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INTRODUCTION 



Tat 	SlJJL of foo aa roblees 

as 	s ha world . Many things have changed since the dawn of 

civilization but the oroblem of malnutrition and hunger reeiris 

:i1l unsolved and it will hardly be solved in future too because 

she world 000ulatian is increasing at a fast rate . iowev3j 

temeora.xy relief has b3en achieved in food supply with the evolution 

of high yielding varieties of cereals coupled with avanced methods 

Of their cultivation . But the problem of orotein deficiency hs 

created an alarming situation , oarticularly in under develoacl 

°OJ.tri 	where millions of people are suffering due to malnutrition,  

At present the entire world is facing protein short -,e 

due to Deputation exoloejon . Accor0inZ to U.N. Statistics the 

world copulation was 3.5 billions in the year 1968 , Which is 

expected to rise to 6.3 billions in the year 2033 AJ). According to 

Colvin (1368), F.A. 0. estimates , that by the year 2333 	we must 

triple our oresent food Production and increase the level of protein 

Production by a factor of 43 to feed the growing Population . 
This 

challenge can be met by increasing Protein rich food from animal 

sources or by increasing production of Pulses . The use of  formers  

in daily diet of Indians is restricted because of two reasons 

firstly lo-w pro(3uction of animal orotein and its high cost oar unit. 

According to T)ivitt and Mudambi (1369) , the cost of animal arotein 

varies from "s. 0.18 to 3.47 oar 1') grams where as that of vegetble 

Protein ranges from . 3. 3.5 to 0.11 . Secondly majority of Indiaa 
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vet veti ri~.n . 	ace 	••i e 	acing the o_o_ , _zctiori of asIc cc is he 

only alternative to techle this problem 

Gram commands premier Place amongst the pulse crr00s in 

India 	It covers 7. B5 million hactares under its cultivation with 

n annual production of 4.97 million tons , which accounts 5) of 

the total acreage and production under pulse crops in India 

Madhya 'radesh rants second in prod fiction 	c:rell as in acre-a ge 

under chic crop in India 

from , besides a rich source of protein also buildsuo 

soil fertility and thrive well under unirrigatnd conditions where 

rzost of the rabi crops do not fair;rell . The crop is so much 

imcortant and com:son in Indian dietary that it is used in several 

clays and various forms through out the country , It is used as dal, 

besan , flour , crushed or whole gram , boiled or parched , roasted 

or cooked , salted or sweet preparations and green foliage as 

vegetables . Germinated seed is recommended against scurvy . Malic 

4nd oxalic acids extracted from green leaves of gram are used to 

cure intestinal disorders . It is also a rich source of calcium 

phosphorous , iron and vitamin 'c' 

Unfortunately , gram crop in India have navar traditional 
yielded per hectare as much as crops grown in other countries of the 

world . For increasing the total production of gram in India , the 

Per uit area yield is needed to be pushed up because no extra land 

is available which can be brought under plough for its cultivation. 

pence , the only alternative is to increase yield per hectare by 

evolving new varieties of high yielding potentials rith new 



t cani _Lues Of cultivation , such :a.s o~Pti eCzr_ cde.ts of ,ila.ntiag 

suitable row spacing and judicious manuring . 

-for yield performance can be attributed to the lock of 
suff. is 	 -c knowledge about optimum time of sowing 	Cr onsownat 
proper time gives more yield Per hectare while a little early or 

lode sowing may make a great difference in yield , Late sowing 

raduces growth period which ultimately affect grain yield . Early 

sowing ensures better utilization of moisture for growth particula 

when moisture is a limiting factor . Time of sowingJ  depends on 
several factors such as soil fertility , climatic conditions 

(rainfall , humidity and temperature ) and characteristics of the 

variety , 

Sow spacing is the most important factor in the cultivat-

ion of gram crop . It has been observed that yield of gram is greatlE 

affected by spacing , Therefore , to obtain maximum Production of 

grain optimum row spacing must be provided to the crop , ?rooer 

spacing ensures uniform supoly of moisture 9  nutrients and sunlight 
to the growing crop , 

Varieties play an important role in the production of 
grain 	

Selection of proper variety for a set of agro-climatic• 

conditions  is very important to achieve maximum potential , It is„s 

also been observed that varieties interact with Cates of so,.;ing and 

row spacing 

Soil and clittiatic co.lrlitior,s vary from olaco to pace in 

India 	
These varying Problems ? which are rarely identical from 

one place to another , demand individual indigenous inyestinatiota 
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before solu`rions for tiheti can be _round . Keening in view the above 

facts a trial entitled " 	nnnCP of arara varietie to dates of 

hl_;nting and row soacing" was conducted on grans crop during the 

i bi season 1973-74 at Safi Ahmad Ridwai Agriculture College F.ra ,. 

behors (N.  °.) to find out the answers of the following 7roblems 

( i) Suitable date of sowing for S pore ration 
( ii) Optimum row spacing . 

(iii) 	variety which can orova hihest fiei'er for 
this tracts 



REVIEW OF LITERATURE 



F LIT  _ U 

z imoortant ?ulse crop of the country 

but there is a great paucity of research work . However , an attenptl 

has been made here to summarise the work already clone on dates of 

sowing , spacing and variety aspects on this crop . A brief rovie,:r 

of the same is presented below under the following heads 

EFFECT OF n:TE OF SO:iIHG ON :e 

`ti 1d  re Singh (19.59) , reoorted that end of Seotember to mid 

October as normal sowing time of grain in U. "'. 

Sen, Yt -aU. S19o4) , stated that gram yield decreased when 
the crop was sown later than the last week of October . 

Gandhi and Mathur (1964) , found at Delhi that yield of 

gram did not differ significantly when crop was sown from the first 

day to the last day of October under unirrigated conditions. 

Sur , Sengupta and Sen (1966) , concluded that the grain 

Yield was maximum when the crop was sown on October 28 , and there 

was reduction in yield in earlier or later sowings 

Sen , Sengupta and Mukherjee (1966) , reported , at 

Berhampure Farm , Hest Bengal , that highest yield of ;ram was 

obtained from early sowing (October) 

Sawhney (1967) , concluded from the experiments conducted 

at 91njab on gram , that the sowings carried out in the first 

fortnight of October proved conducive to higher grain yield than 

late plantings . 

Sen (1967) , confirmed that late October sowing is best 
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for dram crouu , but fair out tarn could be obtained when sown uo 

to the second week of November . Soving in November gave 000r yields 

arid very early sown crop also did not yield high 

Eshel (1938) , stated that October sowing oroc?.uces more 

grain yield per plant 

Mathur and Tomar (1963) , at 9.eeion.al  gril. 9esearch 

Station , Shriganganagar (Ea jasthan) found that the optimum soaring 
time for all varieties of gram alas from mid October to the first 
week of November 

Sharma , Batra and Vaidya (1 ,33 ;~~) , reported from the 

experiment on gram varieties , at Ferozpur -Aznjab , that higher 

Drain yields were obtained from the soarin-gs done on 21st October 

	

and 4th November than on 13th November 	J 

~houdhary , Bhatia , Sharma and Singh (1371) , observed 

that Planting on 2nd November gave maximum average yield of 36.48 

it/ha. The other two dates yielded significantly less . The reduc- 

tion in yield was smaller in early plantings than in the late 

Plantings . 

Saxena , Yadav and Singh (1971) , reportvc' the results of 

an investigation carried out on the different dates of sowing , row 

spacing and varieties at .71antnagar . They found that the soaring on 

loth November gave higher yields than late sowing . 

rlaheshwari and Singh ( 1972 ), concluded from the 

experiments carried out at Jabalpur and indore , that yield cliff., e-
nces due to different sowing dates were significant at both the 

locations . The hlgheg 	> 

	

v 71~a.n rre ire yi eld 	~' (-. i•iit/ha,) lJ2s recorded 
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at Tetal cur aben the crod was so;i1 on 3i;h i'overibor .rhi1 at Indor-e 

the optimum sowing time was 20th October rhich ?roc'uced. highest 

ns-aan grain yield ( 13.53 t/ha. 

Singh and IKishra (1972) , re )opted significant differences 

in the yield due to different dates of sowing . The crop Planted on 

30th October gave highest grain yield of 27.05 .fit/ha. They further 

stated on the basis of east results that 15th October sowing gave 

the highest yield . There was decrease in yield of gram varieties 

when planted after 30th October . 

Khed'!ar (1972) , observed that the yield differences due 

to various dates of planting were significant . Sowing done on 1st 

	

October gave the highest yield. 	The yield was significantly reduced 
as the sowing was delayed . 

Saxena , Yadav and Singh (1972) , concluded that the 

effect of dates of planting was highly significant . Yield decreased 

s
ignificantly as the date of sowing was delayed beyond October , 30. 

