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Cowpea (Vlnna unKUicnIatm L, balp) is widely grown in 
the a elan, „£rie&n and a/aericon Continent*:. In India pulbet, 
occupy on area of 23,5 million hectares producing 1?,1 
million tonnes. It constitutes an easy and readily 
available source of good quality protein in the diets of 
millions, although it has been cultivated for centuries 
in tiie&o regions, tue yields tiro low and unstable, ,.ttea it a 
nave been mad© to improve the yield of cowpea (...inna, 1974), 

Covpea is grows mostly as a iwinfed crop and 
indeterminate type© nave been reported to perform better 
under dryland agriculture (thaturvodi ©t al., 190b).
However, eeedo with reasonable germination percentage ,t 
cowing time ar# not adequately available because too loeo 
of viability of cowpea seeds under ambient conditione o f 

storage is faster toan Other pulses like green tr-m 
(7ift,aa rad lata) {•grawal, unpublished). asede require 
otorag© for at least one planting season i.e. from nurvest 
to subsequent sowing wuich io usually of sis laontno duration 
Loss of viability in influenced by many storage xactors, 
but relative humidity and temperature are the two main 
factors influencing viability of seeds during storage.



2

Seed, deterioration leading to lose of viability no 
a result of various physiological and biochemical factors 
can affect the yield of the cron in two uays i fa ret the 
decreased germination leading to a sub-optimal population 
of plants per unit area; oecondly, the deterioration muy 
result in poor performance by tae surviving plants.
1neurotically, by increasing seed rates, tbs first aspect 
of the problem could be overcome (abtUlla and dobortc, 
1909b). However, regarding the second aspect, there exiols. 
an info mat ion gu,p.

dence a field experiment uua laid out with too 
following objectives $

1» to study the effect of loao of seed viability 
on growth and yield of indeterminate cowpea, and 

2. to investigate whetnor tae deleterious effects 
due to loss of viability could be compensated 
by increasing tho plant population per unit 
area.



aced deterioration leading to loss of viability cau 
affect tne yield of the crop in two ways s first, the 
decreased germination can lead to c eub-optioal population 
of plants per unit area; secondly the deterioration may 
result in a poor performance by the surviving plants, 
Providing one is aware of the first problem, theoretically 
it could be overcome by increasing seed rates (abdulln 
and ‘lobarts, 1369b), However, regarding the second aspect 
of ta« problem not aucn is known. There is also crop to 
crop variation with regard to toe looe in viability .aid 
field performance relationanips. There exists an 
inferjot ion lacuna in thia sphere. The present position 
regarding the above problem is reviewed here,

d,1, Accelerated going

/.ccelerated ageing techniques have been widely weed 
xii maustry to determine the functional Xife opan of various 
kinds of products (Peloucne and Baskin, 1973). By expoel 
seeds to very adverse levels of temperature and relative 
humidity tie rate of deteriorative proceeueo was greatly 
increaeea and in u few days information c~.n be gained on
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the probable longevity of a seed lot under normal condition* 
and tae storability predicted, jany scientists hove 
appreciated the utility of thie technique in evaluating 
need vigour and storobllity (Holme** o£ al.« 1962; nuehlng, 
1969; yood&tock, 1976} and Te«rony and *.gli, 1977)*

In the preeer.t investigation accelerated a^elnc 
technique was utilised aa a tool for creating variability 
an gerraination percentage of the seed lot, There are two 
oeane for thic end s firstly keep the seeds under ambient 
cv editions and allow toe seed to age (natur.il ageing), "bo 
isnin defect of this met bod is th-t Jt tukeo long ti-te to 
get a reasonable drop in gerairutlon. second aetnod is by 
subjecting to© seed® to accelerated ageing treatmento for 
different ieagtne of tome. This ie a rapid, inexpensive 
.ad eiiaple method, However, since too treatment g ire very 
intense, the ageing praeeeses may not be antfoiw., also 
tnc pattern of Joes in viability sill n„t be elmiiar to 
that of Euturol ageing, '.arriaon (1066) twe reported 
diffei*er>cee between y-eld end viability loae ib mold aLeint 
and slow ageing (natural) treataente in lettuce,

2,2, boss of V iability  ^nd Crop Yields

..a mentioned earlier, sab-optimal population por unit 
area cjad t̂ e poor pcrfor.i>nC3 of the survivor6 are tae main 
Ways by watch crop yields arc affected by lowered viability
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of seeds. The problem 01 reduced plant population it,
important particularly in those specie e which are unuole
to compensate for w reduced density (by tillering) anti 
thus have a population yield curve which ehowe a rel-tivcly 
ohnrp yield peak at a particular population density (,j illey 
and Heath, 1969). Cowpea, which can not compensate for u 
reduced deneity fall under the above category of crops,

2.2.1. boss of viability - itc effects on
the developmental stages of tha croc

The final yield may be considered as a measure of 
the total cumulative growth of the crop, abdnlla and 
uobertts (1969b) after detailed examination of toe root 
growth in broad beans aad peas have reported that the rate 
oi growth is affected if tne storage conditions have led .o 
noma loan of viability. Reducing viability to 60 per cent 
or below had significant und relatively large effects on 
root growth, further decreases in viability to about yO per 
cent had little effect on the root growth of the survivero. 
However, the initial low growth did not pereist.

The increase in dry weight of pea shoots over the 
firet six woolce showed a decrease in mean growth ri*e Of 
surviving seeds i tne growth rate was about 25 per cent lore 
than that of the control plants from seeds whicn showed 
100 per cent viability (kbdalla and loberto, 1969b),
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at later etudes, the treatments on beans and pens 
led to small but highly significant reduction m  pliant 
heignt. 2he treatments tended to cause aorxed increase xa 
plant-to-plaat variations in plant height. In most cases, 
these effects of seed storage treatments on plant height 
were oiten paralleled by oxiaiiar decreases in tiller or 
leaf number and increases in tne plane io plant variation 
in luaf number.

ijurlnu too period between 5 to t> and weefcs none 
of tne mean relative firowtu xutes were significantly 
different froa the controls. However, all storage treatment, 
and greater values tain tne controls. It w-s evncluaod 
tout tae adverse seed storage treatments cause no diuinuiio;. 
_a the rat® of increase in the linear growth of the tiioofce 
during the later ctagsc of growth. Is fact, trier e was 
eons indicating a alight compensatory increase in the 
L*ne_r growth mt® <-t fchta stage. rise differences ui 
pl„nt aeighr was therefore attributed to the effect of otod 
otoruo® treatments on tne early stages of growth ( .odulla 
u*i& -oberts, ISfiyb).

Ihe storage treatments which reduced viability to 
aoout hO per cent had so effect on final yield of grain or 
straw in broad beano, peas and barley, bevertneleso sue a 
treatment® did uffect tne early growth of roots und snoots
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of taa plints, some individuals were affected acre than 
others so trut the variability of the plants w<_g increaoad, 
eventually thee® e^rly effects on the rate of grow th 
tended to dicappear and there »<~s come possibility of 
compensatory growth during tn* later etagee of development j 
thus tha early olower rutee of growth was of little 
confcoauenc® when it Came to final yield unless the deterio
ration wae so severe during storage tn-t it led to a crop 
in viability to below about 50 per cent {^bdnllu uuq 
loberte, 1969b). It was oOwaver, eimpressed that these 
generalisations apply at least for peas, beans and barley, 
bat judging by tne different relationship between viability 
and final yield, would not hold for any species which 
behaves liae lettuce.

