mulch. 

However, the differences were larger in case of sugarcane 

t rash mulch and no mulch treatment as compared to bitumen 

mulch and no mulch treatment. 

6.2 Uptake of nitrogen per plant : 

The data regarding the uptake of nitrogen per plant 

and by different plant parts presented in Table 39 showed 

that the mean to ta l uptake of nitrogen by the Jowar plant 

under summer conditions was O.936 g a t harvest. Out of which 

0,536 g was in grains, 0.166 g in stem and 0.23k g in leares . 

Varieties : 

The data regarding uptake of nitrogen by .jpwar plant 

and i t s components at harvest of the two var ie t ies under 

study revealed that the to ta l uptake of nitrogen per plant 

was more in case of variety No. 168 than hybrid CSH88R. The 

s imilar trend was also evidenced in case of the uptake by stem 

and leaves of .1owar plant. However, the uptdx of nitrogen 

through grain was more in case of hybrid GSU-Q.. than Ho. 168. 

Irr igat ions : 

i he to ta l nitrogen uptake hy the jowar plant under 

summer conditions was also influenced by the i r r igat ion t r ea t ­

ments. I t was more in case of i rr igat ions with 0.7$ VW than 

0.50 WUT. JlEiUar trend was also observed in case of the 
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uptake of ni t rogen in l eaves . In case of grain and stem the 

uptake was more due to l ess number of i r r i g a t i o n s a t 0.50 v.or. 

Mulches : 

sugarcane t r a s h mulch favourably influenced the ni t rogen 

uptake by t o t a l p l an t and a l so i t s components than bitumen 

mulch treatment and no mulch t reatment . The l a t t e r tvo showed 

almost s imi l a r e f fec ts on ni t rogen uptake by the p l an t and i t s 

components. 

6 , 3 Total uptake of ni t rogen per hectare : 

The data regarding ni t rogen uptake pe r hectare presented 

i n Toble 39 revealed t h a t jfiwar under summer conditions removed 

on an average 131.65 kg of n i t rogen . 

Var ie t ies % 

There was s l i g h t difference in per hectare nitrogen 

removal of the two v a r i e t i e s . Variety i:c. 168 removed s l i g h t l y 

more ni t rogen per hectare than hybrid CSH-8R. 

I r r i g a t i o n s : 

Nitrogen removed by .lowar from one hectare was s l i g h t l y 

more i n case of i r r i g a t i o n s a t 0.75 »uT than due to i r r i g a ­

t ions a t 0.50 WU*'. 

Mulches : 

Mulch treatments showed the d i f f e r e n t i a l e f fec t on 

pe r hectare ni t rogen removal by .iowar p lan t , -ugarcane t r a sh 

mulch increased the ni trogen removal per hectcrc than in o the r 

two t rea tments . The l a t t e r two treatments did not show the diff-
e rence. 
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6.if Crude pro te in In grains : 

Crude p ro te in content i n sorghum grains as influenced 

by various treatments are given in Table 39. 

The data in Table 39 ind ica ted the average- crude pro te in 

content of 8.66 per cent in jowar grains grown under summer 

condi t ions . 

Var ie t ies : 

The data indicated tha t the crude pro te in contents in 

the grains of the v a r i e t y No. 168 was more than hybrid OiH-8R 

i n d i c a t i n g thereby t h a t the grain of v a r i e t y Ho. 168 i s of 

b e t t e r qua l i ty than the grain qua l i ty of hybrid J0II-8K. 

I r r i g a t i o n s : 

The percentage pro te in content was more from the t r e a t ­

ment of i r r i g a t i o n appl ica t ion a t 0.^0 i«UF than i r r i g a t i o n s 

a t 0.75 Wul'. 

Mulches : 

The percentage p ro te in content was a l so influenced by 

mulch t reatments . I t was more i n control than mulch t r e a t ­

ments. Sugarcane t r a sh mulch showed considerably l e s s percentage 

of p ro te in in grains than bitumen mulch t rea tment . 

7. fo i l moisture s tudies : 

The data regarding the cuomulative evaporation values , 

number of i r r i g a t i o n s , i n t e r v a l between successive i r r i g a t i o n s 

are presented i n Table 1+0. 
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Table h0 i Cumtaulative evaporation va lues , number of i r r i g a t i o n s , 
i n t e r v a l between successive i r r i g a t i o n s and average 
i n t e r v a l as per i r r i g a t i o n t rea tments . 

I r r l g a - Evapo- No.of In t e rva l between successive i r r i g a t i o n 
t i o n ra- i r r i - ^^P2, ( f L ^ ' _ 
™?2r ^ *SKU Common As per treatments" * Av. 
cents mm t ions i r r i g a - (number days 

t i ons At " 2 3 ""IT~T~3""7 8 ~ 9 10" 
sow­
ing 

0.50 Xhh 8 0 12 21 Ik- l*+ 16 lif 16 - - l*f.5 

0.75 96 10 0 12 21 10 9 10 10 11 9 11 10 

I t is seen from the Table UO tha t in both the i r r i g a t i o n 

t r ea tmen t s , three i r r i g a t i o n s were common, xhcrc were five 

i r r i g a t i o n s applied excluding three common i r r i g a t i o n s in the 

treatment where i r r i g a t i o n s were applied a t 0.50 'nUT while seven 

i r r i g a t i o n s applied i n addi t ion t o three cocoon i r r i ga t i ons in 

the treatment of 0.75 OT. The average in te rva le between two 

successive i r r i g a t i o n s were l1*.^ days and 10 days in the t r e a t ­

ments of i r r i g a t i o n s a t 0.5t wUF and 0,75 W -̂1 r espec t ive ly . 

The data regarding the s o i l moisture percentage are 

presented in Table lfl. 

'Ihe data from the Table hi indica ted tha t there was pra­

c t i c a l l y no difference in s o i l moisture percentages a f t e r i r r i ­

gations in a l l the treatments and both the . JI ' o . Ibwever, the 

s o i l moisture percentages before i r r i g a t i o n s d i f fe r red i n 

d i f f e ren t t rea tments . 
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Var ie t i es : 

The s o U moisture percentages before i r r i g a t i o n were 

p r a c t i c a l l y not influenced by hybrid CGH-8R and v a r i e t y Ho. 168 

a t both the depths. 

I irrigations ; 

The c o i l moisture percentages b-fore i r r i g a t i o n s were 

h i ^ i e r i n 0.75 ' uT treatment as compared to those in 0.50 WUL 

treatment . 

Mulches : 

f ugarcane t r a sh used as mulch showed core ^ o i l moisture 

percentage before i r r i g a t i o n than bituiaen and no mulch t r e a t ­

ment. Bitumen mulch and no mulch t rea tments , chow>d p r a c t i ­

c a l l y no dlflX re nee i n s o i l moisture p e r c e n t a l c before i r r i g a ­

t i o n s . 

There were higher s o i l moisture percentages in a l l the 

mulch treatments with i r r i g a t i o n s a t 0.75 ''-uT than those with 

i r r i g a t i o n s a t 0.50 wot . 

8. o ther s tudies : 

8.1 Weight of weeds : 

The data regarding dry weight of weeds- removed a t 

harves t fron d i f f e ren t treatments are presented i n Table 52. 

Data in Table k-2 evidenced tha t on an average 0.668 kg 

of weeds were observed per p l o t (p.89 q/ha) a t harves t . 

Varifi t i e s : 

The dry weight of weeds pe r hectare was not influenced 
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Tatole ^2 s Mean dry matter (kg) of weeds per plot and per 
bee tare as afffceted by various t rc accents at 
harvest . 

Treatments Dry matter (kg) of weeds 
Per p lo t Per hectare (q) 

Var ie t ies * 
c^n-a, 0.660 

»o. 3.68 0.677 t; m 

F t e s t m: 7 

^ • -£• Jt 0.0V3 0.3& 
C.iJ, a t ^ fc' - -

I r r i g a t i o n s : 
\ t 0.50 l.'UF 0.561 ^ .95 

- t 0.75 '.UF c.776 6.8k 
I t e s t S i s . ig . 

*-'•*• — 0.C&3 0.3S 
o .u . a t 5 * 0.137 1.21 

Mule lies t 
sugarcane t r a sh 0.506 K.hi 
2$. turner* 0 .7^- C.hO 
Ho mvlc'b 0.779 6.07 
F t e s t w i g . 
>J • £-• ~ 0.035 0.31 
C.ii. a t 5 o.loM- 0.92 

In t e rac t ions 
V X I 1 t e s t lit. 111 
¥ xM I' t e s t li.. 2v^ 

IqxM F t e s t I-C 
V x I x. M I t e s t IJS 23 L 

General raean 0.663 5.09 

liL. s Hon-si^nificant. ,ig. = Significant. 
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significantly by two variet ies under study. 

Irr igations * 

The irr igat ions given a t 0,75 VUt showed significantly 

©ore dry weight of weeds per hectare than i r r iga t ions at 0.50 WUF. 

Mulches : 

Application of sugarcane mulch proved beneficial as i t 

reduced the dry weight of weeds significantly at harvest than 

other two mulch treatments. The bitumen mulch, however, did 

not supress weed growth as the dry weights of weeds from no 

mulch and bitumen mulch were on par. 