Khedkar (1972-73) , found that out of different dates of 

sowing viz 1st October , 15th November and 39th November . P rst 

two dates of sowing ( let Sc 15th Oct. ) were significantly superior 
in Yield. 

Nema (1973) , conducteg. an  exeeriment at  the dgric liture ry   
otla  ;e Farm , Sehore on green and found that the 

 effect of dates of  
Planting was highly significant . He concluded that yield declined 

with late sowing beyond October , 30 

Saxena and Yadav (1973) , found that data of sovi.ng i.e. 

30th November gave the highest yield i 	of gram over ?'i.her dates or 



• ihC:i ....L 7('_ed that ield. ciifareaces betwern 	_f a_C~nt 

dates of sowing were not statistically significant 

a gar and Singh (1 73) 	reoorted from Kanpur , that the 

yield of grain was consistent up to 39th October at Kalyanpar 

3ta:✓ah and Azamgarh centres , Drastic reduction in yield were 

recorded at all centres for 15th November and 30th November sowings, 

Results of the coordinated trials conducted at different 

centres under I.h. 1I. ,-Ialsa iPro.ject during 1972-73 , indicate tht 

the difference in yield due to dates of sowing were significant 

30th October , 1st October , 15th October and 13th October were 

found significantly superior in yield at Ludhiana (Lanjab), Seior°s 

( ,11.:.) Bandnarar and Chanduli (M.S.) respectively . 

:,meant theiaht;- Singh and Alam (1944) , reported that the r=z„ of 

increase in stem height was greater in late sowing than early ones, 

Mahanta (1967) , reoorted that the wheat crop sown oil 1st 

December recorrled. significantly more height than other dates of 

sowing . The plant height decreased where sown earlier or later then 

optimum time of sowing 

Indoria ( 1963 ) , found that the height of wheat plant 

mostly increases from 1st to last date of sowing 

L'.turit;e -Singh and •Alam (1944) , stated that as the so;•ring r :e 

delayed in wheat crop the number of drys from sowing to iii yin 

Went on decreasing 

gal and 37_ a.ni (1847) , observed Progressive decrease in 
the number of days taken from sowing to maturity , in delayed sowiug 

of wheat croc 
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egh aaa --1.a Ci9t) 	found tbat the 	a 
1iaLt 	'action in test weight with late sowing 

e t - 	(1947) , found that early soiin in ibrt 

awn a raco 	d 

 

more test weight of 1930 grains as comoa red to late 

sowing . This is also confirmed by Garg (1959) , Indoria (loss) 
roeincofitent:- Viljoen (1937) , from South Africa renorted that 

delayed elantin; od 3oyaba 1 raub;s ii :i bt iocrwcn ia 	otein 
coot ant 

t33) , 000clue ad £com a:: It dofle at Sahopa 

griciatareol1ege that the increase in orotein nercantan was 

associated with delayed planting of sovabeen croo 

FFgg OF G;1 S-'ACITG OPT 

j21;- 	Anonymous (1953-54) , at Arne j in AhInadba$ obsa rved that 

30 cm. spacing between two rows gave significantly higher yield than 

either 38 cm. or 49 cm. soacings 

Anonymous (1955-56) , from iTjOhCd in Yajç (14.3.) conclude  

that 25 cm. spacing gave higher yield than 37 cm. in both the years 

but the difference in yield was significant only in one year 

Anonymous (1957-58) , from Wgixaj in the T)angs , found V-1-at 
29 cM. spacing between two adjacent rows gave significantly higher 

Yield than 38 cm. spacing with chafa variety in two out of three 

Years  

Viral , Sen and Tana. (1953) , stated that numb(2er of nods 

and yield per plant increased with wider row spacing 

Sawhmey (1967) , stated that 30 cm. spacing betwoon the 

rows Produced higher yields under ¶ssar conditions 

)avig , 	- 	(ioso, found that narrow row noaciog of 



25 sm. gave as: ieee yield (2733 Hg 'ha. ) as coreaaet to 	rso\'r 

spacing of 50 cm. (2135  

Choudha ry , a t - g_l (1571) , observed.  that row spacing of 

30 cm. gave the highest grain yield (35.34 it/ha. ) . Increasing the 

row spacing to 45 cm. reduced in a significant loss of yield 

(3.0 -t/1ia. ) , dt 3) cm, spacis the yield reuctiori 51E SICXiSUS1 

C 0 to 15 it/ba.) 

Saxena , 	- g1 (1071) , rejected fron tgriculture 

University , 	ntnagar that row spacing failed to show any signifi- 

cant effect on the yield of gram crop . However , they retorted 

higher yield in 3) cm. spacing than the 4.5 cm. and 60 cm. spacings. 

Maheshuari ., et - l. (1972) , found in a three years trial 

that 20 cm. row spacing gave highest grain yield at Jabalpur while 

at Indore the highest grain yield was recorded under 30 cm. spacing. 

Similar results were obtained by Sen and Jana (1965) arid Homer 

- gJ, (1957) 

Saraf (1572) , found that row spacings affected grain yield 

significantly . A closer spacing of 30 cm. row to row gave 207 Kg/ha. 

more yield over wider spacing of 45 cm. 

Singh and Mislera (1972) , reported from Hisser 	row 

spacing failed to show any significant effect on the yield of 'Cram 

Khedkar (1972) , found that row spacing influenced the 

yield significantly . The yield was decreased significantly as the 

row spacing increased from 3) cm. to 60 cm. 

Saxena 	- . (1972) , observed that the differences 

between three row spacings were not significant . But the row 

spacing of 30 cm was best for variety 0.235 



hied' .r (1)72) , in his studies on the effect of irri^:e. -

i.ion and roar spacing on yield of gram noted. that the spacing of 

3) cm. x 15 cm. gave significantly higher yield. than 45 x 1) cm. 

spacing 

Nema (1573) , found in lei, studj s at Sa,101re Agriculture 

College Farm that the variety G.62-404 sown with 30 cm. row soa.cing 

gave significantly higher yield than other treatments. 

Yadav , at - al (1973) , found that differe.nc•e due to row 

spacing was highly significant . Soaring at 45 cm. apart was found 

superior over 33 cm. 

.anwar and Singh (1973) , concluded from the results of 

two research centres , ( sta.c•rah & _A sm arh ) that the 3) cm, row 

spacing was significantly superior to 45 cm. spacing . 

Sinha (1973) , found that the crop planted with the ro,r 

spacing of 33 cm. produced maximum grain yield 

Paul and Sekhon (1973) , reported. from 3anjab Agriculture 

University Ludhiana , that the row spacing did not influence the 

grain yield significantly . However , the trend was in f=avour of 

30 cm. row spacing 

Rissul.ts of the cooxt.ina.ted trials conducted at different 

centres during 1972-73 indicate that the differences in yield due 

to row spacings were significant . Roca soacing of 33 cm. proved 

superior than 45 cm. row spacing at Sehore , Ludhiana and Chanduli 

centres . Under irrigated conditions , at Badnapur 04.6.) row s o•~_c: 2 

Of 45 cm. 	found suoeri.or inl.d over r 3'7 cm, :nor soci.ng 
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-  4 goou1at _on >- .'icka't and Fredaricks (1)3)) 	_ - )cLt e._ that .t 

very high yield of jowar and more number of plants with closer 

spacing as compared to wider spacing 

Yadav (1953) , found that the Spacing of 33 cm, b:eb,reea 

rows of jowar crop gave highest number of plants oar plot than the 

:,rider spacing 

: liw.1 (1935) y  record ;:' more number of jowar plants 

with closer sPaeing of 3) cm. as comoa ed to wider spacing 

'lant hei ht  :- ?aliwal (1965) , found that different spacings have 

not influenced. the height of jowar plants considerably . Tiowever 

maximum height of plants was recorded in -,rider spacing than the 

closer spacing 

Test weight  ,.- 1 irad , et - 	(136)) 	recur' ...that tha Last 
weight of 13)0 grains was more or less the same in 25 cm, and 45 cm. 
spacings . 

E Ft ; T OF ?TA %I3 T I3  Sv. 

fisld  - 	Mathur and Tomar (1 5°) 9  _ artec° that variety i,.3.-l0 
and local proved superior over kabuli gram . 