Harrison (1977) observed that the rate of gemination 
was inversely related to tne degree of deterioration in 
barley. However, the growth rafcet were not significantly 
different.

Perry and Harrison (1977) also in the case of barley 
reported a lower field e.oergonce in tie case of deteriorates 
seeds lota under unfavourable conditions, alsular Lower 
emergence was also reported by hoodatoc- et al. (1970) and 
agrawai and blngh (1975) in the caee of soybeans.
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2.2.2. liOea af viability and final yieldc

tne loss in crop yields due to decreased viability 
could theoretically byjsvercome by increasing the oeod 
rate* But even if we compensate for this potential loss 
of yield by increasing zm seed rate, there is also 
evidenee that, in imay eases, the yield of plants produced 
from fcurviVxQe, seeds decreased witn ab<s o± tin ueod o.t, 
in wheat and Br&eoica (Crocionl, 1934) and in s&lva 
(jftufeaa and Koealer, 1944).

'.’here have teen a nutfoar of investigations in whic i 
l-educed yields were reported frat old seeds, in other 
reports no offset of age wuo found and exceptionally ai 
aaug (Viwta radiate). i'odrlgo (1939) observed significantly 
higher yields from old eaeds. it was considered that fcn© 
seed requires quite certain eaasonint, or curing before it 
is capable of attaining tho pear of its viability, l-rton 
and CQraun ( 1 9 4 6 )  working on six horticultural species die 
not observe any significant reductions in yield with 
increasing chronological age of tne seed except i.. the cnee 
of fco<-»~to. Burton % 1 9 6 1) referring to ton .to sngoottea 
tnafc tn® ac*unl age oi Ihv scad an «f such leas inportanco 
than toe eavironusnt oil whicn ic i& kept. Brown (1962) 
aino oonerved no significant difference in yield of uue 
1‘eva fi.i agon oi o-t seeds.
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On the other hand, thirkevskii (1933) reported 
reduced yields of ie-vaa per plant from old tobacco ueeda.

Harrison (1966) carried out two types of exnerimanto 
on lettuce, in the first, ’slow ageing' treatmento were used 
in waieii ine seeds wero otored for 5 to 10 years in anon 
storage or sealed in air Or carbon dioxide ut 18 JG, in the 
second type of triale he employed 'rapid ageing treatments 
in which the seeds were stored at 10 oer cent moisturo 
content at 35°C for d to It days.

In rapid ageing treatments significant docreueau in 
growth were only obtained once viability had dropped uelOi 
about 50 per cent. It also showed roughly the e«ao 
relationship between percentage viability asid yield cenvfx 
from the surviving seeds. In tne alow ageing treatments, 
tne results again indicated a consistent relationship 
between lass of viability and yield irrespective o f  the 
cultivar or ageing treat-sent, but ta© relationship who 
dietlnc tly different from that shown by rapid ageing treat
ments. In this treatment even a email lose of viabllity 
resulted in a severe loss of yield in planto derived fiom 
tne surviving eeedo.

The reason for the two distinct types of rel ttiono’iip 
between loss of viability and yield was not clear, but 
there may be two posolbilltieo, first it ie possible th_t 
conditions lending to a rapid loss of viability produce a
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ftiifereat relationship frs.s thoee resulting in a slow loss 
Of viability; or alternatively toe relationship between 
loss of viability and dry weight o£ feeedlinea *aay be 
different fma that between lose of viability and final 
yield.

The results of the experiment conducted by Harrison 
(1966) vn onion seeds which was 5 years old and had been 
stored ut 13°C for a yearn sealed la various gaseo snowed 
a decrease in yield with lose of viability.

field trials conducted by Chine and Calhoun <1968) 
clearly indicated taut need production and forage yield 
wore not Bic&ifieunfcly different in seed lots Jwvxng 
different fcerainabilifciee ranging frca 97 to 79 per cent.

j.bdaJla and loborte (1959a) reported that in poao, 
broad beans and fc-rley, percenta&e viability appe^rea to 
be a reliable index of too deterioration of too surviving 
seed as indicated by tne accumulation of cssaaasase 
uberratlono. a field experisent wae conducted wita a view 
to find out whether percentage viability would also 
indicate the growth potential of tne surviving, ceedo under 
field conditions (hbdalla and rtoberia, 1 9 0 b), There wag 
three storage treatment a applied to the tnree specien eo 
taut they lost 50 par cent viability and tie final economic 
yields were eorapared with control treatmentc in which
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there had bean no lose of viability. The ageing treatments 
were an follows » peas : 25°C, 18 per coat moisture content 
(s.e,) for 100 days (54 per cent viability); 55°C, 18.0 nr 
cent ui,i. ior 24 days (53 per cent viability); 45°f » 12.3 
per coat m,c. for 17 days (53 per cent viability); beano j 
25°C, 18.2 yes' cent o.c. for 45 days (43 per cant viability;,
35°C i 10,5 per cent a.c. for 17 days (43 per cont viability),
45°CS 11.5 per cent m.c. for 57 days (53 per cent viability),
barley t 25°C, 18 per cent m.c. for 54 days (30 per cent
viability); 35°C, 10.0 per cent m.c. for 48 days (43 per 
cent viability); 45°C» 12.1 per cent a.c. for 17 dayo 
( 4 7  per cent viability). In all tno cpeeioe tuc treatment,, 
included different rates of ageing end treatment0 in whlcn 
a high temperature was combined wita a low moisture content 
or a low temperature was combined with u high moisture 
content. There were no significant difference between tie 
treatments and tno controls for eitner weight of eeedc or 
weight of straw.

field trial was conducted by the above aut.iore on 
these three species witn the following objectives - (1) to 
confirm that deterioration associated with a reduction of 
viability to 50 per cont has no significant effect on Tui-l 
yield, (2) to find out waetlior seed deterioration associated 
with a reduction of viability below SO per cent affects 
final yield and if it does, (3) to find out whatner the
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particular combination of environmental factors duzin^ 
storage or rate of loos of viability is Important in 
determining yield, or whether percentage viability is alo le 
sufficient ae an index of yield potentiality.

It was confirmee* taut seed deterioration uaeociutcd 
with a reduotion of viability down to 30 per cent had no 
significant effect on final yield. However, tuere waa 
evidently a trend of decreaaina yield with decreasing 
viability, but the slope of thr curve was &rudual so mat 
eicnific-mt reductions ia yield only became evident, vaon 
viability had dropped to below 50 per coat, Snore wau 
aleo a close similarity between the contrasting eecd- 
©t-orage environments in their effect on yield, 7ney also 
have concluded that percentas® viability vae on excellent 
index of the loss of yield potential of the surviving 
needs, it was also reported that it was uniuoortaut wore * 
factor - teaperature or jointure content was responsible 
far tac deterioration, or how rapidly the deterioration 
hua occurred, but only tno extent of deterioration was 
important.

hoberte (1912) ana expressed the views that -iltuougn 
a eifflpls ganaination teac can act ee uu index of taa 
potential yield of tam surviving seeds, the roimtionahip 
between viability and yields may be different In different 
species. Oh tnc one nand tnere ie the type of reiulioao&ip
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shown by yeas, beaae, barley and onion in wiu.cn a fcignifi- 
cant loss of final yield only occurs when a eoneidfirablo 
loss of viability m*s taken place. On tne otuer bond, 
thore is the type of relationship shown in lettuce an whien 
taere is - considerable loss of yield whoa a go ill loss of 
viability has taken place, la the storage of seeds for 
crop production soar lose of viability can be tolerated in 
the first type, but not in tae second, Tnerefore, froo tae 
practical point of view, it is very important to know which 
category a speciee belonge,

Harrison (1377) reported taut oeed deterioration tud 
no significant effect on grain yield in barley, however, 
plants Xroa deteriorated seeds started to tiller later fca-n 
controls, but tillering rates were sisall-r.