8« 2 Soil temperature : 

The data on so i l temperatures recorded at 10 cm depth 

in different treatments on 100th day of crovth are given in 

Table 1+3. 

Table *+3 * Mean so i l temperature at 10 e& depth at 100th day 
growth as affected by various treatments. 

Treatments t3oil temperatures °C 

Varieties : CbH-8R 32.0 

Ko. 168 32.3 

Irr igations J 0.50 UVL 32.6 

0.75 V«UB 32.6 

Kujches : Sugarcane trash 31.3 

Bitumen 33.3 

No mulch 33.3 

General mean 32.6 
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The data In Table h-3 showed that the oean so i l tempe­

rature at 10 cm depth in jowar f ield during summer was 32.06°C. 

Varieties : 

The var ie t ies had no much effect on so i l temperatures 

a t 10 cm so i l depth. 

Irr igat ions ; 

The i r r iga t ion treatments also did not show differential 

influence on so i l temperatures recorded on 100th day of growth 

of ,1owar» 

Mulches : 

The mulch treatments showed effect on coi l temperature. 

The application of sugarcane trash as mubh lowered the so i l 

temperature by 2°C during summer than no mulch and bitumen 

mulch treatment. The bitumen mulch, however,did not show any 

effect on so i l temperature as compared to control. 
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Chapter ¥ 

D I S C U S S I O N 

..esultc of the present inves t iga t ion , on the comparative 

performance of two sorghum v a r i e t i e s . ? CJII-ST. and i c . 168, with 

tvo l eve l s of i r r i g a t i o n (0.50 wUi and 0.75 ^ ) and three 

iaulch treatments v i z . , sugarcane t r a s h , bitunen and con t ro l , 

under sianrjer condi t ions , reported in precceOinc chapter are 

discussed in th i s chapter . 

Hybrid jojwar i s gaining importance due to i t s high 

y ie ld ing and responsive capaci ty to cood i r r i c a t i o n and f e r t i -

l i 2 e r app l ica t ions , l u r t h e r , i t can be grown in o i l the three 

seasons . I'ho i r r i g a t i o n water i s a scares oBd cos t l y and an 

important cooaodity spec ia l ly so during the c u r l e r season. Use 

of aulch hop been prac t iced since long for conserving s o i l 

Bolstuxe end thereby increasing yields by differ* nt crops 

Clinch and Mcderski, 1957» l:oody e j &U, 1963; X'iwari e j g±*, 

1970 ) . Mulches have been thus advocated for increasing the 

y a t e r use ef f ic iency by crops since long. 

The above considerat ions necess i ted the present i n v e s t i ­

gat ion to find out tho yie ld ing a b i l i t y of the two v a r i e t i e s 

during susarser and the consumptive use and moisture use e f f i ­

ciency by these v a r i e t i e s with and without nulcl .es, under 

sumcier condi t ions , at i&huri , 

o o i l , weather and crop develo^ient ; 

The s o i l analys is of the experimental f i e ld a t the 

cociE»ncecient of the season Indicated tha t the s o i l used for 

http://nulcl.es
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the Investigation was clayey in texture and uedlun in to t a l 

nitrogen and available . o* and high in available K^C. I t 

was s l igh t ly alkaline in reaction, -well draincU, tedium black 

in colour and uiediusi in depth. 

During ent ire growth period, the Dean Dasimuc and mean 

pinimum temperatures ranged from 29.8 to 39.2°0 and 15.2 to 

2U-.2°C respectively, ihe oean bmidi ty percentage- ranged from 

*+5 to 89 per cent, fhe crop wae sown on 26th I'ebruary, 1977 

with presoaking i r r iga t ion . The germination of crop was sa t i s 

factory and required plant number was maintained by the opera­

tions l ike ĉ -P f i l l ing and thiiminf, The c l ient incidence of 

shoot fly (Atheii^pna indiccJ at f i r s t thinning and moderate 

Incidence of steja borer (jjhj&lfi iPISl^us vas observed despite 

the corbofuron seed treatment. These pests were controlled by 

spraying of 20 . ,C. endrin. To avoid the probable Lncidence 

of cddgefly (Cpntarinia sorghicola, Coq) and army vrorm 

(SLiFEkĴ  unlpunta) , 10 per cent * . ; . ( ; • was ducted at 50 per 

flowering stage. 

i.ith a view to have a general idea about the nature of 

growth and development of crop under s i s t e r renditions, an 

extract of relevant information on important c^ovth and yield 

character-, grain and kadbft. yields, and uptake of nitrogen at 

harvest is presented in I'abie k*r and hj. 

ihe growth and development of crop, ccacured in terms 

of plant height, leaf number per plant , locf area and dry 

matter, evidenced that crop showed increased growth with the 

advancement in the age of the crop. 
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I t i s evident from the data in Tabic hh tha t lowar 

p l an t showed increase in height upto harvest and upto 60th 

day, in respect of functional l e a f number. Unto 60th day, 

there was rapid growth in terras of height as compared to 60 

to 90 days growth per iod, funct ional l e a f nuoi.ep was reduced 

a f t e r 60 days and was 8.05 p©* p lan t a t harvest as against 

maximum number of 11.82 per p l an t on 60th day. This indicated 

t h a t the hybrid and high y ie ld ing v a r i e t i e s do not drop off 

68.10 per cent of the leaves t i l l harvest during s taste r . out 

of 31.90 per cent l e a f drop from 60 days t i l l ha rves t , 23.77 

pe r cent i . e . about 71*-.00 per cent of the t o t a l drop was n o t i ­

ced during 60 to 90 days growth period. 

I t was not iced tha t mean l e a f area pe r p lan t was maximum 

of 3^.33 <ta*" a t 60 days growth and i t was reduced t o 29.21 dm2 

and 23.32 def- a t 90 days and a t harves t r espec t ive ly . This 

reduction in l e a f area might have been because of the reduction 

in l e a f number. 

Jlean dry weight pe r p lan t was increased with the advance­

ment i n the age of the crop. This increase was rapid during 

30 to 60 days growth period and the rate of increase was slowed 

down the rea f t e r . At 60 days and a t harves t , the mean t o t a l 

dry weight per p l an t was 6M-.31 g and 115.91*- G respec t ive ly . 

The data regarding the cont r ibut ion by d i f fe ren t p lan t pa r t s 

t o t o t a l dry weight per p lan t given In Table 10 indicated 

tha t there was increase of 3.*+2 g per p lant in vegetat ive 

pa r t s as against an increase of 31.02 g per p l an t in reprodu­

c t ive p a r t , frod 60 t o 90 days growth. However, the dry matter 
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production by stem and leaves and tha t of reproductive p a r t s , 

during the period from 90 days t i l l harvest was almost same. 

This indica ted tha t the increase in dry n a t t e r per p lan t was 

more due to vegeta t ive par ts up to 60 days growth and due to 

reproductive pa r t from 60 t o 90 days growth. There was almost 

equal increase due t o vegeta t ive and reproductive par t s a f t e r 

90 days growth. At 60 days growth, the cont r ibut ion by leaves 

was s l i g h t l y more than tha t of s t ee in t o t a l dry c a t t e r con t r i ­

bution by vegetat ive p a r t s . At 90th day, the reverse was the 

t r end i n dry matter contr ibut ion of vegetative p a r t s . This 

might be becaust of the l e a f drop of 31.90 per cent and ©ore 

dry matter accumulation i n stem. The data on AGi\ and RGR of 

p lan t height fur ther strengthened the indicat ions t h a t there 

was izaxlmum growth in terms of he ight , during 30 to 60 days 

growth as eoiapared t o 60 t o 90 days growth, A he neon AGR, 

RGR and KAIi value of dry matter a l so evidenced the s imi l a r 

t rend of growth during d i f fe ren t periods of observat ions . 

The data in Table 1+5 revealed tha t the taean length of 

earhead was 18.38 cc and the mean g i r th of earhead was 15.52 cm 

with the r a t i o of 1*0.8** of the length and s ix th of earhead 

during sunder season. Mean length and mean diameter of 

peduncle observed was 27.00 CE and 0.96 cm respec t ive ly . The 

mean weight of earhead was 1+6,96 3 . The aeon weight of grains 

and t h a t of bhoosa per earhead was 38.79 g and 8.26 g, respe­

c t i v e l y . The contr ibut ion of grains per earhead weight was 

82.Mf per cent . The r a t i o of weight of grain t o tha t of 
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bhoosa per earhead was 0,21. The eean nuithcr of grains per 

earhead was 1*4-90,1*0 and the- oean thousand grain weight was 

23.29 <;*• I'he sean grain yield and kadbi. yield ner hectare, 

during smaoer was ^8.50 q and 103.75 q, respectively. The 

csean grain to kadbi ra t io during summer vac 2.1U-

i'he studies on percentage concentration of nitrogen in 

different plant parts indicated that *towar nrains contained 

1.39 P ^ cent of nitrogen as against 0.71*- per cent in leaves 

and 0.M+ per cent in stcia. The to ta l ni trotfn rc-ooved by 

.iowar plant was O.936 g. Out of th i s 57,26 ;x r cent of 

nitrogen vac accumulated in grains, 25.01 per cent in leaves 

vnd 17.73 per cent in s tcc . juring summer, j,pwor had removed 

131.65 kg of nitrogen per hectare . a'he crude protein studies 

showed 8,66 per cent crude protr in in jowar chains. 