Choud ha ry t - 	(1371) , found S.2o^7'i0_':i,ty of variety 
0.235 over 2.24 in respect of grain yield 

Saxena , gt - t1 (1971) , concluded from the trials 
carried out at 	ntna ar with three selected varieties viz. 0„?35 

2.130 and T.3 that variety 0.235 and 2.139 were, best yielders ,_a.ncl 

Were significantly superior to T.3 

Saraf (1972) , reported that out of three selected 

varieties of gram viz. 0.23.5 , 0.104 and 2,.1-33 	variat.,r ,1. 235 ::r,. 
superior to all other varieties 



( is ) 

rricl ou 	t 71s 	is ti -- i71 	•T it t- To 

	

s;lcd varieties , .235 	2i 	oied tii.ff 	cue to 
ciotis Jere flo Si5Oificant 

hod:a r (1 72) , foiad S ariattr of v rietv' chafe ave 
j: 	i 2:35 

	

of crd 	trials dao1a 173-73 , 

th; toe veiety G.S2-4J1 was statistically superior in yield to 

C-23-5 at Sehora and Badnaour cantres 	At 5ehor T3 -:ocorcic-rlbh 
yield than f. 233 but ras inferior to G. 52-454 

Saxena and yacjav (1)73) , reported that ot of thre 

Va!etis , variety C"" )COCIU C hi-best ie 	f°1lord by T.3 
and Ii.35 

Sinhs (1973) 	reJoror that out of tiej SOn tjes V1, 
. 233 and S. T.4 , the variety 	. 0.235  oroved batter thon 

fD )eo; of otn 



MATERIALS AND METHODS 

........................ 
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The _ 	at ..,, 	oa : 	ncact 	aria5 the r :hi 
season of 1373-74 at Safi Lhrijad Pid.,iai -- riculture 3olle:e Sara 

Sehore ;Ai.?.) in order to study the effect of live dates of_?la.nting 

and b:ro row soacin5s on the yield o differen 	tiss of_ lram_. 
The varieties taken for the ex ei.iment ;•rere T.3 	.?3, anc' 3. 2_414, 
Ex g 	rTr SITE 

The exoeriment was conducted in field o.155 of the Coile- 

Farm with an area of 3.34 hecta.r8 . Th: torso 	~i: 0? th  

tal £i l-d 	?si 	z:__orm 

SOIL 

Tb-: 1 ; r::i is 	 d . (a !>i i &: soil jiiii ,.ve r J 'c C: rti 	 t 
;oil samples ( 0 - 25 cm. depth ) from axe ialanta.I- Ct;'_d :r..• 
collected from different places at-  randomly before sowing the a:oa 

The cot53osite sample was subjected to mechanical and c't3e:jr;~T1_' t1 
analysis and the results are given in Table 1 

TABLE, 1 . Showing Mechanical and Chemical. Composition of Soil 

S.i+10. 	.rticulars 	Contents 	Methods of determinationm~ 

Mechanical 

1. Sand 	 a 	;5 	„- Iilt raa i~ , i_ 
2. Silt 	27.4 j 	Pipette method 

3. Clay 	 33.2 	(?iaer ' 1333 

	

B. 	Chemical 

	

1. 	Available nitro ,en 	2)5.3 
v I 
	

istrlod 	I ut 	.-. ,ni y,.l~3i). 
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a 1e~ 1 CJ1  

S•l''o. 	.?:rticula_°s 	contents i`Iethod of 

~ dV______.___---.------dz.__ 

terrain?tion 

2• 	=sail ble phosphorous 	13.6 	Sodium b3-carbo na L •~,--;c t r(Kg/ha.) 	 ta t .  ( Olsen   , 1%54) 
3. Available pot:.?sh 	335.0 	;uiorg=~n's extrectant (Kg/ha.) 	 (biotiranani l o?) 
4. Soil p'1 	 8.1 

The analysis shows that the ;oii is cl-yeyT i texture 

is low in nitrogen , medium in oohoso'aor-ous ^nd high La pot-:sh 
1-11,A-"_TE AND, SEASON 

Se ho re is sitU''. t 	at L.t itule ( 220 3:3 t 	230 jPl nor 
and Longitude ( 730 11' and 780 021 east ) and lies in the East;- -Cn 
tract of Na1wa plateau of Madhya 7ra.desh 9 and enjoys sub-trooica1 
climate with maximum temperature of 48, 703, (HOOF.) in the month of 
1' Y-June and minimum temperature of 1,4°C. (40°F, ) in the month of 

December - January . The average annual rainfall is 101 crm. (40'1 ) 
which is mostly received in the months of Tune to September , 

Oc
casionally winter showers are received. which Proved very usefuj 1t 

rabi crops . This year frost occuced in the months of ,Tanuaryy ,and. 
bruaxy Occurance of severe frost is rare but mild damn e to 

crops 
on account of cold waves is occasionally exoe rionc ed. from the mid of 
T°ecF.mber to the mid of February 

The daily meteorological observation 

the course of experiment . The fortnightly weathdr d.7.ta recorded .. 
d epicted in the figure 1 and summary table of the data is given in 
Table 2 . 



F l ei 

FORTNIGHTLY METEOROLOGICAL OESERVATIONS -1973-~4 

t 

 . 	-_ 	"9~ 	~WFu~? 	sy 	113os!. 	DEc.. 
	

N. 	FEE 	MM4t~. 



- 	. 	.,.- 	.,- 	-- 	.- 	'-•. 
31s3 	, 1)71 

- - 	.- - uI rnidir 1'1r7 11 
7f00 	To 3 Tao, 9rn- irl 

1 15 ime 33.3 94. 7 3 
iS - 	39 21.? 7 73 3.13 
1 - 	15 IU17 -27.7 

- 	31 73.7 27.0 74 

13 - 	21 73.5 71.3 7 33.Y 
7. 1 - 	13 ?tmbr s. 20.3 75 

27.1 71.2 73 
1 - 	15 Oc 27.7 17.2 71 

1). 13 - 	31 22.3 13.3 7.3 
ii. 1 - 	15  
12.  16  7.1 72 II  

12, 1 - 	15 	-mb-  
77 

14. 15 - 	31 0  75 73 
- 15 	T  22.2 4.2 i 9 

13.  1 3 	- 31 53. 2 3.4  
- 15 	7 12-ti - r 20.4 3.8 

13. 16 27 30.5 3.4 
1 1 	- 15 	-17$c11 31.7 18.7 21. 
20. 13 	- 31 	it 35.2 15.7 

T - : 3-4;- 	
71-7 	•- 	- - ,. 	- 
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to 211. 75  cm. which was almost double than the normal year . "uring 

the months of October and November temperature was 23oC and 26°C 

respectively, which favoured good germination . 'luring this year 

monsoon started from last week of Seoternber 	i .f:.l.l .r°s in,•enre 

and maximum in the months of 7uly and August 

ainfall from the first week of Tummy to r1dle rid 	of :u ust 

and last ;reek of August to second week of September was moderately 

distributed . Nominal rains intraces were received in the month of 

October and the atmosphere was clear till the end of November . 

linter showers during the month of !ecember amounted to 6.) cm, 

which proved very use ul to the crop. 

SVIOUS CR0'- ING HISTORY OF THS FIELD- 

The cropping sequence of the fi=_1d. in ww'.:io.'7 ?resent 

investigation was carried out was in the following order 

Year 	Season 	 Cron 

Khe rif 	Arhar 
1271-72 

Rrab i 	- 

;,harif 	Urd & ,loon 
l972--73 

Sabi 	Greem 

Kharif 	Fallovr 
1073-74 

abi 	Gram 

'`L 2RIY3NTAL DETAILS 

'articulars of the experiment are o'iven b01o;.j and the 

Plan of lay-out is given in Fig. 2 

1. Design 	- Single split riot 

2. 2a Old .^.t_?.o?, 	- 	4 	cur 



LAY& U T-  
&in:SPL/T PLOT 
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3. Gross plot size 	- 3.0 x 3.3 metre or 31.6 s1. ne„re, 
A. Net plot size 	- 5.0 x 3.0 	" 	or 15.0 s q. 	r 	(S1) 

5.0 x 2.7 	" 	or 13,5 s,. 	' 
5.  .Dimension of the field - 82.0 x 42.5 metre 

6.  Total experimental area- 3485 sq. metres. 

7.  Spacing - row to row 	- 30.0 cm. 	(Si) 

45.0 cm. 	(33) 
8.  iows in gross clot 	- 12 	(Si) 

8 	(S9) 
9.  Rows in net plot 	- 10 	(Sl ) 

6 	(S2) 

Treatments and Symbols used P _ 

Main treatments 	 -» 	 atos of saying 

	

1st October 1973 	(r1) 

	

15th October 1973 	(t ~) 

	

30th October 1973 	(D3) 

15th November 1973 (ra) 

30th November 1873 (rD) 

Sub treatments 	 - Spacing cum Variety 

T. 3 (V1) 
30 cros.(Sl) 

x 0.235 (V2) 
45 ems. (ac) 

G. 62-A!) , (TT3 ) 

Treatment combinations 	- 30 

A?. I3ATIOIT OF iRTILIZE2 

Pecommanded doses of N and P for grain crop viz. 65 ';.g n? 

and 50 kg P per hectare rem given , just before the so:rin=, 



ebour at the time of sowia 3 cm. below jegeecT 

TTJL O23ThTIO93 

b'e SOe7i3 OPerations 3- 

Before sowing the 	' y :c b; c rrin out 

2etlawing 

 

ooerations 

'iSC oloughiag 	1 

	