Various possible explanations for tne decreased 
grOwta rates in plants from seed populations wiilen huve 
lost viability wore advanced by various warkero. They -re 
discussed below.

Lose of viability was associated with an accumula
tion of chromosome damage in the surviving seeds (hbd-lla 
and Roberta, 1368). Cytological examinations have onown 
that the visible aberrations produced ao a result of poor 
storage conditions ranidly disappear during the growth of 
tae seedlings. It wao reported that all visible ubarrutiu-fc. 
in pea roots were no longer present in the aeriatea wuen the
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rooie were 10 m long* fill© loss of viability of the 
aberrant cells after division say be because the daughter
ceils -will tend to contain gross deletions and other feme 
of genetic imbalance* On the other hand minor chromosome 
dosages will, persist not only to the maturity of the plant 
but through to succeeeiv© generations. The thu&mmm 
damage of the intermediate nature may also be selected out 
during ceil division, but it m y  tube longer to disappear 
than the more obvious aberrations (hb&alla unci Roberts* 
1969^)* He also hypothesised timt reduction la growth 
rate is due to chromosome disttisbanoee of intermediate 
severity and thee© may tend to disappear with time ©o that 
grewth rate eventually returns to normal* . This also can, 
provide a satisfactory explanation to the increased plant* 
to-plant variation as ft result of seed deterioration during 
storages. However* it fails to offer any explanation a,a to 
how- there • ie compensatioa; for growth in later stages.

This also ignores the possibility that the lower 
growth rates found in plants derived from aged seeds could 
bo due to the malfunction of some of the cytoplaeaie 
organalies* jDa&age to the cytoplasmic organalle© persists 
during the development of the plant though* ae with 
chromosome damage* there would probably be a tendency for 
the- damaged os^aalles or the cells containing them to be
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selected out during developcaont. * urtherraore, there 1j  

evidence that repair aechanieas can operate provided the 
initial damage was nor too great. Consequently tae oooerveC 
gradual return to normal growth rates in plants derived 
from aged seeds would also be compatible with the hypothetic 
that the loss of early vigour is due to damage to cyto
plasmic organalles (iloberta, 1972).

2 he practical Amplication of decreased groutn mtsu 
for crop production *ere also discus&ed by Robertc (1972). 
according to him, small losses in viability an crops like 
peas, broad be n̂a, barley and onion ure not critical, but 
because of tae lower rates of early growth, the crop will 
probably be more susceptible to adverse conditions during 
the emergence and early ectabliehaient. Tor example, tuch 
a crop night be expected, to be more susceptible for soil- 
capping, peats, diseases and weed competition, .lowevrr, 
under favourable conditions, the decreased early ̂ routa 
rates will have little effect ou final yield, in contract, 
in crops like lettuce even a small loss of viability 
apparently indicates a degree of deterioration which will 
seriously affect tne final yield of the crop, according 
to him ir, all cnees any crop watch haa been derived frou 
a seed stock whica tnni loot .. olguiflc_nt ̂ aouat oi 
viability saould not be used for producing furtaer need 
sines tae evidence indicate tiwt such seed would contain u
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large amount of genetic autatiane. Je also pointed out 
tbat, in some crop® ut least. If seedlingo are not ictunlly 
lost during early grout a, the early effects of vigour tend 
to disappear during growth and thus final result nay not he 
quite bo cafcustroptic ue indicated t>y a vigour test, "’hue 
it can not be assuned. autoatrcicully teat a decrease in 
seedling vigour will lead to a loss of final yield ibecaucc 
tner© arc laany processes intervening between eeedlin*,, 
vigour anti yield {„xjihu and Ihanna, \B'ib) and veiy little 
iafor.rw.tioa. with recpoct to these intervening processes 
are available.



The Investigation was undertaken at the Idvleion o 
toed fechnologv, Indian agricultural Reset, roh Institut©,
new relhi.
5.1. nXEUalc
5.1.1. Seeds

.-.eede of the cowpea strain 26-4-1 vt-a obtained from 
vF, fharom dingn, I. XU .legional station, ii,mal. xt is a 
seal-erect, indeterminate type which gives two distinct 
Hushes oi pods, "he strain is characterised wxtn active 
vegetative (̂ rowth even after the maturity of too pods. 
Under conditions of continuous irrigation the variety is 
observed to have «n extended reproductive phase, in tne 
present study also, the variety showed extended flowering 
and continued vegetative growth till 122 days after cowing 
when the experiment vrne terminated.

5*1.2. Climate and ..oil

Xfce details of the neteorological observations tor 
tne period are presented in Fig, 1 and appendix I. Tne 
soil of the experimental site was a sandy clay loam with 
hi£Ji clay and silt content.

mailto:lndet@raiB.ate


Fig 1 M e t e o r o l o g i c a l  d a ta  f o r  Ih e  p e r i o d  f r o m

M a r  to  J u l y  1 9 8 0

<— Mowh-   -.April. - Moy-------«. « — Juno---- *> -«--—July
Crop durotlon { W a a k t l
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3,1.3, Fept3.13.esye
Che fertilizers, urea (43 e‘* II), superphosphate (10 ' 

P Ôg) oad aurlat® of pofcaen (60 u k,0) were applied basally 
to supply 20, 40 and 10 ag/cu of a, and
vely.

3.2, 1 r-ios.,

3.2.1. --cealerated

Since no information on the loss of viability during 
uccoloruted ageing treatment of cowpea seeds was .available, 
tin experiment was planned, tae details of which are 
presented below,

3.2.1.1. Incubation of seeds at 80 per cent relative huaidit., 
(RH) Tt 40°C for 28 days : Seeds kept in a wire

basset in single layer was placed in & desiccator containing 
tidi eolation so ao to maintain an approximate rdi of 80 per 
cent (.Solomon, 1951). "tie desiccator was then plated in 
an in cub itor at 40 + 1 °c for 20 days, „ced geroination, 
aoieturs, length of roots and snoots, thoir dry weights 
and viability by tetr&zoliuia salt were determined at 
periodic intervals,

*inc® it took a long time to obtain a reaeonaoie 
drop in germination capacity, a modified method was adopted,
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3.2,1,2, HQdUtad accelerated a> siiv. technique s The seeds 
were conditioned to the hl0her moisture statue oi approxi
mately 26 per cent from 7.45 per cent by adding water t 
the rat® of 1G.55 ol per 10U u of seeds. Ttia seeds were 
taken in thick polythene bags of approximately 800 gauge 
and water was applied in instalments. *JTter each 
addition, tne b-gs were stapled, ooedo t ha roughly mixed ^nd 
kept in a refrigerator at about 5°C to attain the oijuali
brium moisture level. Tne final joist ora content *ruo 
eoticutei and tne seeds were transferred e-tber to 40°r 
or 33°C for v-nying periodo ao described beloc,

.̂fter conditioning, a portion of the need was nept 
ct 33°C for one day (gg)j  another portion at 40°< 10 r  the 
xiivt two days and sub ee 3.uent ly at 33°f for another t-*o 
days (Sj). k taxrd lot w-8 kept at 40°c for tbo first two 
days and at 33°C for tm  next four days CiŜ ). after tae 
treatment all seed lots were transferred to a refrigerator 
m d  stored their until sowing This period ranged from 
three to eignfc days depending upon the treatments.