The data regarding the- DO en seasonal and per day con­

sumptive use (nia) and moisture use efficiency (k^j/ha? per mm 

as influenced by different treatments under study are presented 

in I'able k6 and graphically shown in t i g . 7. 

x'atole 1+6 : lean seasonal and per day consucjptive use (ran) and 
moisture use efficiency (kg/hayfctb of water) as 
influenced by various treatments. 

i reatments Consumptive use 
-eusonal Per day 

(tiw) {mm) 
561.1 U-.8 
599.7 '+.7 

lioisture use 
c f i i c i cncy 
(k^ha/raa) 

va r i e t i e s : otll-&i 
Lo. 168 

Consumptive use 
-eusonal Per day 

(tiw) {mm) 
561.1 U-.8 
599.7 '+.7 

9.89 
6.9? 

I r r i g a t i o n s : G.pO -<;iv 
0.75 »"&• 

539.0 
639.5 

h.2 
5.0 7.96 

Kuiehes j sugarcane 
Bitumen 
l;o Bulcb 

t r a sh 56B.1 
608.0 
609.1?-

9.05 
7.76 
7J-B 

General mean 5a>.3 U-.7 0.27 
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I t i s evidenced fro: the data 1B T^blc H6 t : ,a t the 

coon seasonal consuEsptive use of .jowar durinc sursoer under the 

oxpericentrJL condi t ions was 588.3 nra. The ar i thmet ic nean of 

the eonsmaptive use per day was V.y EHS while tlie ao is ture use 

e f f ic iency was 8.27 (kg/ha) per BUS during numrjer. 

The s tudies on the growth of weeds in jowar f ie ld raea-

sured i n t e r e s of dry wc.i^it a t ha rves t , showed t h a t 5«89 q of 

dry weeds per hectare were removed a t harvest despi te one weed­

ing done a t 28 days growth (Table h2 ,* Dho aeon s o i l tempera­

ture a t 10 cm depth, on 100th day of growth of jowar during 

Luraierwas 32.6°C ( Tabic ^3 ) . 

The data regarding th t growth characters ar. observed in 

the two v a r i e t i e s under study during curiner conditions presented 

in T&J&e % revealed t h a t on a l l the days of o' r . e r a t i o n s the 

height of jowar p lan t was u ign i f l can t ly coxc i n cac>e of hybrid 

CJii-81.- than var ie ty ^o. 168, i'he z.;oan • *&- and -Ck. of p lan t 

height al£3o strengthened tho indicat ions ae resale." thr compa­

ra t ive growth of ti.o v a r i e t i e s i n teir.s of height during both 

the growth periods under study, 

xho functional l e a f number, a t ea r ly c tac - on 30th day, 

was more of hybrid C^ll-aa than v a r i e t y Ho. iCci. Iiowcvc-r, during 

the l a t t e r period of growth, v a r i e t y i.e. 168 producer more 

nucfoer of leaves than hybrid vXIi-8U. At harve.-t a l s o , the 

v a r i e t y .40. 168 showed more muster of leave t: per p l a n t . *-t 60 

days growth, when there was t-ajdaiuw f o l i a r , v a r i e t y *IQ, 168 
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shoved raora number of functional leaves than hybrid C0II-8R 

ind ica t ing thereby tha t the nuobcr of functional leaves was 

Eaore of v a r i e t y Ko. 168 than Hybrid OH-8B. 

Ihfe s tudies on l ea f area pfir p lant oi the two va r i e ­

t i e s under s tudy, revealed t h a t , i t vac more i n case of 

hybrid O^n-S. than va r i e ty I;o« 168 upto 90 days crovth. 

However, a t ha rves t , i t was oore i n case of v a r i e t y ho» 168 

than hybrid u>L-ak. Looking t o the functional leaves and 

l e a f area of the two v a r i e t i e s under &tutiy, i t can \r conclu­

de a t h a t the l e a f siuc of v a r i e t y Iio, l£8 was Entailer than the 

l e a f ulze of hybrid C;.II~8n under curaaer condi t ions . 

I t i s evidenced fro& the data on the t o t a l dry weight 

p e r p lan t a t d i f fe ren t s tages of growth (i&ELe hh) t ha t the 

t o t a l dry weight was kors in cast of hybrid .^L-31\ than v a r i e t y 

i*o. 168 apto 90 days growth. However, a t ha rves t , tin- t o t a l 

dr j weight per p l an t was £oru i n case of v a r i e t y l»o. 160 than 

hybrid Joii-fiLi. This increase i n dry weight tmy be a t t r i b u t e d 

00 comparatively more l e a f numbur and l e a f area of v a r i e t y 

tio. 168 than hybrid c^li-di: a t harves t , - 'urtiicr the increased 

duration by cloven days of v a r i e t y ^o . 160 ad. J i t have added to 

the increased dry weight per p l a n t . In genera l , i t con be 

concluded tha t v a r i e t y Ko. 168 vac aceuculatcr no re dry matter 

a f t e r 90 days growth t i l l harveat than hybrid i.^.Jl-®.,, The ciean 

itGi, and l\Gt> of dry matter was o&xtotan in case of hybrid CSH-8K 

durine both the periodic of growth under s tudy. However, the 

KAR of dry c a t t e r during both the periods under ctudy was more 
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in case of variety Mo. 168 than hybrid a»H-8L. 

The data regarding yield contributing charactcre, yield 

of both grain and kadbl and uptake of nitrogen a t harvest pre­

sented in Table if 5 revealed that Dean length of earhead, mean 

girth of earhead, mean weight of earhead, rean wight of grains 

per earhead, mean length of pedimcle and near, thousand grain 

weight, were ©ore in case of hybrid CSK-3R then variety Ho. 168. 

i'he mean diameter of peduncle and oean number of grains per 

earhead were mow in case of var ie ty Ho. 168 as compared to 

hybrid Ct>n-8K. Though the- length and girth of earhead was more 

and the number of grains r#v earhead was l e s s , the vol$it of 

grains per earhead was Bore in case of hybrid Julian than the 

var ie ty iio. 168, This clearly indicated that the size of the 

^rain of hybrid CSH-811 was bigger than the grain else of variety 

lio» 168. This was further strengthened by the fact that the 

thousand grain weight of hybrid CsJB-gh was much con tban the 

thousand grain weight of var ie ty lio* 168. Though the ĉ ean 

weight of bjigosa, per earhead was won- in case of var ie ty 

lh. 168, the nean grain weight per earhead and the to ta l 

weight per earhead were more of hybrid CJII-8R, which further 

indicated that the grain size and thousand grain weight a t t r i ­

buted EOre in increasing the earhead weight and to t a l grain 

yield of hybrid csn-au than variety lh. 168. 

x'he data on mean grain yield per hectare also clearly 

brought out that hybrid CSH-8K was superior then variety li- .168. 

The behaviour of hybrid CbH-SB in respect of arrdn yield was 
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tiros in keeping with i t s behaviour i n case of y i e ld a t t r i b u t e s . 

However, tht y ie ld of kadbi of v a r i e t y JL0. ±68 (107.£• q/ha) 

wa3 more than t h a t of hybrid CSE.8R. Lookinc to the dry weight 

produced a t d i f fe ren t stages of observations and at harvest by 

both the v a r i e t i e s under s tudy, i t could be concluded tha t hybrid 

3SI1-8EI vac snore e f f i c i e n t in t r an s f e r r i ng the dry matter accumu­

l a t i o n In grains than v a r i e t y "o, 160. The s r a i n to fetdbi r a t i o 

was v ide r in case of va r i e ty iio. 168 tlian hybrid C^H~8I\ which 

micht have a l so a t t r i b u t e d t o the l e s a e r a b i l i t y of va r i e ty 

Ho. 368 i n propor t iona te ly t rans forcing the ac^ io l l a t ed dry 

o a t t e r I n the reproductive p a r t than hybrid O îl-SEl under summer 

condi t ions . 

The varic t y Do, T'& showd csorr- percor-fcacc concentration 

of ni trogen i n a l l the part? studied,, includinc grains than 

hybrid CSH-STi, ^he uptake s t u d i e s , raveolcv. t h a t g r a t a of 

hybrid C.3H»8TJ. had accumulated more- ni t rogen tlinn vurie ty Bo.168, 

though thr v a r i e t y Ho. 368 showed Bore quantify of ni t rogen 

accumulated in g r a i n s , stem, leaves and t o t a l p l a n t . 3!his 

ind ica ted tha t hybrid oai-SP. has more effj.cd-.ntly t rans formed 

ni t rogen into economic parte than v a r i e t y IJn. 168. In short 

n i t rogen renoved by thr p lan t was more utliif-fc1 for formation 

and development of grains by hybrid OE-8R, vltiLle for growth 

of vegetat ive pa r t s by va r i e ty 11 -, 168. though ni t rogen 

removed by grains per p lan t was more i n case of hybrid GSH-8R, 

the p e r c e n t a l crude pro te in content of grains was oore i n case 

of v a r i e t y l o . 168. I f the yie ld of grains p^r hectare- and 

http://effj.cd-.ntly
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p ro te in contents of the two -varieties arc; considered, the t o t a l 

crude prote ins were core of hybrid 0SH-8H than va r i e ty Kb. 168. 