3uhariag 	— 	3 

C. 	aLCairig 	- 	1 

	

ar huh-.H, 	. 	.•;e;rL 	37 eb3 	10 

2 -uatme'Cts 3^ - 

rior to sowing e remnatici Careen a e of all thia three 

	

cieties was teste0 	2aoresentative samples of hundred seos of 

each variety were taken and the germination oeientago was tsrte 

which was 98 ; 	94 	:an 93 	for -'intb 2,3 	mO 

G.52-404 respectively 

L3efore sowing :e0 rs ;: 	t -w1  i b T'eir11 It the rta of 

3.0 gOls. 3?1' biL) gras cO CI 

	

First sowing ies done on 1st October 1973 	Treated sea3S 

	

Were dibbled at a deoth of about 3-4 cm. in roug 	The seed rate 

USed was SO kg./ha 

irriation 3- 

One 	 -- i.Vat'! 3 LQ 	CeO 0ate of 

Planting . One more irrigPtote WCS given to the erca to orotect it 

from frost Camaa 



No interculture o?a? is _s r °_ coJe e:':caat an 	band :•red; 
c 'ro ection M =.cures - 

..3vere attaca of grai 	i,_. i, z 	( 	i 	nc'a ) 
; ced after three months of sowing . These were effectively 

	

,:oirolied IDY spraying T.?u-racron 40 PC on Hth FebruarJ 1774. 	, •bi 

ad rhimecron 50 W_'rras done on 25ti. ,•bru -r 174 Is a precautionary 

=osure for insect pests  

rvestinc and Thrashing 

Both operations ; harvesting and 	hi a wrI nie 	0:•. 
-'lst March 1374 to 26th March 1374 , The border rows were left as 

:.ucb at the time of harvesting . Va:'ietf:rise harvesting was done by 

manual labour with the help of sickles . The harvested material a f  

each net plot was thrashed separately by hand. beating . The thrasiaac1 

material was then cleaned by the hole of ioc-..l hand fan (Sooca ) and 

the final ;weight of grain was recorded 

VA MIgTAi, :3?IJLCT: a , 

Varietal characters rare given below °or general rafer,enca. 

1• T.3 - T.3 variety is characterised by the medium to late 

	

maturing variety (16.5 days) . '1ants are spreaded ty 	. 	c•r, as 
are oink and the seeds are round , smooth and very bold having 

light grey colour . Average height is 33 to 35 cm. 

2. C.235 - It is an outstanding variety which is less affected. in 

Years of severe epiphytics of gram blight . This is the medium to 

late maturing variety ( 160 to 165 days ). -lants are tall and well 

spre;3.ded type 	Flowers are ping in colour °Lid c.h, a'a;,5:, ?r_ r:, _,,';~rru 

in size having yell oTri,h gray colour 



- 	7t- 	' abl 	TTh 

-varsg2 haiht i5 37 - 33 cm. an it matures ui 12) to125 days 

	

cad cola.cr ic i -t:c 	'L13j:: 1: 	 r' tto".:- 	tc 'niht j 
gas. 

.t'andpi rjv 	c1T1 	La 	cci. ±L•3t ccci - rice t,7, "I 

- 	tut:i 	The first observation '.T-cS taken after 13 rys of a o-iin 
fred subse:juect observations were recorged fortcightl-r 

	

Methods and details of obserntiori- 	ccr.Thc1 	i'" tha 

c325C of investigation are given beloc 

-thods and etai1s of OLsr r tica3 

i,. GBO±TH TTLF-I3S 

(:) -Jarit Ooau1atjor 

Total number 3± cicata ía - c 	la; 

(B) Final Growth 

Final hiht of the olant in Cms - 	Tha 2in- 1 c1'nt tel -hi. -i's 

measured in ces after 90 days of saring . The main shoot was taken 

to represent the height of the olant . The hal ) 13 	c3i.i 	fQ 

the -'end surface to the ta-ceoct Icaf 1'rt' 

(3) 	oress ive Growth 

C of 21crit helgfti. as 

measured in cms at different successive stages of growth 

Fortnightly height ohsairv -ctiois were raco"c till  

formation 

b. Number of Li- 	- 	) 	li tat- 	cuit cc of rr ii 

ecac hag :J -r' colic 	- s 	ylth ra.n gho)t 



uf d.:gs dor vc l±aLfna and 2joi 	( 3D 	) 

Hual observations iere taken to know the averace number of das 

Jc floering . Total number of days from sowing to initiation of 

flowers and floioring were recorded for different trsatuetits. 

	

mbsr of days for nod Initiation and uodettin(5D. 	- 

Tisual study vas done to ohoerve the average number of days Thy 

od initiation and pod setting 	This was recorded daily fro 

initiation of oodg till tan nod forinniion did not coninlote iii och 

T'liain and sub treatments 

Number of dvs require 	fcc .wta:itg (33 ) 	Nicual ohcj ran 

tions ware taken to know the number of days reluired for maturity 

95 	) in different treatrents . This was recorded daily from 

initiation of maturiay of nods till the 5 	pods did not mature 

in all the treatments  

b. YIifl STt3IES 2. 

a. Number of affective nods oar olant 	dfter pressing the ods 

gently by hand , the presence or absence of grain inside the nod 

was known . The nod containing the gre ii was countad as effctjv 

Pod 

b. Greiaj(iald - The yield of grain nor alot was racorSed with the 

help of in Balance in kilograms . Since the net plot size varied 

in different spacing treatments , the yield per hectare in luintais 

was calculated by the annronriate conversion factor to bring out 

Uniformity nor plot 

cof 5-in )les were drain droc finally 

cleaned grain of each olot to record test weight of 1003 ria 

The broken shrivelled end unmatured seeds 	rIASO, rdec1 



nrotein content of tho 	fn 	Focosite s 	of corlolet317 

natured seeds of each variety at c iffe rent dates of sowing wara 

oliected and taken for analysis . S uiies were dried and no.inr, 

For deterairiing the oroeiri coot nt , tbe nitrogen content w 

3stitnated by the Kjeldahl's Method (Finer 1950 ) and it 

calculated by using 	cunvo ra ion f:.cor oL 3.25 

L37IJ1 L AGALYSIS 

Sol 	nlo 	'uri 	iaa .du tF So a th jay- rit  Investi- 

-ncl the siatistical analysis of data by the tschni4-ie of 

analysis of variance as described by IA. Fisher , in order to 

study the significant differences amongst the different dates of 

aJ:Ylng , rowsPacings and varieties . The 	test was nerformed for 

judging the significance of the treatment mean squares 

In the case where the test proved the sign i.Fisinee of 

treatment offect , critical differences at 5 	probability level 

were worked out to judge the difference between the two tntmait 

means . The 	lsia of vricice of folloiyici cjrr.acars .rrs 

studied 

a, aat onnulrtion oar olot 

b. Average height of the plant in cas. 

C. Average number of branches per plant 

d. Average number of effective oods per o1n. 

e. Grain yield in quintals P3I haita ai 

f 	Tt .rai1jt u.0 1))) )L 
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6::315TL 	 3,z~~^ 

of 7azi-nuy 	~.z' 	as 	15'3. 	IJ,c, 	5..5-i,~ 

1.  3epiinatioo 3 

2.  Thato of aoaiug u 

3.  lDrror Cu> 12 
4.  onaoioo x varieties 5 
5.  Zo;nra~tion nJ 
6.  Srror (b) 

TOTLL 113 
----------- 	 ---- ------------'--`----- 

In ran* , the 'F' test has given significant resnit 

etecnurd nI31or ao5 orittr 	iF3 	ce 	 tu 	the 
1bIIm,ioJ formulas 

1. For IL in Tctn:nt 

-~' = 

C^13. = 	 t 5 	z 

2. For Sub Tratmeflt 

--'--------- ----'----------'--------'---'---------- --'-- 

.Sm. = / -----------`=----- 
bo. x Maio treat. 