Moisture estimation and germination testing were 
doue before sowing and the figures wero taken as troat lent 
levels (see later).
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3,2,1.3* Obsewitta-Qaa taken i The various oboerv ifciona 
taken at periodic intervals are listed below,

1, i&lsfcure eatiactloa. j Hoisture content of the 
seed samples was determined by dicing samples in duplicate 
at 110 x 1°c £or 17 b and was exprceasd on wet weight basis,

2, Qeralaation testing t Two replicates o£ 50 eeedt
i eucb were geminated at 32°c for four days using between 

a.paper sothod (Chaim et al,, 1367), Tan seeds were 
categorised in  to norm l, ubnwainl, uead and hurt. Ine 

germination percentage «at> exp re sse d  on  th e  b a r is  o C aora_l 
eeedlifige only,

3, Viability test » feeds were preconditioned by 
soaking ut re cm tsa.usr--.turo for 17 1 s und moo.ing the
e*ei couie. yrecoacUticnod aseas were cooked in C«'5 per 
cent aqueous solution ol 2, 3, 3»tri$.heny2 tetrazolauw 
caloriac ana Incubated at 3&°t for about 4 h» alter the 
wtpxry Oa tui* perioa, too eolutiou wu* drained off uud toe 
esede were waeosd, thoroughly in tap water. The oeedc verc 
classiflod into gsmiuablo and c&n-gorminebIs depending
on ttm staining patterns,

4, dQQt and snoop lemth : Sen normal oeoOliCce -.row 
each replication were randomly eslccteCI and thsir root and 
shoot lengths measured and the mean of tae two repl-Catca 
worked out,
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5. ISP-V weight of root and snoot : The above 10 
seedlings were separated into root and shoot and tnea dried 
at 110 ̂  1°C for 17 k. ^ue mean dry weights of root end 
shoot were calculated per needling.

3. 2,2. field -.gjxariaent

3.2.2.1. Layout t The experiment was conducted during the 
period from March and duly, 1930. It was laid out in a 
factorial randomised. block deoign with three replications. 
The allocation of various treatments to different plots waa 
done by randomisation using f’ishor and Yates landoa Tablea 
(Pane© and „ukfaatae, 1957). Tne details of tne layout plot: 
are given below j

2Total experimental urea j 200 a 
Plot size t 5 x 1 m
Humber of treatments i 4 s 2 » <3
Humber of replications t 3
Humber of plots : 6 x  3 »  24

3.2.2.2. Seed material and lovele Of semination i eodo 
wita varyxn6 gemination porcentage, the details of waach 
are tWes in Table 1, was obtained by giving accelerated 
ugeang treatment which has been described earlier, ’he 
control (g 3̂ was untreated seeds with no ageing treatment. 
Jill seed lots were treated with Thirua at the rate of 1 L 

per kg of seeds prior to sowing.



24

5* Leaf, a tea and god dry weight t Thu le_v*e, ate i 
a*iu yoac iroa tao five n-ndom plants were dried separately 
110 £ 1°c for 17 h siiifi the woigut recorded,

G, Total dry weight * The various components such 
as leaf dry weight, stem dry weight and pod dry weight, were 
added to obtain the total dry weagQt,

it .date ot flowerinr : Tae nuator oS da., a taken
for the first flower appearance anti tae uttainuent of 50 Dry
cent plant flowering was recorded*

i3. humber of rods par plant i foe total nuaber of 
pods frou the five randomly selected plants, uesd for 
determining total dry wexgnt, were counted and their •■Jiam 
calculated.

9. Length of node s Tan podo selected it random 
from each treat a-nfc were used ior measuring the pod length.

10. number of aeedo ter sod t nc&& need far a* isuring 
1 1* length were used for counting fcns nuaber of ooedo oer 
nod.

11. fry weight of grains ner 10 roda i he gxuins
fma tuu -bove 10 pode wore aried at 110 ± 1ut for 17 h
and weighed.
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12. 'jv:f welf-nt of husk per 10 podc s The hue! from 
the above 10 jjoda were dried at 110 ̂  1°C for 17 h am 
weighed.

, 13. Mtronen contest of giant B&mlao j 7no tot-21
nitrogen was estimated by the indophenol blue method 
(hovozaaeky c* ol.. 1y?4), the details of wnicii uro montionco 
belori.

leagenta

alkaline phenolat© solution s 20 & of phenol was dieoolved 
in 250 ml of itaQli 1.1 and muds upto 1 litre, 

lodium nltropruseide i 0.05 per coat,
Idaooiua solution < 4 per cent.
Phosphate buffer solution s 13,35 d of daj PO-.d 1,0 was(' 4 £

dissolved and to this 50 ml of 1.4 haul was adaeu 
and mode up to 1 litre, Tne ph was adjusted to 
12 ±  0. 2,

rfOdiuo tiypociilorlte solution s 20 ml of sodium hypochlorite 
colu+ion was diluted to 100 ml. 

ilixeu reagent 1 t 100 ui of alkaline phenolate solution 
«uo mixed with 200 ml of sodium aitropruaside 
solution to which 10 ol of the Pb?f. solution \ao 
added.
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i iixed reagent Xi { 400 el of phoephate buffer was aixed
witn 100 el of sodium hypocnlorite solution.

Diluted sulphuric acid t 100 el (sp. gr. 1.34-; was
added to 13 xal of distilled outor. 

acid mixture t 6 fJ of salicylic acid was dissolved in
diluted sulphuric acid and made up tac final volume 
to 110 al. 

hydrogen peroxide s 30 per cent.

procedure
Digestion t 0.3 L of air dry, finely ground uiunt 

material was welched into a 50 .al volumetric flash. no 
taxa, 3.5 ®1 of acid mixture was added, mixed well and left 
for 1 h, for the nitration reaction, to proceed. 3.; al 
of the acid mixture was used na blaris.

file flaBiES were neatod aoderutely on a hot plate 
»md ewirled gently now *-nd taoa to minimise foaming,, 
suited for CO minutes, then at 10 minute intervals 5 drops 
of hydrogen peroxide were added. The temperature was 
raised to about 200°C, This procedure was repeated until 
the resulting solution wae clear after 10 minutes 2d0°(.

°'hc flaeka were cooled and oade upto the o-rk *ith 
distilled water. Toe solution was taen filtered.

analysis j Tae aliquots of digest and standard 
series were diluted 1 * 9 with distilled water. 0.2 ul of
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theee diluted solutions wore taken to which 3.0 ml of 
mixed reagent 1 and 5 ml of mixed reagent II uae added 
and mixed well. Optic-1 density w*-s measured at 6J0 au 
usin^ a „pectronie 20 colorimeter after 90 minutes, °he 
etuadurd curve was prepared froa solutions containing 1.2, 
2.4, 3.6, 4,6 -nd is,00 ppm of nitrogen, '

14. Total uptake o f nitrogen ; This was calculated 
froa the total nitrogen content of the plant and tne dry 
, e ieii* o f staa, leaves and pods.

15. Relative growth rate i RGR wae culculrted 
using the foitaula r « 1/t (log tt * lô , Vp) where r e 
relative growth rate? t< « plant weight and t » tiue (ao 
quotes by Donald, 1963).