However, only i f percentage crude pro te in contents of grain are 

considered, v a r i e t y lie. 168 has comparatively qua l i ty gra in . 

In totsOjIuptalK) of ni trogen per hectare of the tvo v a r i e t i e s , 

there was no cmch difference. 

Ihe s tudies on the mean seasonal oonsuL-tlvc use and 

per day consumptive use as was observed in case of tvo v a r i e ­

t i e s under ctudy c l e a r l y indicat&u that the rcai-onal consUE-

was more 

p t ive use of v a r i e t y Lo. 163/(599,7 can) while per day consum­

pt ive use wa& l e s s (h,7 EMS) per day, consumptive use of v a r i e t y 

Ivo. 168 w&s comparatively less, because of GO**- nucber of days 

required for i t e matur i ty . I-loisture use e f f ic iency vorked out 

in r e l a t i o n to grain yield c l e a r l y showed tl:at v a r i e t y I<>. 16S 

was not as able to convert the water used for ^rr,ln formation 

a& t h a t of hybrid GJII-GL. a e oc is turc use e f f ic iency was 

almost 1-and-half times sore of hybrid o^B-Qi' than v a r i e t y 

Lo. 163. However, i f the kasfei y ie lds are oon.:idered, v a r i e t y 

Ho. 168 produced more l.ftdbl̂  y ie ld than hybrid -.*~8L. In 

o the r words, v a r i e t y i ,0 . 168 f a i l ed to cake uct c f water for 

the production of economic produce as compared to hybrid CLH-SF.. 

A he s imi l a r t rend regarding the seasonal consumptive use and 

co i s tu re use ef f ic iency of a hybrid and a v a r ^ t y s tudied under 

Isharlf conditions was obaerved by Singh and liiins f 1971 % 

„hey have observed thc> lese coneuErptivo use n r i high moisture 

use ef f ic iency by hybrid tkJT-l than v a r i e t y Ciuarna during 

kha r l f season. 
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The t o t a l dry weight of weds ( Table h2 ) removed a t 

ha rves t , from the f ie lds of w o v a r i e t i e s under study did not 

show di f ference , indica t ing thereby t h a t the two v a r i e t i e s had 

no much d i f f e r e n t i a l behaviour with weeds showing d i f ferent 

e f fec t s of t h e i r assoc ia t ion on weed growth. In o the r words, 

v a r i e t i e s had no d i f f e r en t i a l beliaviour i n respect of weeds 

e i t h e r I n supressing or enhancing the weed growth. I t was 

fu r the r observed tha t the two v a r i e t i e s under s tudy had not 

lnflueiiced the s o i l temperatures d i f f e ren t ly ( Trble h3 ) . 

I r r i g a t i o n s J 

xhe data pe r ta in ing lo d i f fe ren t growth c ln r ac t r r s in 

J.able Mf evidenced tha t the growth characters .vuch as nean 

p l a n t he ight , mean nutuLor of functional leave ^ -worc influenced 

ui^iificantly a t 60 days and 90 days of growea and a t harvest 

b^- i r r i g a t i o n t r t a t a e i i t c . Irt-.-iuent i r r i j a t i o i w ct ;..?> kUt 

showed csoix uean height ana sue an number of functional leaves 

toan i r r i g a t i o n s a t O.̂ 'O wUT. Jhiu difference however, was 

not v i s i b l e on 30th day i . t . p r i o r to the efl i Q L . J ^ of i r r i ­

gation t rea tments . i.he growth measured i n t t j i x of l e a f area 

per p lant ana ury weight per p lan t alt>o evidence a tljc s imi l a r 

t rend a t 60, S'O aayc of growth ami a t harvcui,. -ven i r r i g a ­

t ions gxven a f t e r yjth du.y : . .e . a f t e r apjjl l e g i o n oi" vulch 

onus enhance a the growth in ten^s of l ea f aaxu mid t o t a l dry 

t a t t e r per p l an t as cotspareu to five i r r i g a t i o n : r^iven a f t e r 

appl ica t ion of mulch, app l ica t ion of 7'-0 BID of water in ten 

nuiaber of i r r i g a t i o n s vltb around 10 days lii&.rval, thus was 
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©ore effective in increasing the growth of iovc.v under summer 

conditions as compared to 586 m of water applied in eight 

i r r igat ions with an interval of around l*f days. The higher 

s o i l moisture regime maintained because of i r r igat ions at 

0.75 u ^ thus helped In increasing the growtn of t1owar wMfo 

in t ® terms of taean height, mean number of functional leaves, 

leaf area per plant and to ta l dry weight per plant, The growth 

of jovar was thus influerjeed by irr igations in conformity with 

the observations by Kramer and Ross (1970). 

.he growth functions studied also indicated core useful 

effects, of frequent irr igations with less interval of i r r iga­

tion on the growth rate measured in terras of --Gli and RGB. of plant 

height and AQi, EGR of dry matter and MAI. of dry Batter. The 

vriluec of these growth functions were higher in case of 0.75 

U'UF during the period of 30-60 days growth while during 60.^0 

days growth, i t was almost the sawe in cos-", of i.CI and WAR of 

dry Batter . In other words i r r igat ion water applied at 0.75 

l.'UJ during 30 to CO days period enhanced the growth rate of 

height and dry t .at tcr accumulation than 0.^0 uUT. inuring 

60-90 days period, the if was enhaneeisent in the AGi. of height 

and dry matter, i.hile the IXCii and SAfl of dry r.atter were the 

same as that of 0,5b WHF. 

The relevant data given in T^bie k-5 on yield contri­

buting characters showed that the length of cartead, girth of 

earhead, height of earhead, length of peduncle, diaceter of 

peduncle were Influenced significantly by i r r iga t ion t rca teents . 
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I r r i g a t i o n app l i ca t ion a t 0.75 »•& showed c i j n i f i c a n t increase 

in the values of these characters than i r r i g a t i o n appl ica t ion 

a t C.50 VJl'. The appl ica t ion of addi t ional quant i ty of water 

by increas ing the frequency and reducing the i n t e rva l heljdped 

in enhancing these characters during suocer. - ics i lar e f fec ts 

in case of grain and bhoosa yields of earhead, t e s t weight, 

nuuber of grains per earhead and crain and ~.;adbl yields were 

observed. I r r i g a t i o n s a t the r a t e of 0.7J •— proved t i g n l f l -

can t ly benef ic ia l than i r r i g a t i o n s a t 0.50 '..X. 2he r a t i o of 

gra in t o kadbi s tud ied , however, was wider i n case of 0.50 WIS 

as compared to 0.75 '*uj. I r r i g a t i o n appl ica t ion with 0.75 Witt 

helped i n accumulating more of dry a a t t e r In grains as compared 

to 0.50 K'UE. The higher s o i l moisture s t a tus maintained by 

i r r i g a t i o n s a t 0.75 Udl' throughout the growth period thus 

helped in increasing the growth and y ie ld a t t r i b u t e s and 

f i n a l l y the y ie ld of both grains and iiadbi. x'he siE&lar 

increase in sorghum yie ld due to fre nuent i r r -Rat ions than dry 

regimes was a l so not iced by I a i n t e r and Leaner ( 1953 )» 

Hathers e£ .al . ( i960 ) , Ifeli c t a l . ( 1970 ) and i a s t ane 

crfe a l . ( 1970 ) . 

The t o t a l uptake of n i t rogen per p lan t a t harvest was 

more i n esse of 0.75 »«UT • «• o a lso t o t a l removal of ni t rogen 

per hectare was more i n case- cf 0.75 T'fiJF* ?i..us addi t ional 

quant i ty of water by reducing i n t e r v a l and increasing frequency 

proved useful i n absorbing more of n i t rogen, .'.daus ( 1970 ) 

observed such e f fec ts of higher moisture s t a tus resu l ted from 

mulch as the n u t r i e n t - s uptake. The nitrogen due to 0.75 V'UJ 
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however, was not concentrate-d in g ra ins , s t ec and leaves as 

tauch as due t o 0.50 w^L. The crude pro te in content of grain 

was a lso core i n case of i r r i g a t i o n s with 0,50 \& . This 

might be because of comparatively more difference i n yields 

of grains and kadbl than the difference inhl t rogen uptake by 

these two t r ea tEen t s . l i n a l l y i r r i g a t i o n appl ica t ion a t 0.75 

I UP proved s i g n i f i c a n t l y b e t t e r as i t helped i n oorc of t o t a l 

n i t rogen rcnoved and in producing s i g n i f i c a n t l y core grain 

and Jiajjbi y i e l d s . 