~,~, 	= 	S.3m. x t 5 . x v~~ 





EXPERIMENT AL FINDINGS 



I 	2IJ 	2 	.1 	I 

02 hie ey •'rc 	ris riithe results of the 

The data relating to growth chrcters , yield and its  

ttrihutoiy characters have beeb analysed statistically ('a 

I and II ) . The results of main effects and those of the 

riificnnt intoractions have been summarised in anaronrie tbIs 

	

rid have also be-in 	 ir 21 
2IOIJTH CHipAggg 

() 	1 	JIATI  

aer analysis of van rice table vide a endix I , the 

2ic 

 

Of a 02c irig was highly significant and those of varieties 

es of sowing and interactions were non sinificnt . The aarmry 

ales of treatment averages are Presented below 

2 L8 3 	°LANT PO2QJL R?LOT 

T.eatment5 S1 Sp Mean averages 

V1 400.8 344.1 372,' 

V7 408.0 311.0 359.5 
iT3 389.3 332l 

Mean averages 399.3 329.1 

+ 	9.8 

C.I 	at 	5,1,, 	27.24 

Table 3 avia a 	al11fl 

- 
-2 	I17u 

__ 



EFFECT OF DIFFERENT TREATMENTS ON 

PLANT POPULATION/PLOT 

412,5 

375 

3 10 10 

: 	o 

22 

I7 

lob 

SPiYC11V5J 	VARIETIES 
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final st-.nd. o?_ 	=o . 	 c ' 	' ~? =n of ') c,. record_ 	'~,; fi.c^.at1Y 

more Plant oonulation as compared to 45 cm. spacing . ?Tsriet-T 3.3 

had more plant copulation than other varieties ( 8.235 and G. S?- 

Howev.er , the differences were non signif'ic;,at 	TjI_ 	i 	ve 

also been depicted graphically in Fig.3 . 

TABLE 4 	?LANT X?UTATION??R ?LOT - 15 x 

Treatments 1 r;~ 

111 334.8 358.7 

V2 345.6 323.0 

V3 331.3 354.5 

0'3 	15'4 	155 	Mean avare ;es 

380.7 390.1 367.7 375~.^_ 

353.5 392.3 382.8 359, 5 

367.2 335.5 385.6 350.2 

Mean averages 347.2 345.2 367.1 382.7 	378.7 

Main factor - 	Non significant 

Amongst different dates of sowing z ( 15th Nov. 

recorded more number of plants oar plot follo.aed by T)5  153 , 1)1 
and r2 , but the differences were non ;1 ;nif .c,.nt s titi511j 

(B) FINAL H8IGHT OF TT-13 PLANT IN CMS - 

Height of the plant is an im2.rcz0 ch 	ct 	of ,1 at 
g rowth which ultimately reflects the yield of the cro > , 

It is obvious from the analysis of variance table vide 

9 )9endix I , that the different dates of sowing , varieties and 

spacings affected final plant height signific9ntly but inter ction 

of main factor and ub f-.ctor f i7_,r. to ;3' ch to tb? ? val of 

siri~.if~c-,nc% 



1t 
316 

3c 

2 

2b 

F OdrFERENT TREATMENTS oNC2'vera ere . ' 

11E16NT O/ PLANTS • ( i n, C ms. ) 

OATES OF Sowiwo 

4( nHr 
SPAG/NGS 	VAR'ETIES 



1 

is OF 50111J5 - 

,IyL IFI?IT OF T L? _T I:.J 	JIS T 	 :T 

tn:aos D11 r -? ~• -~ 	~a I➢5 an aver9 u 

Tl 33.9 37.9, 35.7 	31.6 27.2 33.1 
J2 37.5 39.1 33.0 	35.5 32.4 35.5 
'T3 35.8 37.3 35.9 	35.8 31.4 35. 

I-iean averages 35.7 	37.8 	33.5 	34.3 	3. 

.'m. 	± 	p ~n . o, 
'it .5 	1. 0 7) 

IL is clear from the Table 5 and Fig. 4 , that the 

c sr±ng affected the plant height significantly 	Tallest 

?lants were observed in Bp ( 15th Oct. sorting ) followed by D3 , r'1~ 

and D5 . ':Lant height was recorded sipnificsntly suoerior in i9 
?lots over 1)1 , 1)4 and 1)5 . ;differences in plant height between r, q 

~.nd 1)3 were statistically non significant . Minimum height of crow 

~13rlts was recorded in : 5 plots which ,.r s .foitnd si _ni.fi^ !:t7r 

-9'nrior to ^l l othr C •. t. . of co°,rir-n , 



T :j -ig 

TABL3 G 	 p, 	1 	i 	
'. 	'T 

Treatments 	 S-1 	S3 	11C n 

V1 	 32.6 	33.6 	33.1 
V2 	 35.1 	37.8 	35.5 
V3 	34.4 	36.1 	31.2  

Mean averages 	 34.0 	35.8 

S. Em. 	± 	.53 
 

C. 	at 5,;a 	1.47 

The above tble srio~,rs th-.t vcriet,r 7.3 (V1) Jf_zcad_ 

less height of the olants and was found significantly inferior 

0.235 (Vp) and 3.52-434 (V3) 	Fig.4 . Rlaximum height of the o1,a.nt 

'ras recorded in variety 0.235 (V3) followed by ;.G?-13 (V3) 

however c1 ifrCea ' t:n en th°m cc rare not si e iic nt  
87t011 133 

~s e3 crds s)<ci_c- S3 +:r^s io,an si;-nificc.ntly sum nor 

to Si . 'eta recorded are illustrate vide 71g. 	 ^nd 1n1 3 , 

730":1=',Ssprg 3:201TH 

(A) AV 3E TL IGHT Oi+ ?LAiJT AT SU00 	1 , 

The average height of the olants as affectec. 5r 

different treatments at the successive stages of growth i 

?resented in the Table 7 and have also been :1eoicted ,^r iii;n11;, 
L2 	5 
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EFFECT OF DIFFERENT TREATMENTS ON 4VEqGf I-/EIGHT 

OF PL,qwTJ AT(JCCSSIVE 4TA16CS OF GROWTh. 



7 
'S OF 3O TH 

Treatments 	Days 	After 	Sowmn 
15 
	

30 	45 	60 	75 	93 

ates ofsOTlng 

r,1 
 

5.5 11.1 21.4 29.2 	35.7 35.7 

5.7 12.3 22.2 22.5 	37.8 37. 9. 

1,+3 5.7 11.1 13.4 .3C5 	33.5 35.5 

4.0 7. 2 13.8 24.3 	34.3 34.3 

5.? 1).? 19.8 	39.3 39.3 

2031 	<3) C1091 

5.3 9.4 13.9 23.3 	3<3 9 3<3 	9 

5.2 9.6 13.0 27.0 	33.3 35.3 

T cioties 

8.9 16.4 24.1 	33.1 33.1 

5.1 9.0 16.5 26.3 	33.4 36.4 

V3 5.4 10.6 19.5 28.4 	35.2 35.2 

It is evident from the Table 7 and Fig.5 , that the 

axjfl1um rate of growth started from 39th day of sowing and it 

continued almost in the same pattern uo to 75 days after mowing 

After this no increise in olant height was observed and the trans 

of growth carve <<3 	ntnt'inad in str<3iSht line till 	m<3tl<31 ity nif 

the cr00 

(B) 1TWB2'j OF  
6.  

The number of branches is  



( 01 ) 

1=.s direct hearing on the ri31r of croo . It is .._ 	_:on ti' 

v~.riance table vide aonenr ix I , that the effect of d.et=.s of sorrinc 

and varieties was significant StatistiCall . ?',7^ s!1'7^i" t^'J'9 

of treatment -, _  

MkIJ F3_1. 

D .TES OF 301 7 	_ 

TABLE 3 	iTU 	; . 01' L .t- 	x 7 

Treatments D1 Di2 3 1)4 1"-,5 iica.n 	v~  	 s 

Vi 3.7 3.7  

V2 3.5 3.3 3.2 3.0 3.) 3.2 

V3 4.1 4.3 3.6 3.5 3.1 3.7 

Mean averages 3.7 	3.8 	3.5 	3.2 	3.1 

S.-,m. 	-r 	0.1 ,l: 

C.T. at 5,0 	1.4--13 

vi('c Table 8 and 3g. S , shows tat the n tcs of 

sowing affected the number of branches oar dlant significantly 

T1 produced more number of branches oer plant and was si nific nti 

suocrior to other dates of sowing extent D1 and r'F3 . Sol-Ting on 

first date -ras also found significantly suoerior to 1)4 ,end" P3 

Minimum branches ire.ra observed in fifth date of sowing 



EFFECT OF DIFFERENT TREATMENTS ON AVERAGE 

No- BRANCHES PER PLANT. 

s~ 

DATES OF SOWING 

VB 

0 



( 32 	) 

TABLO 9 	T3TJ33 OF 23 fL;- )J3  LiI' 	3 

Treatments 	Si 	03 	Me- ri vcr 

V3. 	3.3 	3,7 	3.3 

V2 	3.2 	3.2 	32 

V3 	3.3 	3.7 	37 

Mean averages 	3.3 	3. 