3.2.3. OtatietiOul analysis

Tne dat„ relating to each e laracter was analysed 
oy apply lag tne mulysia of variance tec niiiue an eut̂ ettad 
by onedecor and Cochran (1967).
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4.1, '*. Accelerated w-.ela,'-:

The data on t’u© effect of the accelerated ageing 
treatment (00 per cent relative humidity at 40°o) arc 
presented in Table 2 and Tig. 2.

a p@ru.sal of tiis data ind-oiifee taut seed moisture 
content increased with increase in tne nnaber of days o f 

trent-ieat, The initial seed moisture content o f  ?«66 per 
cent increased to 14.00 per cent after 2& daye of treat
ment. The moisture content increased during the first 
two weeks of treatment and later no increase in it was 
observed.

furing accelerated ageing treatment no decrease an 
gemination percentage was observed upta 7 daja of 
treatment, later the germination percentage declined.
The rate of fall in germination was oajdaua between 2nd 
and 3rd veem after treatment. ..ffcer four weeks of 
treatment only 28 per cent germination was obtained.

flic viaoilxty percentage as obtained m  tetraaolim 
teot wae very close to tne germination percentage turough- 
oufc. Tne root and eheut lengths und their dry weights dad

mailto:p@ru.sal


Fig 2 Effect o f accelerated ageing C80% RH at40°C ) on seed 
germination1% ) viability(% )m oisture content (%) shoot 8c 

root lengrhs (cm ) and their d ry  weights (g )
Fm Germinotion /
D  Te*rozohun> /

Dry& o f  occelerofod ageing
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"able 2. Effect of accelerated ageing (SO per cent T<1 at 40°C) on asolsture content, seed germination, 
vinb illty, shoot length, root length and their dry weight.

.<0, at
<ta?e

Moisture
_____L S I ..........

OeraiiutiMi
... «.) . ....

Tetraaolltfdi
... «) .. ..

loot length
A.CiSl} ...

Shoot length. 
. (csa)

loon dry 
weight (ffldl

Shoot dry 
kcarat (n&)

0 7.68 7? 75.5 15.76 7.59 10.7 30.5
7 10.34 76 78 16. S3 8.83 10.2 40.3

t4 13.31 65 60 14.04 6.34 10.7 41.0
21 12.85 43 32 14.34 7.48 11.0 3 6 .1
28 14.0 28 28 6.43 3.27 0.5 13.2



F ig .3 C r ite r ia  fo r  in te rp re tin g  Tetrazoiium  test results 

on Cowpea seeds

7 8 9
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not chaste ouch up to tnree weefee of fcroutaent, 'Towever,
after four weeiis of trentoeats, the decrease was 
considerable.

4.1.2. "etmeoliua h'valuition Group

Bused on the staining patterns obtained in the 
rapid viability test (tetrasoliu*) tho needs were c laecl- 
Ixed into gercaiaable and aon-gerainable, The statsiln̂  
puttarna and the basic of claB0ifyinc aeeda into 
cerfflinabia and aon-geral»able are preheated In fit, 3,

4 . S» .laid fiscgrieaent

4.2(i 1. field juacrrtotice

2hs  data are presented in "able 3 and f i e .  4 and 5. 

Tho effect of different germination levels on tlelu emergence 
was found to be significant on all days of obeerv-tion. 
Oorffiiiit-tioa rata »u» relatively slow in the control ) but 
there was a sharp- increase alter 12 days and a mxtaua of 
50.5 per cent field eaorgence was obtained at 18 daya 
after sowing. The seed lot possessing 6'3 per cent 
gst® tuition (g2> maintained tna nigheert field emergence 
till 12th day after sowing. This early faster genaii-utian 
has, however, declined at final observation. -«t tho 
initial stages it was significantly superior t o  all otter
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Fig  4 E ffe c t  o f  germ ination levels on the rate  of 
em ergence

Ooys after sowing
Fig  5 E ffe c t  o f  irvtial germ ination  levels on fie ld  

e m e rg e n ce  a f te r  18 d a ys  o f  sow ing

Imtiol germination I/)



l ’n b le  3 .  Iftect o£ (^o rig ina tion  le v e le  on. f i e l d  ».;er&er:ce.

C s r a ln a t io n Dave after _ .« Q J tU W _ .....................l e v e l i 9 ...... 12 1 1 ' i i

e 1 13.85 ( 11 . 5 ) 27.18 ( 20.9) 37.49 (37.1) 45.34 ( 5 0 . 6 )
£?&2 28.30 (22.53 35.07 (33.0) 3 0 .2 7  ( 3 8 . 4 ) 39.84 (41.0)

i s . s o  ( 1 0 . 1 ) 2 6 .6 7  ( 2 0 . 1 ) 3 2 .7 6  (29.3) 34.73 (  32.5)

®4 15.46 (  7.1) 22.55 (14.7) 27.75 ( 2 1 . 7 ) 29.98 ( 25.0)

isI, (0.03) 0.32 5 . 7 C 3.87 4 .  79
w i / p l o t  £ £ .7 6 4.68 1H 3.<>9

i xfeurea in jdrantneeon indicate percontuueo.



treatmento. Seducing viability levels to further down 
adversely affected the field emergence, i'he effect of 
40 and 39 per cent germination levels were on par on 7, 9 
and 18th day after sowing*

Observations indicated that the rate of emergence 
was inversely related to the degree of deterioration 
<?i£. 5).

4.2.2. leaf Area

The result® are shown in fable 4 and 5 and Fig, 6. 
leaf area increased with time la all treatment* except 
far the 39 per cent germination level at the final stage, 
at )0 days after sowing, maximum leaf area was observed 
in 39 per cent germination level which vae significantly 
superior to control. However, there was no significant 
difference between control and the other deterioration 
levels, the gemination level® 63 and 48 per cent were 
superior to the remaining levels at 15 days after sowing, 
Tile various treatments did not exert any significant 
influence on leaf enlargement during the periods 20, 26 
and 45 day® after sowing. However, at later stages the 
differences were significant.

At 103 day® after sowing the differences between the 
two population deneltiee were significant. The table 
indicates the clear superiority of tae low plant population
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T a b l e  4 .  i f f a e t  o f  g e m i n - . f c i o i i  l e v e l s  o &  l e a f  u r e u  C  c a * * )  

p e r  p l a n t .  t i l l  £ O t i i  d a y  o f  s o w i n g .

G e r a a n a t i o n

l e v e l

l a v s  a f t e r  s o u X t v .