-he consumptive use of .1owar due zo d i f f e ren t i r r i g a ­

t i o n treatments was d i f f e ren t . The consumptive use in the 

treatment of 0,75 I-JI was oore by about 100 ua during e n t i r e 

season. There was difference a l so in the per day consumptive 

use . In the t reatment of 0.75 '-m , the consumptive use was 

5.0 mm and in case of 0.50 l«Ul the consumptive uuc was h,2 ma. 

The grain y ie ld o f .lovar was ©ore due t o i r r i g a t i o n s a t 0.75 

1.131 with 639.5 BK consumptive use than the t reatment of 0.50 

i-'UF with 539.0 ESS consumptive use. The add i t iona l y ie ld of 

h.87 q/ba due to 0.75 >.T£ , required propor t iona l ly core 

euan t i ty of water during the season than a t 0,50 U«l l e v e l . 

This could be seen frois the fact t h a t the moisture use e f f i ­

ciency a t 0.50 i.ltf l eve l was comparatively DO re (8.5M- kg/ha/can 

of water) than the moisture use e f f ic iency a t 0.75 i-Ui (7.96 

kg/ha/cas of v a t e r ) . This Eight be because of 0 l i g h t l y luxu-

r i e n t use of cools turc from the 0,75 l $ treatment wherein 

s o i l moisture regime was comparatively high throughout the 

season than In case o f 0.50 will . 
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The s tudies on the dry weight of seeds removed from 

.1owar, a t ha rves t , during summer ( Table hz ) ind ica ted s i g n i ­

f i c a n t l y more growth of weeds In case of appl ica t ion of more 

quant i ty of i r r i g a t i o n water with more number of i r r i g a t i o n s 

and shor te r in t e rva l s as compared to l e s s quanti ty of water 

applied in l e s s number of i r r i g a t i o n s with l a r g e r i n t e r v a l . 

This indicated t h a t the add i t iona l water helped in enhancing 

the weed growth alongwith the crop growth, a v a i l a b i l i t y of 

l e s s water for crop growth thus comparatively reduced the 

weed growth. 

The s tudies on s o i l temperatures a t 10 cm depth (Table 

*f3 ^ evidenced tha t the s o i l temperature in d i f fe ren t i r r i g a t i o n 

treatments on lOGfch day of growth was same. On the day of 

observat ion, however, the s o i l moisture may be near ly the same 

as by chance i r r i g a t i o n s were applied on the come day before 

observation i n both the i r r i g a t i o n l e v e l s . 

Mulches ; 

ihe data regarding growth characters presented in 

Table ^ revealed t h a t the mean heicht per p l a n t was more in 

case of sugarcane t r a s h mulch than o the r two mulch treatments 

on 60th and 90th day of growth and a t harves t , At 30 days, 

however, there was no such difference observed in case of 

he ight as mulch treatments were not effected t i l l 30th day 

of observat ion. Bitumen mulch a l so influenced the plant 

height more than no mulch treatment during en t i r e growth 

per iod . This c l e a r l y revealed tha t mulch helped in increasing 

the growth in terms of height of jowar. s imi la r t rend was 
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a l so noticed In case of mean number of functional leaves and 

mean l e a f area per p lan t on 60th and 90th day of growth and 

a t ha rves t . However, the difference was not iced more with the 

advancement in the age of the crop. The difference in the mean 

l e a f area and mean l e a f nwaber pe r p l an t remained throughout 

despite the dropping of leaves with the advanced growth of the 

crop, sugarcane t rash mulch was thus effect ive in increas ing 

the growth of .lowar during summer i n respect of mean functional 

l e a f number and l e a f area per p lan t than bitumen mulch and no 

mulch t reatment . No marked differences were, however, not iced 

between the e f fec ts of bitumen mulch and no mulch t reatment . 

This indicated tha t the appl ica t ion of bitumen a t the ra te of 

2 tonnes per hectare was not benef ic ia l in enhancing the growth 

of jowar during summer. The bitumen fa i led to show i t s e f fec t 

on -lowar growth as mulch ca ln ly because i t could not form a 

th i ck film on s o i l surface sprayed, fur ther , i t could not be 

sprayed on e n t i r e space between two l i n e s . 

J.'he data on dry matter per p lan t on d i f fe ren t days of 

growth presented in fable4^ revealed the s i m i l a r t rend. Sugar­

cane t rash mulch markedly increased the dry weight of jowar 

than bitumen and no mulch treatments on a l l the days of obser­

va t ion a f t e r i t s use . Bitumen mulch,however, did not show 

benef ic ia l e f fec t than no mulch treatment in increasing dry 

matter per p l a n t . The growth functions s tudied a l so indicated 

tha t sugarcane mulch was benef ic ia l i n enhancing the growth 

of .iowar during summer than o the r two t rea tments . Ifttumen 

mulch and no mulch treatments did not show the di f ference. 
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The data on yield contributing characters and yield of 

grain, bhopsa and fodder presented in Table M 5' revealed that 

sugarcane t rash mulch enhanced markedly the yield at t r ibut ing 

characters such as length and gir th of earhead, length and 

diameter of peduncle than bitumen mulch and control . Thus 

application of sugarcane trash mulch at the rate of 5 tonnes/ha 

was beneficial in increasing the above yield a t t r ibu tes . The 

similar effects were also noticed on the characters such as 

number of grains per earhead, t e s t weight of grains, weight 

of grains and bhoosa per earhead and grain and kadbi yield per 

hectare. Slight increase in these characters was noticed 

because of bitumen mulch than no mulch. However, this s l igh t 

difference did not help in s ignif icantly increasing the grain 

and kadbi yields of .1owar under summer conditions than no mulch. 

The beneficial effect of mulch in enhancing the growth, yield 

contributing characters and yield of jowar was also noticed by 

different sc ient is ts in India ( Pal and Pandey, 1969; ^mrani 

e t a^., 1973; ^avindranath e t §j±., 1971*; and Lane, 1977 )• The 

increase in growth and yield of other crops due to different 

type of mulches was also evidenced in India and abroad 

(Dorstand Hederski, 195?; Koody e£ g^., 1963; Choudhary and 

Chattarjee, 1967; Greb e j jQ,., 1970; Tivari e£ a£ . , 1970; 

Bansal e j j&. , 1971? Myhre and Sanford, 1972; Fatel e£ 3X., 

1973 and Ali and Prasad, 1976 ). 

The data in Table,/,£ evidenced that the percentage 

concentration of nitrogen was less in a l l the plant parts in 

case of sugarcane trash mulch as compared to bitumen mulch 
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and no mulch t reatment . However, the bitumen mulch did not 

show much difference in the e f fec t on percentage concentration 

of ni t rogen than no mulch t rea tment , i nd ica t ing thereby tha t 

bitumen did not act as mulch e f f ec t ive ly as tha t of sugarcane 

t r a s h . The uptake of ni t rogen and removal of ni t rogen per 

hectare per p l an t was more i n case of sugarcane t r a sh mulch 

than the o ther two mulch treatments which showed the s i m i l a r 

e f f e c t s . .The percentage of t o t a l n i t rogen removed per p lan t 

in grains was l e s s due to d i f fe ren t mulch t reatment , This 

ind ica ted tha t mulch was not e f fec t ive in accumulating more 

n i t rogen i n g ra in s . The t o t a l n i t rogen removed per hectare 

was more In case of sugarcane t rash mulch than o ther two mulch 

t rea tments . The percentage of crude prote in was l e s s in grains 

of the treatment of sugarcane t rash mulch as agains t the o ther 

two mulch t r ea tmen t s , though the t o t a l ni t rogen removed was 

more and the percentage of ni t rogen in gra in , i n r e l a t i o n to 

t o t a l p lan t was almost the same I n a l l treatments (Table 39). 

ihe y ie ld of crude proteins per hectare was core under sugar­

cane t rash mulch t reatment , as compared to o the r two t rea tments . 

Bsre again bitumen mulch did not show difference than that of 

no mulch t rea tment . 

I t i s evidenced (Aable H-6) tha t the consumptive use in 

case of sugarcane t r a sh mulch was comparatively l e s s by about 

U-O mm during the season than o the r two mulch t rea tments . There 

was no difference in consumptive use due to bi tuaen and no 

mulch t reatment . This c l e a r l y indica ted that the evaporation 

l o s se s were considerably reduced by sugarcane t r a sh mulch as 
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compared to bitumen mulch and no mulch treatment. Bitumen 

as a mulch was not effective in checking up the so i l moisture 

loss through evaporation as the seasonal consumptive use was 

almost the same in both bitumen and control. The probable 

reason for the ineffectiveness of the bitumen may be a t t r ibu­

ted to the fact that i t did not form required film on so i l 

surface. Further more, the mulch could not be sprayed in a l l 

the space between rows. Only 2? cm was covered out of ^5 cm 

space due to application diff icul ty . The data on per day 

consumptive use also showed the s i c i l a r trend. 

Moisture use efficiency was however, considerably high 

in case of sugarcane trash mulch as against other two mulch 

treatments. This indicated that sugarcane trash reduced the 

evaporation losses and almost a l l the water consumed was used 

for transpiration and metabolic a c t i v i t i e s . Ihus , sugarcane t ra ­

sh mulch helped in reducing consumptive use and in increasing 

moisture use efficiency than other two mulch treatments. 