	

e- 	3.141 

	

at 5 	2.276 

It is obvious from the Table 2 , that varieties 

differed in oroducing the number of brriches , the order of nbr 

	

of branches o'er dent i1fl5 3> li > 	. Variety G.32-42i and 

T.3 were found significantly cneaioc to 0.233 . The difference 

between V1 and V3 was not significant . Offect of soncirig on numhei 

of branches oer plant was not observed 	2,DCOrO"Dol a've also 

been presented graphically , in Fig. 6 

(C) 	 QQL.3J.LKi 	 IQLJaLQ 
MITJ2ITY - 

Flowering and pod setting are irnoortarit character which 

have direct bearing on the maturity and yield of crop . In the 

present investigation the dates of flower and ood , initiation 

flowering and pod formation C 50 , ) were icordod. aenarately 

The dates were converted La to number of d arc -ftr cnrtng 'Ind are 

summarised in T l 



. 7 
EFFECT OF DIFFERENT TREATMENTS ON - NOOF 

0AY5 FOR FLOWER PODS 	 , S !NITIATION(50Z) 

FLOWERING c--, PSSETTINc1. 

8o 

70 

k7 60 
zi50  

------.-. p1 
-- 

:30 

V.3 

PATES OFSOW/•&IC 
	

VAR !E T/S 

EFFECT OF DATES OF SOWING 	VARIETIES ON- 

r'I/TUgsTy PERIOD OF CROP (957). 

LIC 

13o 

-- 	 - 	 -- 	--- 

.D4 Ts 

P'47E4 OFOW,#'/ 
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T%B 	10 
71 	I T. 	ATT3 	v 

Treatments Flovre rin v -- bdformation  
Initiation .50", Initiation .50 

Dates of sO'jin% 

73,3 
1)3 56.3 32.3 

133 55,3 34, 0 33.0 73, 5 

04 56.6 61.0 73,0 73.3 

T 60.0 63.0 3 72.3 

Varieties 

V1 58.3 63.0 69.4 736 

V-9 59.2 65.2 68.2 73.3 

V3 •51.8 53.8 61.4 37.8 

1ot analysed gttist1ci.1LY 

n examination ol' 	).Ta o3o in 7 -blc ionO 713.7 

shows that there ios almost no o±'foct 2 Pj' of so:ring on 

flowering and nod setting 

sioering nd nod setting are variet1  

Variety '1. 62-404 recorded floyorio 	nd md ottth 	bout 3 

,r1iar t.ci 1)3 



T 	11 1i1 C? _rc 	2i 	o1 ::RIr 
35 	T T 

Treatments Tl 	D2 1)3 	1)4 5 	3iean averages 

155 144 136 127 115 135.1 

T2  151 140 133 125 112 132. 

V3 135 134 125 121 1)8 124.8 

Mean averages 147.3 139.3 131.3 124.6 111-6 

Plot analysed statistically 

As regards maturity 	all the v -13ti5a 

re'uirad more number of days for first date of sowing . The 

maturity was hastened in all the variatL''s as sawing ees (e1yd 

as evident from Table 11 and Fig. 7 

(A) 	IY JL - 
The number of effective sods '33r slant has direct 

co-relation with the eros yield . The average number of effectiV 

sods per slant were influenced, by the dates of sowing , S '3O 'fl S 

and varieties as dited grashicelly in Fig. 8 

Analysis of variance (àspend.ix II) shC,r3 	' tee si in 

and sub treatments are statisticallY significant . However , the 

interactions between main and sub treatments were found non - 

significant . The treatment 'vra ye" are su'merisad in TabS a 12 1 

i1a 	'; A i .- 71,. 2 
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EFFECT OF DIFFERENT TREATMENTS ON AVERA66  

,vo. o EFFECT'VE PODS/PLANT 

40 

fiu!Uuo 
DATES OF 50 W /At G 

\ 	Ti 



35 	) 

-I. i7iT 1 

ss  

157 	Of 7JIT \3J 1J 	IT 	x Sf 

D.1 	!-'2 	ti3 	154 	7k3 	Moon v c 

2-.5 33.2 24.0 24.0 23.5 26.2 

31.5 33.2 332 27.7 22.0 23.5  

27.5 24.5 3).5 34.2 27.5 20.5 

33.0 34.5 34.7 25.5 34.7 35.3 

32.5 35.2 37.2 27.7 24.7 31.5 

33V3 34.2 32.0 35.2 31.7 35,5 33.3 

11300 overoCS 	31.0 	37.7 	33.6 	29.1 	?7. 

• °• 

 

+ 

U 3 	31- 

It is evil nt Sro::i oto 57 	17 , 7l II th 	of 

:OTillf LlfeCSd the number of effective ooSs oer olont . 5orin cr1 

third date oroduced maximum number of effective oos per plant 

2 and 153 re re significantly sucerior to 74 and 5 . The oier of 

ffectiV cods per 1ont no.5 3> 153 > Di) 	 5 , but tho 

cifferences betnjoen i 	154 and 5 ro:o 030 Si 7~ni`ic 

	

IP1G ADD VAI3TI 	- 

It is clear froil the Ob1r 1 	, tin-. t th 	nrc i5Iflflt 3o5T 

5 VO ignificor1tlY higher number of eff o5ivr n3 	n:' nt jy - o 

tne other tr teto x0t or3 



f1i 	13 	1UTr33 OS' 	53[? Y3r3 )? 	- 3 	V 

S1 1'3ean avera 

26.2 35.3 33.7 

V2  29.5 31.5 30.5 

Vq 29.0 33.3 31.2 

Mean averages 	23.2 	33. 

S,3m. 	+ 	1,6) 

3.3;. at 5 	4, 52 

Data vine Tb1a 13 and ra 1tca1lv c3a jtd Fig. S 

shows that varieties xad xmxxirpSK did not differ statistic-?,11y in 

orociucieg the number of effective cods 	1at , 'a.r2'ar 73  

found slightly suuerior to V1 and V9 

	

Snecing 2 recorded signific atly cc 	u of 

ef.Zective oods ocr olant a corirnared to gocoing 3 

(B) G34IN YIELD fl' tJISTALS 	R V33TAR  

All the factors viz, dates of -Jing , soccings nd 

varieties affected grain yield significantIv 	The results are 

given in accendix II . The main affect of dates of soiing and 

varieties & s 0cc ings on grain yield 	re ant 	in i 31O 1 - 17 

and cr.nhtc'llv oicted in .3i 	S 



1 	: 	I 

L7 FI97 

T3S OF 60.11 8 

T.BL3 14 	: yILD 07 8 	IC 	If jPjT - 	: 

Treatments D7 ID:3 	194 D5 	Me-in avereges 

25.0 23.1 27.0 21.4 18.2 	23.3 

V2 	22.8 22.9 25.5 19.8 15.1 	21. 

V3 	19.1 10.3 21.5 21.0 19.5 

Mean averages 	22.3 	22.7 	24.6 	29.7 	177 

Sm. + 	1.17 

Ca. at 5. 	01.51 

rates of 	Jin. lreatlT influenced thn i'nin ii1d ass 

hectare as evident from the Table 14 and Fg.9 . The grain yield 

increased gradually ua to third date of sowing and after which it 

decreased as the sowings were delayed. . Highest yield was obtained. 

in 1)3 and was found significantly sucerior to D and D5 But yield 

differences amongst fi' , fl'3 4nd 93 ;y5 ra non s Daiflc"nt 	The o-:r 

of increase in grain yield was '3> 79  ) F'> 
24> T) ,5 	Tho  

increase in grain yield in. 73 as Coin)? 530 	 , S nod D 

was 10.8 , , 8.3 	, 187 	.Od 97' 	r -) 
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EFFECT OF DIFFERENT TREATMENTS ON 

YIELD OF GR4IN (IN ;QNTLS./NEcTARE) 

Zs 
k 20 

I5 

10 
5 

o 

11 
O4TES OF SOWING 

RE 

I J X° a 	p, 	P;a 

T~ s 	PATES OF cSOVVING 



( 33 	) 

TOLE 15 1f --$1r 

tntp 31 	2 	Mean avere 

22.2 	24.8 	 23.3 
79 21.9 	2).9 
/3 19.) 	21.1 	 23.3 

i1an averages 21.0 	22.2 

.3ie. 	+ 0.61 

t 	3 1.71 

It is s3:1 fr 	;y 	7'h' 	/.2 	' 	3 

3!T1f trial affected the grain yield significantly . 	Variat- 	7 

):tUc9c' 	iighest grain yield and 	sinifict1y 5uaijor 

0. 33-404 and C. 235 

The data in Table 14 	, sho\Is that all th 	-- 

:i7hast 	7rin yield in the thirdc1at 	? 	 c 

re d u 	(I 	the 	rL 	-r1(  IC 	7si9.1 

TABLE 16 	7j 	C, I? 	ii 	- 	p x s 

Tatrnents 	Fl 2 	3 	94 	95 	Mean everecs 

Sl 	21.2 21.8 	24.2 20.4 17.5 	21.0 

32 	23.3 23.7 	25.1 21.0 18.3 	22.? 