.................... i o ................................ 1 3 2 0

s t 1 4 . 3 5 1 6 . 0 1 5 1 . 3 6

g 2 1 5 . 3 5 2 0 . 5 8 5 7 . 8 2

g 3 1 5 , 3 3 1 3 , 9 7 3 9 . 9 7

s 4
1 6 . 6 6 1 8 . 4 0 6 0 . 3 7

( 0 , 0 5 ) 1 . 4 2 1 . 1 8 -

L ^ / p l o l  x 0 , 3 3 1 . 4 9 1 0 . 6 2

i n  t e r r a s  o f  l e a f  a r e a  p e r  p l a n t ,

• • t  i r a e  f i n a l  p h u e e  o f  c r o p  g r o w t h ,  t h e  e f f e c t  o f  

g e m i n a t i o n  a n d  p l a n t  p o p u l a t i o n  w e r e  d i s t i n c t l y  v i s i b l e ,

? n e  c o n t r o l  a l o n o ^ i t h  6 3  p e r  c e n t  g e r m i n a t i o n  w e r e  s i g n i f i 

c a n t l y  s u p e r i o r  t o  t h e  o t h e r  g a w a l n a t i o n .  l e v e l s ,  T h e r e  w ~ o  

a  g r a d u a l  d e c l i n e  i n  l e a f  a r e a  v i t h  i n c r e a s i n g  s e e d  

d e t e r i o r a t i o n ,  f o e  d o m i n a n t  r a l e  o f  p l a n t  p o p u l a t i o n  

o n  l e a f  a r e a  c a n  b e  e a s i l y  a a s l e  o a t  f r o a  t h e  d a t a ,  ? a o  

i n t e r a c t i o n  e f f e c t s  w e r e  a o a - e i g a i f l c i i w t ,

4* c-* 3, lea l dry wc.mht

T h e  d a t a  a r e  p r e s e n t e d  i a  T a b l e  6  a n d  7  a n d  i n  f i / 7 .  ? ,  

I t  i e  e e e n  t ' m . t  r a e a n  v a l u e s  o f  l e a f  d r ?  w e i g n t  a t  v a r i o u s  

g a r a i a a t i o n  l e v e l s  f o l l o w e d  e o e e a t i a l l j r  t h e  e a s e  t r e n d  n o
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T a b l e  5 . a f f e c t  o f  t , e * a l r n t i o u  l e v e l s  u n c i  p l e a t  p 0 j3 tti>.tJ.oa o.i l e u f  - u ‘eu. ( c w 2 ) p e r  p l a n t .

Popula iMSfe after sow in. .
tion

Ceral- 26 45 103 122
cutloc
level •°1 f\ ilfcsn S1 P., .tL -lean Oean p rc *1 '2 aOOS

*1 117,41 114.46 115.93 697.55 675.94 666.75 1551.16 1067.39 1303.78 1975.54 1235.74 1585,67

*’’2 115.91 12U.41 121.16 526.67 650.61 593.64 102'*.09 1113.52 1471.31 161y,11 1131.84 1505.48

«3 134.47 92. 63 113.55 471.15 549.36 310.25 1170.54 1059.40 1114.50 1379.53 974.45 1177,01

g4 126.11 115.69 120.69 336.31 576.08 737.21 1391.85 925.74 1115.80 1214.30 016.00 915.15
fleac 122.98 112.75 64 S. 4 6 612.96 1405.66 1041.52 1597.13 1004.51

'.i.(0.05) *** Cor Jufgiaal-ascuo
of p 0 308.5

Jor uar^lnal »icnns 
of p ,  131.71 
of C «  256.90

,1/plot ^ 32.45 267.91 352.29 207.50
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Table 6. f.ffeet of gemination levels on toy weight (a,J 
of leaves per plant (npto 20 days after aowlfie,.

6 emanation Saya after Bowing
level 10 15 ......20 ...

e1 55.07 64.40 247.50
e,£, 63.26 35.67 216.40
«»«•> 55.60 ao.la 245.90

H 61.47 75,23 211.J0
l.D. (0,05) 4.46 0.73 -
.̂,/plot - >•62 4,66 35.70

tin t o*  le a f  area apto 15 tjayo a fte r  sowing, The variation 

oaoAj J_,c_'Siin_.tion levels were not statistically prouineat 
-t 20, ?6, 45 ans? 103 days a fte r  sowing, However, ut tha 
fina l phase o f growth „ 1gn ificrn t differences were jh servo ̂ 
Kitli tas control registering the higiieot lo a f dr 7 weignt.

The two population densities chawed .narked d iffe r 

ence in  le a f dry weight fro® 103 days onwarde. The low 

population dctjBity was much aore e'fficieaK fo r dry m ite r  

uocuflul'ition la  ieuvae. only »t 10'3 days a fte r  sowLnt,, 

the e ffe c ts  o f interactions were found to be vuryinp widel/. 

'Cm coatbiin-tioa o f low population density wltn 63 per cent 

and 39 per cant germination leve le  were s ign ificantly 

superior to otaer combinatione.



? a tle  7. e ffe c t oz £ ® ia iru ,tio a  le v e ls  and. p la n t p o p u la tio n , on d ry  w e ig h t o f le a ve s  (& ) per p l* -n t.

Popula tavs after sDwias
tion

Oeruil- 26 45 103 122
aatioa
level »S tieaa P2 *'1ears p2 .'lean P1 p? Jean

*1 0.0230 0.7716 0.7975 5.74 3.42 3.53 8.34 7.57 3. 20 12.48 9.19 10.34

e2 0.7214 0.7279 0.7247 5.68 3.20 3.48 10.27 6.89 S. 58 11.69 5.85 3.77
«5 0.8312 0.5586 0.719S 4.03 3.41 3.72 8.41 7.73 8.0? 9.77 5.10 7.43
«4 0.8524 0.7262 0.7795 3.57 3.73 3.85 12.66 6.39 9.53 3.71 4.76 7.24

I-iean 0.8145 0.6S61 3.85 3.46 10.05 7.15 10.91 S.23
t. 2. (0.05} <« for il&rgiiial means of 

conbinatlaa *» 2.53 
j? = 1.27

for uurgiaal nê -r.B of 
C = 1.36 
P = 1.3Q

os/plot ̂ 0.1 ddir 0.71 1.45 1.58

W<T



fho values 0f ©feeorvatloix or© given, la fabl© 8 
and 9 m& la Fig. B, %% is mm from tus result© that the 

XmmX& <3M  not influence the .©tea dry weight 
at 1‘0 tf. £0# 20 a n d  183 d a y s  after s ewi n g .  &t 15 d u y ©  ■ 

after s©»lis$# the 6$ per cent gesalmtlofc level recorded 
t'm hdghe&t; mtm f©31o*?<ii m  pas?- by the 4 6 per ©©at level 
of gewisatic^*. However# the 6 3 per ©eat level of 
gemination po©8®es©& distinct o»f©ri©rify ©v©r other 
levels unlike 48 per cent* Baring tlx© rest of the period 
of observation, also- appreciable difference .in th® effect
Of gemiiantioa levels-©oiiM be sees except at 1 0 3  day®
after sowing# But it was the control that ranked superior
to all other ̂ sa&oatloa. levels which were on pas* with
others* Severer# at the final phase the control wa© on 
par with the 6 3 per cent gemination level.

f h ©  two p l a n t  p o p u l a t i o n  l e v e l s  s t a r t e d  regist e r i n g  

©igaificant effect on stos dry weight fro® the 45th day 
onwards* throu^xout the period of esop growth# fc&© low 
p a p u l a t i o n  d e n s i t y  r e t r i e s  h i g h e r  v&luee# a t  m  ©tag© 

tiie iafcer&etlcm effects were found to vary markedly*
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Table ti« „ i ‘£ecfc Oi gorainuti&a leve ls  on dry welebt o f 
stsa yor plant (eg ) (uofto 20 d iye)»

Oersinhtion
level

Oavn after sowing
"To 15 20

fa1 40.13 31.12 96.50

«a 40.37 63,60 95.67

«5 36.62 57.90 06,30

S4 39.27 49.95 103.65
C. j* (0.05) - 5.41 -
ayplot + 2,96 7.S5 12.97

4. 2.5, aolf;b^ o f plant a

Rubles io on»l 11 depict tno efiect of geralr-afcian 
leve lo  and plant population on plant height, ” 1jp tro t -  

acnto did not vary o ica ilieu n tly  except at 122 do.,*, uite„ 
ooKitt* at t  tf.„ ata&e, the 72 per cost leve l (control) 

woe ci gnifiCuJ'itly superior to the plants fron deteriorate 
reedi. The population denolty did not exert any narked 

influence on plant height. I t  kuo also the capo vlth 
population denoity-geraiaation le v e l Internetions.