The dry weight weeds removed a t harvest indicated 

favourable effect of sugarcane trash mulch as i t reduced con­

siderably the dry weeds per hectare. In short , sugarcane trash 

mulch supressed the weed growth mainly through depriving the 

weeds of radient energy, ihe bitumen mulch however failed in 

showing the favourable effects as that of sugarcane mulch. 

The supression of weeds by sugarcane trash mulch might have 

reduced the competition for space, sunlight, nutrients and 

mostly so i l moisture which in turn might have helped in 

increasing the growth and yield of jowar under eunter conditions. 
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The s imilar effects of mulch on weod growth were also noticed 

by various workers ( Chandra Mohan, 1970; Chakraborty, 1971? 

Patel e j .aJU, 1973 and Havindranath et, a l . , 1971* ). 

The sugarcane trash mulch also showed i t s favourable 

effect on so i l temperature at 10 cm depth ( Table h-3 ) as i t 

reduced the s o i l temperature by 2°C special ly under summer 

conditions. This lowering down of temperatures might be 

because of the reflection of radiation due to i:ulch cover on 

so i l surface. The reduction in so i l temperatures during summer 

due to sugarcane trash mulch might have helped in increasing 

the ac t iv i t i es of roots, further in reducing the rate of 

evaporation of so i l moisture. The similar effects of mulch 

application on so i l temperatures and the crop growth were also 

evidenced in India and abroad (schaller and Lvons, 19$*+; 

Choudharl and Prihar, 1972; Patcl e£ a l . , 1973 and 

Uavindranatfc e j §}.., 197*+ ), Bitumen did not show the similar 

effects as that of sugarcane trash mulch on so i l temperature. 

This might be because of i t s failure in forcing a film on the 

surface and failing In reflecting the radiations. 

The growth and yield of Jovar during summer was thus 

increased by sugarcane trash much mainly through i t s effect 

in conserving more of so i l moisture by checking surface evapo­

rat ion. The cupression of weeds by sugarcane trash mulch 

might have also helped in making available mors space, nu t r i ­

en ts , l igh t and moisture for jowar plants , ibe so i l tempera­

tures reduced by the mulch special ly under hot climate might 
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have also helped in increasing the ac t iv i t ies of roots in 

absorption of nutrients and water. The favourable effects 

thus eahlbited by sugarcane t rash mulch helped in increasing 

the growth and in turn the yield of .iowar during summer. 

Bitumen as a mulch however, failed to show i t s effects on 

conserving so i l moisture, controlling weeds and reducing so i l 

temperature and was not effective i n Increasing the growth and 

yield of .Iowar during summer. I t s effect on growth and yield 

of iowar and on uptake of nitrogen were almost similar to that 

of control . 

Interactions s 

Though the attempt has been made in foregoing sections 

of th is chapter to bring out effects of various factors on 

growth, yield, nitrogen uptake, consumptive use, weed growth 

and so i l temperature, the picture would not be complete without 

considering the effects of interactions of the factors involved 

in the study. The irr igat ions and variet ies arc agronomically 

very important. The mulch application in relat ion to soi l 

moisture conservation under different so i l moisture regimes i s 

very important, hence the combinations of these factors are 

bound to show significant effects . Xhe interact ion effects 

observed in the present investigation are discussed as follows. 

Varieties and i r r igat ions : 

Plant height, leaf area and dry matter was significantly 

influenced by the combined effects of var ie t ies and i r r igat ion 
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l e v e l s , Hybrid CSE-8B when I r r i g a t e d x/ith higher frequency 

and Eore t o t a l quant i ty of water showed tendency in increas ing 

the height s i g n i f i c a n t l y than r e s t of the combinations. Higher 

frequency of i r r i g a t i o n also found benef ic ia l in enhancing 

the height i n case of v a r i e t y Ho. 168 a l so . 

At 90 days, l e a f number pe r p l an t was a l so enhanced 

s i g n i f i c a n t l y and found maximum i n v a r i e t y :io. 168 applied 

with i r r i g a t i o n a t 0.75 ^UF. This oiight be because of the 

£cne t ica l p o t e n t i a l of the v a r i e t y and Bore a v a i l a b i l i t y of 

s o i l moisture- in case of frequent i r r i g a t i o n s . 

Kean l ea f area was a l so influenced by the combination. 

More frequent i r r i g a t i o n s produced more l e a f area in case of 

hybrid CSE-fti a t 90 days while in case of v a r i e t y Wo. 168 a t 

ha rves t . This might be because of l a r g e r s isu of l e a f in case 

of hybrid JSK-SH and more number of leaves and l e s s percentage 

dropping of leaves t i l l harvest in case of v a r i e t y lio. 168. 

The s tudies on t o t a l dry matte r per p lan t and i t s compo­

nents a t harves t , a l so revealed, t h a t dry weight of leaves was 

maximum of v a r i e t y No. 168 at higher frequency of i r r i g a t i o n 

than r e s t of the combinations. Warhead weight was, however, 

more i n case of hybrid uSK-SIl with higher frequency of i r r i g a ­

t i o n than o ther combinations. This might bo because of the 

genet ica l p o t e n t i a l of the hybrid OJE-8R in respect of i t s 

a b i l i t y t o transform the accumulated dry matter i n a reprodu­

c t ive p a r t . Kicher frequency of i r r i g a t i o n aided these 

v a r i e t i e s to show the p o t e n t i a l difference more, than l e s s 
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frequent i r r iga t ions . In short , var ie ty Ho. 168 under both 

i r r iga t ion levels failed in converting the accumulated dry 

matter in reproductive parts as much as that of hybrid CSH-8B. 

Girth of earhead, weight of earhead, weight of grains per 

earhead and thousand grain weight were observed maximum i n the 

combined effect of hybrid Ĉ H-8Ti and more number of i r r iga t ions . 

Frequent irr igations helped in increasing these characters in 

case of both the va r i e t i e s . Hybrid CSH-8R might have the gene-

t i c a l potential which might have enhanced the growth in terms 

of above 'jjaield a t t r ibut ing characters than var ie ty No. 168. 

This effect was further observed in grain yield. Hybrid CSH-8R 

with higher number of irr igations produced significantly more 

grain yield than res t of the combinations, ihe effect of the 

combination of hybrid rSH-SEl and more number of i r r iga t ion on 

the yield a t t r ibutes thus further helped in increasing the grain 

yield per hectare than other combinations. 

Varieties and mulches : 

The studies on plant height indicated that hybrid 

CSH-8R when grown with sugarcane trash mulch, produced signi­

ficantly more plant height at a l l the stages of growth than 

the res t of the combinations. This might be at t r ibuted to 

genetics! potential of hybrid CSE-8R and more favourable 

effect of sugarcane trash mulch in keeping the higher so i l 

moisture status by checking evaporation than res t of the 

mulch treatments. 

The leaf area per plant was significantly increased by 

the combined effect of hybrid CSE-SR and sugarcane trash mulch 
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at e a r l i e r growth stage of 60 days when there was no dropping 

of leaves and might be because of the larger l ea f size of hybrid 

JSH-8R than the var ie ty Mo. 168. Bowever, this effect was 

faded away at harvest and variety No. 168 showed more leaf area 

with sugarcane trash mulch, at harvest, than other combinations. 

Sugarcane trash mulch thus, increased the leaf area than other 

mulch treatments but the difference in genetical potential 

in respect of leaf s i ze , leaf number and dropping of leaves in 

varied degree of var ie t ies showed the different effects a t both 

the stages of observations. 

The length of earhead, length of peduncle, weight of 

earhe%, weight of grains per earhead and thousand grain weight 

were also influenced signif icant ly by the combination of varie­

t i e s and mulches, sugarcane trash mulch increased the values 

of these characters In case of hybrid CSK-8R than rest of the 

combinations. The yield was also influenced in keeping with 

the yield contributing characters mentioned above and thus 

maximum grain yield was obtained from hybrid CSE-8R with 

sugarcane trash mulch. 

Here again the genetical potential of hybrid CSH-8R 

i n producing higher values of these characters than variety 

Ho. 168 were further enhanced by the more soUL moisture 

status effected by the sugarcane trash mulch tlmn6ther 

mulch treatments. 

I r r igat ion and mulches : 

The growth measured in terms of leaf area a t 90 days, 
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stem weight a t 60 days and weight of reproductive parts a t 

60 and 90 days was influenced significantly by the combined 

effect of i r r igat ion and mulches, The higher freouency of 

i r r iga t ion and sugarcane t rash mulch increased the above 

growth a t t r ibutes than res t of the combinations. !This 

indicated that the higher level of so i l moisture status 

created by the above combination was beneficial in increasing 

the growth of jowar. 

The weight of earhead and weight of grains per ear-

head and f inal ly yield of grain were increased significantly 

by the combination of more frequent irr igations and sugarcane 

trash mulch than res t of the combinations. 