Mean avera?es 22.2 27.7 	2/1.5 23,7 17.9 

E,  m. 	+ 	3,61 ,T). - 	•5- 
--- ---- 

1.71 



Lie CiCt of ieo.i a) ii' 1)j.Lc aae 12 

7rasentec in Table 13 arid graohically dictc in Fig.O . The 

results of above table indicate that highest grain :,rield ras 

obtained iith roar so-acing of AS cm. (2) , but it fai1 	to 

to the level of significance over 3D cm. spacing (Si) 

.1l the varieties except V., recorded higher 	5n i Lc 

in S,2 as compared to S 	Table 15 c Dig. 9 ) . oth the spacina 

gave highest grain viel6l 	 t 

fifth date of sowing 

IHT24CTI0ITS 10 x 3V - 

T.IBLE 17 .: YIELD OF 	L1  JITL3 	tS2JT$.87-7x LI 

Treatments 	D2 	D.3 	1)4 	175 	Mean aver 'r. 

SlVl 23.7 25.9 23.0 20.5 13.0 22.2 

SlVq 23.2 22.1 95,1 90.7 17.5 21.9 

31-13 1 	S 19.5 90.5 20.0 19.2 10.0 

321.11 25.2 '77.3 98.0 22.2 20.5 2. fl 

32V2 22.3 23.7 25.0 13. S 14.7 

21.3 20.1 22.5 22.0 19.'7 

Mean averages 22.2 	22.7 	24,3 	2.C.7 	17. 

S.8ni. 

 

+ 	
2ThJ 

at ) -7 ..'j. 	, 

It is ci. a a...j1 71 	7 c]. 17  

at both the spacings ge.va maxilnura rar:aorrea 	thir9 	7 .f cria 



-'id - iD-  fond sii 	1: 	uJei:.? ci:r 1 

t iuetments S11T3 	3T1  and 52713 

The combination of 45 cm. Soaci.na (no) 	a :itv T.3 

(vi) 	 ng on 30th October (1)3) "vc  

() 7- 3 IIT0F2  

i ocr analysis of variance t'h1e Vida J)1(jX II , the 

of math treatments i.e. '1tes of sowing , rub treatments i.e 

cings and varietiec and lots rections of resin and sub treatments 

as highly significant . Tha umra ry t'b10 of tnatmsnt 	rr' ss 

re oresented b-low 

fIiJ SFFSTh'- 

-T3 

 

OF S0IING 

fBL.3 18 	TSTJ°70° 

Treatments 1)J 2 1)3 t4 95 Mean averages 

V1 204.3 198.7 151.7 151.1 177.5 192.7 

V2 121.5 114.6 107.8 119.3 115.0 113.3 

V3 1h) 1?33 13a 

Iean soar -i5h, i3 	i 	i' 1° 	i?' 

9.1). 	at 	5, 4. 	9 

Data in 	Tho -e 	10  a-ad 0it 10 	, indicates 	tht 	the te 

weight of grains was decreased with each delayed sowing . Sowing 
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EFFECT OF DIFFERENT DATES OF $OWING 

ON TEST WEIGHT OF /000 GRqlN$. 

D4TT°S OF SOW/NG® 



io.T•~ver 	difference bat.aeen )1 and ?';, .r^,r n  

T'13I_;TI33 - 

TJ3L 10  

Treatments Sl S2 _an 	over- 	=.- 

V1 1x;5.5 1 	', 	g 1)2.7 
V7 115.5 113.1 115 

13 141.2 140.2 14).7 

Msan °vsr~ -~s 	153.7 	145.7 

S.m. + 	1.7" 

3.D:. at S" 	4.3') 

	

It is obvious from the T:,,b1c i") :.nd ').i1 x 	;'. 

variation in test „Tei3ht of different varieties was affects 

s i~nificantly . Heaviest seeds were produced by variety T. ? (T1 

t-rhich was found significantly superior to 0.935 (LTc) and. 0.32-° 

(V3) . Variety 0.62-404 (Vy ' ' 	,c->c, h 	-s' 

ntly 

 

ntly as compared to 1735 

It is clear from 3_d1e 13 and iii-. 11 , that all tip 

varieties in general recorded more test weight in first data of 

sou ng . after second date of so,T.i_ng seed weight of -311 t1' 

Z;_i.Tj? j ,g cieor c? 	a s1'. L 	with pub 	050± ^el r 	ll'; 



EFFECT OF DIFFERENT TREATMENTS ON 

TEST WEIGHT OF /000 &R4/NS IN GRANS 

p/ITES OF SOUv/I(1 

,SP,6 c//qdz VARAET DEL 



D3 	F T 	Mean ' v3r 1S 

1TY.5 	151.4 	i'.7 	1I6.1 143.3 	15'). 7 

143.4 	149.3 141.9 

n averg6 	i53.5 	i51 	1473 	5 1n3. 

rn. 	 1.73 

4. 

'a3rd 	y?icint 	i air 	aoc 	t'n 

bet're3n 31 and 33 was not significant . 	•s osr 

iig. 11 	It is obsen7od thot seals of treatment 21 
le 	23 ariö 	, 

heavier !here 	S2 treatment oroduced more test 	re3 
o9 	rsr3 

Test 	i3ight of grins  . 
ijth de1yat 	o T1O5 cecr3ased 

- 
1]flL1g 	21 	1STI 

Ell D9 D3 4 
Mean aveaas 

5trnonts 

237.2 207.3 193. 133.2 i3. 

VI 
13.0 11.2 115.7 113. 

V9 114.7 

141 7 iS- 143.7 130.7 133.2 141,3 

231. i3 . 133.0 192.7 174.7  

--t 5 113.2 11 
i3.2 



Treatments 	Ii 	D2 	73 	: 	7 	1sn 

146.0 147.2 130.5 133.7 134.7 	143.2 

hean avera es 	153.5 	153.1 	147.6 	157. 5 112.4 

+ 	4.Y1 

13.3 

It is 3Vi?. Jrj 	he ti. , t -a:t II the 

ti: a V 1: bias with 33 cm. soecing and 45 cm. s 2aeing gave more 

test weight at eerlir sowing as comaraO to late sowing . Varietr 

T.3 (V1) with both the soacings at first 	and scond deteI of 

:o-Iing recorded significantly more weight of 133 - rio 	g 

to 7st date of sowing (P5) 

The combination P1 Sl Vi •'oa 	to 	i:; ii 

	

:i1.T;- 	:713C 

T bITI 

OTIN gOIrT3NT 	-, og 

Ag the erotein content 	a he Li 

varietal character , the comoosite sameles from ech  

were chemically aualtTsed . The summary tabi: of  

oresented below 

1 	, 	•/• 
\\.7y/ 



i. 

Dq 	 T4 35 9 aver -is 

Vi 14.15 1.23 14.41 13.42 13.53 13.35 

2 17.31 17. 33 17. 45 17. 50 17.31 17. 	2 

17.62 17.3 17.53 17.52 17.7) 17.33 

Mean averse 	17. 39 17. 73 17, of 17, 97 17 

lot L1a sttioic71Lr 

The 	racor 	ii ? 	113 -svo.I 111 	Mae hi laes11 

ie1der v--trLet,7 T.3 also niaintined its suaremacy in contining 

rateifl narcenta 	. Variety 3.235 had the loiest arotain asrc-aet c 

It recorded 5.0 	less orotein than T.33 . )'e1ayod soaring ias 

a7ocinted with increase in rotein aercent . The increse in 

irot:in )-1Tarit 	I:'oM T)1 to 	5  .ae 	hoit 1.3 'iooci rt 
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t e:L'L 'iscussed here in the light of review of literature ci 

for different charccters under study 	ss.ib1 exolanatioris have 

can given erharever necessary , in sujoort of the results obtaiced 

glee discussion has been eresant' in three different heads , viz, 

jofluence of dotes of coring , ro seccings and varieties on tile 

yield , c'ialitv end gro'.ith of gram croc 

:° 	T T IG 

s r' '.rda to note Jf fl0 - Ti0 	hi 	-st ':e'i'e rie1c' .y"s 

cc 39th Octoter C °i.3 it/ha.) followed in 

- 	( 22. 7 t/h ) 	 C 22.2 ./ha, )) r4  ( 20.7 ) t/ha. ) ) 

a ( 17.9 4t /ha ) 	The -field ohtaine 'ii°ec first the datco Df 

jung viz. 1st Oct. , 15th Oct. and 30th Oct. showed no signifi" - at 

iffe ran ce , ho.iever 	rodicad significantly higher groin vi)- 

ever 7.4 and ' 	The higher grain yield in 30th October so.uing n --i 

attributed to the favourable climatic conditions crevailed 'h 

.eand growth and grain setting stages . Such finding has also b -cO 

ccfirmed by San , 	- a_1. . C 1934 ) , Sur  

Sari , 	- ci 	C i95 ) , San ( 1957 ) , Sahel ( 1.C33 ) , Ifathur 

arid Toner C i959 ) , Sharma , t -.21 . (1968 ), :hoshrari and 

Singh ( 1-)7? ) , Singh arid ILLsbro C 1372) , Saxciel , at - a . ( 7 

Nema (1973) 	inwar and Singh (1973) , and Kaul , 	- a. (l97' 

tximuri number of effective nods oar olont were recoc' 