4.2.6. fjuaber of branches per plant

The d«.tu pertaining to branch number ae Influenced 
fey deterioration ana planting dsnoLtlec are civer. lu



^able 9. Effect of geralnatian levels and plant population on diy weight of stea (g) per plant.

Papula- lays a fte r  oowlng
tlon

Gemi 26 45 103 122
nation
lev®! P, P2 ffean p 1 p2 Kem p1 P2 Mean P, ilean

S i 0,2643 0.2587 0.26*0 2.71 1.68 2.20 10.15 8.69 9.'12 17.10 10.49 13 .0 0

S2 Q.*611 0.3072 0.2841 1.54 1.25 1.39 13.38 9.58 11.48 16.60 8.60 12.60
0*2864 0,2010 0.2447 1.73 1.38 1.56 11.38 8.22 9.80 13 .8 8 7.43 10,66

s4 0,2871 0.2351 0*2616 1.77 1 .02 1.39 10.12 6.24 8.13 14.29 G.69 10-49
no an Q.2?54 0,2503 1.33 1.35 11.23 0.19 15.47 8.30
CE{0.05) * for curginal aeano of 

0 & 0.47 
P = 0.35

i a r  m a r g in a l  a e o n s
Of p a 2.03

for anrt,Inal aeons of 
6 => 2.604 
p = 1.84

„u/i>lot x 0.072 0.379 5.23 2.10
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Table to, hiSeot of gerolnntion levels On plant Imifcht 
(oa) (upto 20th day).

Gerowiution
level

R-va after eotrim
— .15. ......... 20

7.37 10.35

tbj 0.43 10.55

&J a. 23 9.46

*4 <.29 11 ,12

C.2, (0.05) « -
' /plot * 0.9b 1.06

r-b le  12 and 9. Plant populationo only d iffered  

e isa ific tja tly  <*t a l l  stages o f  obecrvution. with respect 

to  ta& nuabcr o f  branches, tto  low population density 

bean# d is t in c t ly  ouperior.

4*2,1* jJSSSSiSk

the data on tbs ener&ezice o f  f i r s t  flower ctad 

attainment of SO per cent flowering are gtvsR m ruble 13* 

SiuabffJ* o f  dc^e required fo r  flo se r iiig  in it ia t io n  v -r ied  

blj^aixicaatly w its t^e levels* o f eeed deterioration,
Turly flowerirvj was observed in  tac deterioiu ted seed lo t i .  

Lffecfc of plant population was sat aarled in  th is  respect, 

-leo the d ifferences bo tween tria taocte  were not pronounces 

is i'm ease o f  SO ier cent flowering,



T

T a b le  1 1 » E f f e c t  o f  g e m i n a t i o n  l e r e l s  a n d  p l a n t  p o p u la t io n  on h e ig h t  o f  p la n t®  ( c a ) #

Bavs after EOyi&fi
tioa 

iermi- 26 4 5 103 1 2 2

n i t lc a i
level P , P2 tls a a * i P2 flsan

h p 2
."wan

»1 P2 IiCall

*4 1 0 .3 3 1 0 .9 5 1 0 . 6 ? 1 6 .4 7 1 4 .3 2 1 5 .6 4 4 5 . 6 ? 4 3 .3 3 4 4 . 5 0 6 2 .7 0 5 4 .5 6 5 3 .6 7

1 1 .0 0 1 0 . 3 ? 1 0 .  .53 1 6 .2 4 1 8 .3 4 1 7 .2 9 3 7 . 0 0 4 3 .0 0 4 0 .0 0 4 5 .8 3 3 9 .6 7 4 2 . 7 8

s
1 0 .7 6 1 0 .3 2 1 0 .5 4 1 6 .3 7 1 5 .4 9 1 5 .9 3 4 0 .3 3 3 7 .6 6 3 5 .0 0 4 0 . 7 0 4 0 .8 3 4 J . 3 3

4  , 1 0 .3 9 9 .4 1

aait
ZP\ 1 6 .0 1 Its.O l 1 7 .0 1 3 8 .5 7 3 8 .3 3 3 0 .5 0 5 1 .2 2 4 3 .  33 4 5 .  i S

« can 1 0 .6 6 1 0 .2 6 1 6 .2 7 1 6 .6 7 4 0 . 4 2 4 0 .  3 8 5 0 .1 7 4 3 .8 6

C. 7 1 . (0 .0 3 ) - - - f o r  B u r jj la a l  j c a n o
o f  6  *  9 .4 3

. E / p lo t  J; U .S 7 2 .6 1 6 .0 3 7 . 6
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T a b le  Lftect o f  g e rm in a tio n  le v e ls  and p la n t p o p u la tio n , on num ber o f  b rancho & p e r p la n t.

popula ■Dajre after ooviiv?
tion

cermi- 45 103 122
n»tion
level p} p2 -Sean *1 ^2 ileaa Pi *2 liean

e3 2.55 1.56 2.03 4*00 2.00 3.00 6.11 3.33 4.72
*s2 3.00 2.56 2.78 5.67 4.67 5.17 0.44 4.22 5.33

5.10 2,00 2,55 6.33 4.C7 5.50 6.44 3.09 3.17

e4 3.45 2,00 2.72 5.33 4.0 4.67 6.22 3.44 4.33
ileon 3.03 2.03 5.33 3.03 6 .30 3.72
CT3(0.05) Tor nsar̂ iaa! mesas of 

p » 0.803
for ssarglnal aeaas of 

P * 1.35
for mez’oirial seane of 

p » 0.60
^/plot 0.92 1.54 0.77

4*rg



7abl» 13. ^£Xcct oi* gerai.ufcioa lcvele and plint papulati&a on flowering.

p o p u la t io n
t e r a i r a -  
t t o o  l e v e l

iJ t t ib e r  o i ’ d u jrs  x o r  
f i r s t  f l o w e r  e m e rg e n c e S o a k e r  o f  & a$&  to 50 1 ■CU/Wf-rx&i,

P i * 2 ' ie a n P ...............»...... W-.Ji

57.67 35. 65 50.33 S J .O u 101.33 100.17

(12 30,35 50.53 30,53 58.07 100.67 95. ©7
50,00 51.33 30.67 S j .O O 38.67 38.83

f i4 50.33 31,67 51.00 0̂.67 98.67 94.67
. le a n 52.08 52,25 36.83 93.8J

r .  t t .  (0.05) fo s ?  i c i r s l n a l  a n n n e  o f  & *  3.18 -

- i / p l o t  £ 2.57 7, c a
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4.2.B. Tota l dry -Matter y ie ld

‘iue data on tot-1 dry matter yield are givon in 
Table 14 and 15 -nd i it,. 1u. at tno first pluoa the plant a 
froa oaxwaam deteriorate! seeds recorded ta© hx̂ si at ary 
aitter uccuaulation, bat it vac not statistically sicaili- 
coat to control* On the 15th day —fter owm', <„ reveres 
trend on total dry iaatt«r was observed Kith the decree oi 
scad deterioration excopb lor toe control, ouriag tue next 
pause, though fcho differences were not significant, t ic 
control plants accumulated aaxiaaa dry uutfcer. ^xulL*rl^, 
too differences in dry matter acemaul„tion were not 
proainent at 16 days after sowing, but showed tho aaao 
trend as that for 20 4-ys after sowing*

T-ble 14. of/ect of germination levels on total dry 
saitter yield (ag) per plant.

cars-un-tion.
level

y-us after no i» .--fij .
10 .... _.15 20
S5.20 115.20 341.02

6g 93*62 149.27 314.10
52.20 438.09 332. £0

< 100,71 125.18 314.93
0.4). (0*05) 5*92 11.88 -
or/piot + 4.81 9,66 45.83



fable 1ft. hffect of geraorsatAoa levels and pl-nt population on total dry fetter yield {&•) per pl*axfc.