 
 
 
 
 
 
 
 

 



Chapter ¥1 

SUMMARY AND CONCLUSIONS 



Chapter VI 

aiJMMARY AHE> CONCLUSION 

An agronomic investigation, the results and finding of 

which hare been discussed in the foregoing chapters was planned 

and conducted to study the effects of two i r r iga t ion levels v iz . 

i r r igat ions at 0.50 WUT and 0.75 WUF and three mulch treatments 

namely sugarcane trash mulch a t the rate of 5 t /ha , bitumen 

mulch 2 t /ha and control on the growth and yield of hybrid CSH-8R 

and a var ie ty No. 168 under summer conditions in the ins t ru­

c t ional farm of the Mahatma Phule Krlshi Vidyapecth, Rahurl 

during summer, 1977. 

Besides the data on yield and yield a t t r ibut ing chara­

c te r s , the periodical observations on plant growth, in respect 

of plant height, leaf number, leaf area and t o t a l dry weight 

per plant and i t s components were recorded. These growth obser­

vations were used to analyse the growth behaviour during summer 

with the help of Absolute Growth Rate (AGR), Relative Growth 

Rate (RGR) and Net assimilation Rate (HAR). The percentage 

concentration of nitrogen in different plant components was 

determined at harvest and the t o t a l uptake of nitrogen was 

worked out. The quality of grain was determined by estimating 

the protein contents. The seasonal consumptive use, mean daily 

consumptive use and the moisture use efficiency by jo war under 

summer conditions were also worked out. In addition the quantity 

of weeds removed a t harvest and so i l temperatures, on 100th day 

of crop growth were also recorded. 



The Important finding of the investigation are summa­

rised below : 

A. Croy growth and development : 

1. The mean maximum height of 108.10 cm was attained by 

jowar during summer. 

2. The mean maximum functional leaf number was 11.82 at 

60 days growth and thereafter the number was reduced to 8.05 

at harvest indicating 31.9 per cent reduction in functional 

leaf number from 60 days of growth to harvest. 

3 . The mean maximum leaf area of 3^.33 dm2/plant was 

observed at 60 days growth which was reduced to 23.32 dm2 per 

plant at harvest. The leaf area index was 5«08 at 60 days 

growth as against 3.*+? at harves^t. 

h. The mean to t a l dry weight per plant was ll^.M- g at 

harvest , out of which U-6.96 g i . e . 1+0.7 per cent was contri­

buted by earhead followed by stem and leaves. 

5. The mean maximum AGR of height of (1.62 cm per day 

during 31 to 60 days growth period was observed. The mean 

maximum RSI of plant height of O.OM-5 cm per day was observed 

during 31 to 60 days growth period of jowar during summer. 

6. The mean maximum AGR of 1.88 g per day per plant 

was observed during 31 to 60 days growth period while mean 

maximum RGR of 0.070 g per day per plant during 31 to 60 days 
o 

growth period and maximum NAR of 0.0991 g/dm4-/day was observed 

during 31 to 60 days growth period. 

7. The mean length and girth of Jowar earhead, during 
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summer, was 18.38 cm and 15.52 cm respectively vhich showed 

the ra t io of liO.85. 

8. The mean length and diameter of peduncle was 27.00 

cm and 0.96 cm respectively daring summer. 

9. The mean weight of earhead was if6.96 g. The mean 

weight of grains and that of bhoosa per earhead was 38.79 g 

and 8.26 g respectively. This showed that the grains contri­

buted to 32.6 per cent of the to t a l earhead weight. 

10. The mean thousand grain weight was 28.29 g» while 

the mean number of grains per earhead was lU^O.^O. 

11 . The mean grain yield per hectare of jowar was V8.50 

q/ha and that of kadbi was 103.75 cj/ha which sbowed 2.1** as the 

ra t io of grain to kadbi under summer conditions. 

12. At harvest, percentage concentration of nitrogen 

was maximum in grain to the tune of 1.39 per cent, i t was follow 

ed by leaves and stem (0.7^ and Q.hh per cent respectively). 

13. The mean nitxogen uptake per plant was O.936 g, out 

of which, 0.536 g was in grain, 0.231*- g in .leaves and 0.166 g 

in stem. The mean quantity of nitrogen removed per hectare 

was 131.65 kg/ha under summer conditions. On an average .1pwar 

grains contained 8.66 per cent crude protein. 

2k. The mean consumptive use of .iowar during summer was 

588.3 mm. The arithmetic mean of the consumptive use per day 

was ^.7 naa and moisture use efficiency by .lower during summer 

was 8.27 kg/ha per mm of water. 
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1 5 . Despite the one weeding done a f t e r 26 days, 5.28 

quinta ls of dry weeds were removed per hectare from jpwar 

f i e l d a t harvest during sucker. 

16 . The mean s o i l temperature a t 10 crc depth on 100th 

day in jowar f i e ld during summer was 32.6°C. 

B. Varie t ies : 

1 ) The growth measured i n terms of he ight upto harves t , 

l e a f area upto 90 days growth was more i n case of hybrid CSH-8R 

than va r i e ty No. 168. The height a t harves t , was 120.88 cm i n 

case of hybridcC&E-au and 95.31 era i n case of va r i e ty ho, 168. 

The leaf area, however, a f t e r 90 days was more i n case of v a r i ­

e t y Wo. 168. At 90 days and a t harves t , the l e a f area was 30.*+! 

and 22.95 dm2 r espec t ive ly i n case of hybrid CSH-8R and 28.00 

and 23.68 dm2 r espec t ive ly i n case of v a r i e t y l.'o. 168. The l e a f 

s ige of hybrid CSH-8H was more than v a r i e t y No. 168. 

2. Mean functional l e a f number was uaoro from 60 days 

growth t i l l harves t , in case of v a r i e t y Ho. 168. At harvest 

i t was 8.57 in case of v a r i e t y Ho. 168 as acalns t 7.53 i n case 

of C&H-8R. There was less^dropping of leaves i n case of v a r i e t y 

Ho. 168. 

3 . The t o t a l dry weight was more i n case of hybrid 

CSH-8R upto 90 days growth. At ha rves t , however, t o t a l dry 

weight per p lant was maximwn in case of v a r i e t y lh. 168. The 

contr ibut ion of earhead to the t o t a l dry weight was more in 

case of hybrid CSH-Qu. 

h. The growth f a c t i o n s such as Afflt of p l an t height 
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showed the higher values daring both the periods of observat ion, 

i n hybrid C&H-8R than v a r i e t y No. 168. The s i m i l a r t rend was 

a l s o observed In AGR of dry mat ter . The RGEI of p lan t height 

and dry matter pe r p lan t during both the periods of observa­

t i o n showed more o r l e s s the same values in case of both the 

v a r i e t i e s . The NAB. of dry matter per p lan t was more during 

both the stages in case of v a r i e t y No. 168. 

5. hybrid CSH-8II produced more mean length (22.60 cm) 

and g i r t h (15.99 cm) of earbead than v a r i e t y If,<-,. 168. 

6 . Mean length of peduncle of hybrid _WI~8I1 was more 

(29.65 cm) while the diameter of peduncle was more (1.01 cm) 

i n case of v a r i e t y Ho. 168 as against 0.90 cr» of hybrid C&E-8R. 

7. The mean weight of earhead (50.52 g ) , cean weight of 

grains per earhead (^2.76 g) and mean thousand grain weight 

(32.15 g) of hybrid* C&R-8R were more than v a r i e t y No.168. 

8. Variety No. 168 produced more weight of bhoosa per 

earhead (8.85 g) and more nwaber of grains per earhead (1536.78) 

than hybrid CSH-8it. 

9 . Mean grain y ie ld of hybrid CSIL.8R was 55.h7 q/ha as 

aga ins t hl.kS q/ha of v a r i e t y No. 168. a»H-8i: thus produced 

33.0 per cent more grain y i e ld . 

10 . The kadbi y ie ld of v a r i e t y Mo. 163 (107.9+ q/ha) 

was more than the kadbl yield of hybrid C3H-8R. Var ie ty 

No. 163 thus produced .9 pe r cent more kadbi y i e l d . 

1 1 . The grain t o kadbi r a t i o was wider (2.605 in case 

of v a r i e t y Ho, 168 than the r a t i o of hybrid caL-8L. 
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12. The mean crude protein content of grain of variety 

Ho. 168 was 3.88 per cent and was more than that of hybrid 

CSH-8R which was a.Mf per cent. 

13. The values of percentage concentration of nitrogen 

i n different plant parts at harvest -were higher in case of 

var ie ty Ko. 168 than hybrid CSH-SIL 

l*f. There was no difference in nitrocen uptake per plant 

and to t a l uptake per hectare in case of both th. variet ies under 

study. 

15. The mean seasonal consumptive use was 599.7 mm of 

var ie ty N0. 168, which was more than that of hybrid CSH-8B 

(561.1 mm). There was no difference in mean daily consumptive 

use by these two var ie t ies . 

16. Moisture use efficiency of hybrid a>H-8K was 9,88 

kg/ha/mm while i t was 6.92 kg/ha/can of water in case of variety 

No. 168. 

17. Varieties under study had no different ia l influence 

on weed growth and so i l temperature. 

Irrigations . 