........j_'ii ('' 	 eT 00.d 	 11;  



rihuted to more vegetative growth and favourable reothar 

iac nt nod setting and filling of grains 

The test -...ieight of 1Y) rains showed a de finite 

- . - ,Lnd from first to last date of soling 	1 gave 	i'aum 

test re:Lgtib . The reason for fall in test .eight from Tg to F  racy 

be due to decrease in rI ad -hog nerind as Decially in late so-.,Tin s 

-imilar results have been rejortad :rave rd research roroar on 

.rheot cr0) . Sin, 	and 4lam (1944)  

rg C 1939 ) and Indoria ( 1952 

The dates of sowing also i laaaca tiE rstain c)atant 

rain . The increase in 7rotein nercantege vas found to be 

asociatodi )1ith delayed soling , as it 1-las minimum (17.59 ,-) and 

-xirnum (17.93 g) in first and last date of soving respectivei-r 

£hcse results are sU7'JOrted h tj i:i arir s of vil,joaa (1027)  aed 

(it. 
) on soybean ceo) 

Ii aisaira number of ) 	)C. ).at r s ece. 	in 11) 

o'ing but it failed to estabii.-'l it 	unremacy statisti- 

'ily . There as eirlT so:11n4 ( 	and 2 ) , 2oured in incroasin 

the height of the crop plants . Maximum highc of allots was 

cored in 15th October sorTing . All the dates aroved significarra 

inrior over 155 . This may be attributed to orolongad gro--rin -- 

Ofl and favourable ternoeratura during the initial stage at 

ncide with the findings of Singh .t These findings coi  

;m (1944) , MaharIta (157), and Iridorie ( l9S ) on wheat c 

nr'rc' f 	n1ha' oar -t i,it , 15th Octobar aiLnting 



( t?  ) 

)lflta 	-7a 	i;i 

atly suoerior over other dates of soaring axceet 	and. Pa C 

Coaobcr and 30th October ) 	The cossible exlenstion niay 

• ;ributod to long groriog eariod and slightly higher ternoecataa 

the early stas of grort 	r'a irid/udacj l' 	ri y7e7 

groartli of the cr0001ant 

!jth regards r' 

soaring could not affect it 	iJuciber of days :ciujred for ftoraaiaa 

and ood formation under different Oates of soariris rerra almost 

icjeritical . As far maturity tiCs concerned the number of dove ±ron 

soaring to riPening -,rent on decreasing as the sorings trere delayed 

This may be clue to the fact that plants under late coring could not 

get deired temperature and ahoto'jeriod 	This result is in close 

co 

	

	'y iith t 	iialag e2 Singh :-i(9 t r ( i44) 	'j- area. 

1 S tTIiT0S - 

Iti' II: 	tell ';* 

:.y be ebtalaed t,hen the cro dents are soeced '-)ro -)erl.7 	in the 

oreserit investigation -,wider seacing Produced higher yield (22.2 t/i 

Ho-wever , it failed to establish its sueremcy significantlyover 

closer SoaCing . Signer grain Production under hider spacing m,'17 

attributed to more availability of olarit nutrients and moisture 

from soil to the crop plant and also less competition for sole a 

energy which might have resulted in increased Photosynthei5 

These findings ai sucoorted .-rith the results obtained by Ojod 

at - 	. (1) 50) , axena , 	- gJ, (1071) , Singh and Mishri(1972' 

(t 7) 	 Ci 	• 	: 	- 	• 



aer (ln7.73) 

ximum Cu: 	 jeds 	)I 1 .TC5 .g3jgd 

t5 cm. soscing and it ras signifjcmtiy sucarior to 3) cm. 

acing,.yhich ultimately resulted in higher grain yield 

'lso been confirmed by Hind , 	- 	. (1930) 

e raight of 1)22 grains 1, Ms recorded more or 

se same for both the suacings . -Io:iever , slightly higher e't 

ight as observed .•jlth closer spacing "a comomrg .rith wjc9 a:- 
- 	imilar result -roa obtained by sired  

-Afferent row suacing treatments led to a consaicuou- 

plant )ounLmtiou per  )lot 	',̀loser suecing of 3) cm, 
g j ji'i gntly more numbs r of plants oar )lot "s come rd 

wider sYicing of 45 cm. . Similar results Tjera reeorted by 
,csett and  

on ,jo:iar eros 

antly 	This increase might be due to outimurn availabilitlr of 

moisture , plant nutrients and solar energy . Similar resuiss ars 

raoorted by 	liia1 (1335) on jowal r cro . In CaSe of number of 

branches ncr olent , different spacings fail,5  to establish an 

significant difference 	1 Ihere as flowering , nod forrlon 

maturity rare la sot '•- 

VSI3TIf3 

Itt  



::. 7OL 	 e 	Td 

(23.3 .t /ha. ) was oroa1ced by v2.rietv T3 ihich was signific1-r 

2.233 (21.4 .t/ha.) and 2. 32-3 (2).3 t Ala .) 

f -) ... lrds to nurnhr of ffectjve ood5 oar olt , 

found in diffaro t v -rieties 	'There P s the t; 

ight of 10)0 grains was significwtly affected  by different 

risties . The maximum test weight ras record 	1-7 .s 
(122.7 gRas) follo.Jaa in O1'' of '-. 

 

7 	 T 	 ci'aaa wi 

	

The variation is 	s3citd with vaj  t1 a"cte; 
cordd maximum oorcenta ge of orotein 

axinum number of plants oar olot 'iero racordef in 

f 3 , which ultimately oroveci its suoremncy in oroduci' 

r3.irl rielf also over other varietisa as evident from Table 15 and 

9 	This is due to higher 	rri'ti)n ar'it' 	(39 ) 

already mentioned in chanter III 

Maximum height of tb? Oj') I IL' it 	 - 
variety '3.235 followed in order by 9.52-404 and T-3 	This nh"nna 

in olant height is due to varietal character 	Varieties differed 

in oroducing the number of branches Per P1t . Highest number of 

branches per olant were produced in v riety 3.332-1`)4 . Variety 

0.53-404 was also found early in flowerin9 	'a foua 2i' nd 

maturity as coal nw1  to 	 , ti 

INTY13TI00 



( 3D ) 

w A ( 13 C z. : 	I ~r 	of'c Thn 11 

other combinations 	In Zenarrd LP3 1nting oroved suoerior than 

all other dates of olntin4 in oroducin highst •i'sinaicid for 

the v nobles 

is re 	ds to test :roi3ht of 1DD :rios 	coihitioc 

O1O of 71 C 1st October ) x al ( 3J cm. ) x 711 (T.3) ?rov 

is sU2refllecy in _.cord 105 	: 	 i 77— 

::ntc 0 foe 



CONCLUSION 



	

; -rit - 	ooatioi 
five otag of so-  rie3 C let Oetobor , 15th Ooto: 

35th 	hr ,st: 	b TToveer an 35th Tovmber ) , h- re roy s rOtC 

C tt em. and 45 cm. 	arid thiae V 	LtieS C T. 3 	. 533 end 5. 5?t5 
th irni of 3..f. fotle:r of - - eXLtui  

durio th 3abi scaoti of the year 1°7374 	?]it Slot 
rith dotes of sor,,ijj, in main Clots oat ror-r s7ctO 	000 

i 	in sub )jots ruth four 	el:Lcatjoes ias 	 i 5çl9 ') c  

-: tedy aimed to ov1ut tho ° Os on 	of eirm vrr riot ice to 
in arid Ocr-i 	 TtSr r'ceul 	of the 	tion 

in his choote 

5f:T OLi VIT3S 03 S0ItI5 

(i) iffe rent 	c'rrt:re J.L t:br - 	fao;, 

( 	3 5th Cctober ) turned out to he the most suitable for obini - 

toe 	ciecar fOOLO yield 	Itve SiClflcintiv hi -thor 30cm n - LTo 

t/b'.) over 54 	rod 53 The 	oercentee icj'rr 3 10 

eiC 	over 	5-j 	, 	2 , 'th and 	5 1:5 	Lai Corded 	-er 	15.3 	2.3 

and 37.4 	re2ective1y 

(ii) in case of yield attributorr characters 	; 	eurihr -rh 

'effuctive 	WS 5cr clout here affected by different dotes of 

.Sorir.ic'; on second 	end 	t hi i'L1 	d , 	rod Iced max inrim number cc 



ttTO 

is r8ZANS to ti:79 test :reit of ifl) :roioo , 
lo ecreos 10 or3r r1th so:711n 

000d dote of Iot!o; ree•jr' :7r r 30, c'Iffero -  : 
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