1. The growth of .1pwar studied in respect of mean plant 

height, mean number of functional leaves per p lant , mean leaf 

area per plant and mean dry weight of plant and i ts components 

during aH the stages of observations influenced by i r r igat ion 

leve ls . Irr igations applied at 0.75 WOT Increased the growth 

in respect of a l l tiie above characters than irr igat ions at 

0.50 Witt*. The higher so i l moisture status naintalnbd throughout 
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the growth due to more frequent i r r igat ions with shorter 

in te rva ls , thus enhanced the growth of jowar during summer. 

At harvest, the mean plant height, mean functional leaf 

number per plant , mean leaf area per plant and mean dry matter 

per plant due to I r r igat ions a t 0.75 WUF were 113.09 cm, 8.15, 

23.68 dm2 and II9.76 g respectively as against 103.10 cm, 

7.95 t 22.95 dm2 and 112.09 g respectively due to irrigations 

at 0.50 WUF. 

2. Growth in respect of height and to ta l dry matter 

studied with the growth functions such as AGH, RCL and KAR 

during 31 to 60 and 61 to 90 days growth periods also evidenced 

the similar trend i . e . i r r iga t ions at 0.75 WttY increased the 

growth rates during both the periods under study than i r r iga­

t ions at 0.50 WUF. 

3. The yield at t r ibutes such as meanlcngth and gir th of 

earhead, mean length and diameter of peduncle, mean weight of 

earhead and that of grains and bhojjsa per earhead, number of 

grains per earhead and thousand grain weight were a l l increased 

s ignif icant ly due to higher so i l moisture status maintained 

throughout the growth period due to i rr igat ions at 0.75 WUF 

than the i rr igat ions at 0.50 wui, 

h. Mean grain yield of 50.88 q/ha and cean kadbl yield 

of 106.79 q/ha were more due to i rr igat ions at 0.75 WUF than 

*+6.0L q/ha and 99.38 q/ha that of grains and ]iadjbi_respectively 

due to i r r igat ions at 0.50 WUF. The increases in grain and 

fcadbl yields were to the tune of 10.5 and 7.5 per cent respe­

ct ively . 
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5. The grain to kadbfl. r a t io was narrow (2.10) in case 

of i r r iga t ions at 0.75 WUF as compared to i r r igat ions at 0.50 

WUF (2.16). 

6. The crude protein content was 8.8S per cent in case 

of i rr igat ions a t 0.50 WUF as against 8.50 per cent in case of 

i r r igat ions a t 0.75 '*'*&'. 

7 . There was no ouch difference in nitrogen removal per 

hectare in case of both the i r r igat ion leve ls . 

8. The seasonal consumptive use was 639.5 mm in i r r iga­

tions at 0.75 WUF, while i t was only 539.0 mm in case of i r r iga­

tions at 0.50 WUt. 

9. The moisture use efficiency was 8,9*- kg/ha/am of 

water due to i r r igat ions at 0.75 WUF, while i t was 7,96 kg/ha/Ban 

of water in case of i r r iga t ions at 0.50 WUI-. 

10. The quantity of weeds removed at harvest, from 

jowar field in the irr igation treatment at 0.75 WUF was 6.8*f 

q/ha as against i*.95 q/ha in case of i r r igat ions at 0.50 wUf. 

As in case of growth and yield of ,1pwar weed growth was also 

enhanced hy higher so i l moisture regime Maintained due to 

frequent i r r igat ions at 0.75 WUF. 

Mulches : 

1 . xlm growth of &war_. studied In respect of mean plant 

height, mean number of functional leaves per p lant , ©eanleaf 

area per plant and mean dry weight of plant and i t s components 

during a l l stages of observations were influenced by mulch 

treatments. Sugarcane trash mulch increased the growth in 
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respect of a l l the above* characters than bitumen mulch and no 

mulch treatments. At harvest, the mean plant height of 113,**7 

cm, mean functional leaf number per plant of 3.23, Bean leaf 

area per plant of 2^.35 dm2 and to t a l dry matter per plant of 

122.6^ g were observed in case of sugarcane trash mulch t r ea t ­

ment. BitUaen and control did not show differential influence 

on the above growth characters. 

2. The yield at tr ibutes such as mean length and girth 

of earhead, mean length and diameter of peduncle, mean weight 

of earhead and that of grains and bhc-osa per earhead and 

thousand grain weight were a l l increased due to application of 

sugarcane t rash mulch at the rate of 5 t /ha than other two 

mulch treatments which showed more or less similar effects , 

3. Mean grain yield of %.k2 q/ha and that of kadbi 

yield of 108.38 q/ha, were obtained from the treatment of sugar­

cane trash mulch. The grain and kadbfl. yields due to bitumen 

mulch and no mulch treatments were more or less equal and were 

much low than due to sugarcane t rash mulch. ugarcr.ne trash 

mulch produced 9,9 and 7.5 per cent more grain and kadbi yields 

respectively, 

k-. Grain to kadbi ra t io of 2.15 was comparatively wider 

in case of no mulch treatment. 

5. 1'he crude protein content of grain of 3.81 per cent 

was more due to control. 

6. Total nitrogen removed per hectare (13*+.55 kg) was 

s l igh t ly more in case of sugarcane trash mulch than other two 

mulch treatments. 
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7 . The seasonal consumptive use was of 568.1 vm i n 

sugarcane t r a s h mulch t rea tment . This was comparatively l e s s 

as against 6O9A mm under no mulched condi t ions . 

8. The moisture use e f f ic iency was maximum of 9.05 

kg/ha pe r mm of water in case of sugarcane t r a s h mulch as 

agains t 7.68 kg/ha/mm of water and 7.76 kg/ha/mm of water in 

case of no mulch and bitumen mulch treatments respec t ive ly , 

9 . The quant i ty of weeds removed a t harves t from .1owar 

f i e l d from sugarcane t rash mulch was k-M q/ha which was around 

60 per cent of the weed removed from the bituncn and no mulch 

t r ea tments . 

10. i -pplicat ion of sugarcane t r a s h mulch reduced the s o i l 

temperature a t 10 cm depth by 2°C during sumner than bitumen 

mulch and con t ro l . 

I n t e rac t ions . 

Var ie t ies x I r r i g a t i o n s : 

1 . Mean he ight of C&H-8R with i r r i g a t i o n s a t 0.75 WUF 

was more throughout the growth per iod than o ther combinations. 

At harves t , i t was 12*f.52 cm. 

2 . At 90 days, v a r i e t y Ko. 168 showed maximum functional 

l e a f number of 9.60 when i r r i g a t e d with 0.75 wuT. I t was more 

than r e s t of the combinations. 

3 . Mean l e a f area a t harves t was caicimun of 2*f.l*f cm 

pe r p lan t in case of v a r i e t y Ho. 168 i r r i g a t e d with 0.75 OT 

than r e s t of the combinations. 
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h. The dry matter of leaves (35.63 g) a t harvest was 

maximum i n case of v a r i e t y Ho, 168 i r r i g a t e d at O.75 WUT 

than r e s t of the combinations. 

5. i'he dry weight of earhead a t harvest was 51.08 g 

of hybrid CtfH-SR. applied with i r r i g a t i o n s a t 0 .75 wflQF than 

r e s t of the combinations. 

6. Girth of earhead (16.3L6 c c ) , weight of grains per 

earhead (U-3.26 g) and thousand grain weight (32.53 g) were 

observed maximum i n the combined e f fec t of hybrid C&B-8R 

and i r r i g a t i o n s a t 0.75 WUF than o the r combinations. 

7 . The grain yie ld of 56.M+ q/ha was observer! as a 

combined ef fec t of hybrid CSH-8E and i r r i g a t i o n s a t 0.75 Witt . 

Var ie t ies x Mulches : 

1 . Plant he ight i n hybrid CSI1-8K with sugarcane t r a sh 

mulch was maximum 128.29 or. az harvest than r e s t of the 

combinations, 

2 . At harves t , the? maximum l e a f area 2k,$* dm2 pe r 

p l a n t was observed in combined e f fec t of v a r i e t y Ko. 368 

with sugarcane t rash mulch, which can be a t t r i b u t e d mainly 

t o the Eiore number of leaves of v a r i e t y No. 168. 

3 . The length of earhead (21.71 cm), length of pedu­

ncle (31.12 cm), weight of earhead (53.^3 g) s weight of grains 

per earhead W . 3 O g) and thousand grain weight and f i n a l l y 

grain y ie ld (59.35 q/ha) were a n due to combined ef fec t of 

hybr id Ct;il~8Ii and sugarcane t r a sh mulch. These values were 

maximum and more than r e s t of the combinations, 
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I r r i g a t i o n s Mulches : 

1. The l ea f area a t 90 days growth (31.3> dm2) dry 

wei^it of stein at 60 days (32.06 g) and that of reprodu­

ctive part at 60 days (7»3? g) and 90 days ( 3 9 . ^ g) were 

maximum in caso of sugarcane trash au3ch with too re number 

of i r r iga t ions . 

2. 'x'he weight of earhead O1.05 g)» uoight of 

grains per earhead (2+2.10 g) and &rain yiul j ( ^ . 5 3 q/ha^ 

were maximum in th& combination of sugarcane trcush mulch 

and more nutcber of i r r iga t ions at 0.75" WUF. 
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