Popula ■Days after eovior
tion 26 45 10 5 122

option 
2 aval *>1 p2 i*eon »1 *2 /tetja P, P2 ,-ieaa »1 *2 Peon

®1 i.o&s 1.030 1.059 6.48 5.77 0.12 18.99 15.93 17.46 23.58 19.03 24.63

S2 0.982 1.035 1.009 3.22 4.53 4.67 23.03 16.40 20. yG 28* 2i; 14. 46 21.38
1.169 0,759 0.365 5. (5 4.04 4.b9 19.80 15.96 l7.Uw 23. 65 12. 53 18. Or

1.119 0.962 1.041 5.74 5.03 5.41 at .34 t3. j; 1 /.f>5 24.00 11.45 17.75
'tea 1.090 0.945 5.79 4.86 20.^5 15.58 26.30 14.53
r. r. (0.05) *• for marginal a.«ang of 

£> “■ 0.j4
p * 0.66

for iaardnal neano a£ 
3? 13 3*30

for jsartginal a cans of 
P - 2.93 C a 4.14

33/plot + 0,264 0.758 3.77 3.34
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,fe 45 days  aft or sowing the plaits from toe un
deteriorated coeds recorded fexixxiin dry fetter yield whltn 
T«ae on p a r  with  the ?auxiaua deteriorated seeds* She seed 
deterioration hud no major impact on the total dry fetter 
yield per p2«»t at 103 days also* Towards the final 
phase 01 crop growth, th® control plants recorded tne 
ai£,'*eet dry nutter yield per plant, mnen was on pur with 
tae 63 per cent gemination level. Since no difference

pill yield between 1 2 and 24 pl^nte/a have been reported 
(Chnturvedl ct ul«, 1980), we *chose to study the effectc 
of M g  ter plant population on dry fetter yield. Tne total 
ary aattor yield at 20 plant e / a  was eltnifioanfcly superior 
to 40 plant a / a  fro® 45th day oawurdc, The pod yield per 
plant at harvest al&o was significantly raore In the low 
population density.

The interaction effects were not pronounced at any 
oi tne stages,

4.2.9, Relative growth r -ta  CdGR)

observations on RGr. are presented in Table 16. Sue 
iiCd values were aur^sdly influenced by toe germination 
ievelc. The plants from maximum deteriorated seeds recorded 
the lowest n'OR values during the period between 10 and 2J 
days after sowing, whlca was sign if leant ly inferior to the 
otner levels of seed deterioration and control which were



r

.Table 16. _£t«ct of gesralnatiun levels and plant population on relative grovtfi rate (Ifcn) (&c/c/d&y)*

popula Pave after aoaina
tion

Cer-aa.- Between 10 and 20 Between 20 and 45 Between 45 and 103
nution
level Pj P2 Uson ft p2 •lean p1 p2 .lean

0.0539 0.0545 0.0542 0.0513 0.0198 0.0506 0.0380 0.007? 0.0078

S2 0.0524 0.0524 U.0524 0.04SO 0.0467 0.0474 0.0114 0.0097 0.0106
0.0553 u.0541 0.0547 0.0492 0.0443 0.0468 0.0092 0.0100 0.0096

H 0,0480 0,0481 0,0484 0.0504 0.0490 0.0497 O.OGj? O.0075 0.0086
Kaan 0.0525 0.0523 0.0497 0.0475 0.0096 0.0037
•'■5(0.035 for mar; 

C
~inal aeaae 
= 0.0̂ 47

of tor aareina.1 raea&c of 
0 — 0.QQ29
P 0.0021

for airsirul as&ns of 
d = 0.0017 

for coabin_tion k 0.0025
uE/plot + O.OOJS 8.0023 G.0Q14

-4
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on par. Suring to# period between 20 and 45 day# after 
sowing control was significantly superior to the deterio
rated seeds except the least viable, ii. distinctly superior 
effect of low population density on SEE was evident ut i
this stage.

During toe period between 45 and 10? day a after 
cowing, toe 65 per cent gemination level possessed the 
highest SEE which was significantly superior to toe 
undeteriorated control and the mxtoma deteriorated lots, i 
The marginal means for population densities were not
significantly different. However, the interactions between1
population density and levels of gemination were signifi
cant. toe low population density-65 per cent germination 
eoablrwition had the fastest EOE at this stage. However, 
this was on par with not only with the high population 
deneity-46 per cent germination and 63 per cent germination 
but also with the low dencity-39 per cent gemination 
combination.

Effect of gemination levels and planting density 
on various yield components are presented in Sable 1?. 
the remits revealed that seed deterioration and plant 
population exerted no prominent effect on the various yield 
component# suca as pod number, grains par pod, length of



T frb le  1 ?« E ffe c t ot le v e ls  and p l-u it p o p u la tio n  oa y ie ld  eozaponente.

BopvUn-
Sion

Cerai-
r->tlon
level

Huaber of pods par plant Scaaber of grain** per pod Length of pode (eta)

?1 P2 Acts. p2 lean *1 T»
*2 iGJil

Bj 4.80 3.13 3.97 3.60 9.20 3.40 13.67 13.34 13.50
fi2 4.27 5.60 4,93 3.57 9.03 9.30 14.61 13.94 14.26
% 5.20 4.00 4.60 s.13 7.10 7.62 13.66 12.39 13.12
®4 a. 53 5,40 6.37 7.10 ©.33 S. 02 12.86 13.17 13.02
.'j»a 5.70 4.53 6.60 a. 57 13.75 13.21
«P(U.0S) - - -
rr/plot + 1.99 1.49 0.7S

’ry vseifeiit of node/ 
pljnt {«}

rry ̂ it>t of pod 
cover/10 node C9J

fry of prairie 
'jer 10 node (̂ )

Pi Pp ean Pi *2 P1 *2 uean
4.13 3.01 3.57 4.63 3.29 3.96 6.70 6.17 6.43
3.69 3.14 3.41 3.03 3.46 3.69 7.68 6.85 7.27
3.63 2.95 3.29 3.53 2.86 3.19 1.02 6.72 6.90
2.79 3.18 2.39 3.91 3.09 3*50 7.10 6.57 7.333.56 3.07 4.00 3.16 6.90 7.07
for mr^lnal aeana of for aaroificJ. aea.no of •

a « 0.42 P =» 0,42
0.47 0.48 1.30

4̂\£
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po&t, and dry weight o f graino per 10 pods, 3o»erer, the 

dry weight o f pods per plant and the dry weignt o f pod 

covers from 10 pods wore remarkably influenced by tho 

population density. In both e=.aes the low density wno 

©ifcnificoEtly superior to tits high density,

4.2.11. ffltrotwn content o f leaves

The data oti lea f nitrogen content are presented In 

Table 10, lea f nitrogen content was acre at 45 days after 

wwing, then decreased t i l l  103 days and again increased 

by the 122nd day, Tae differences between coabiratlone 

wore significant only at 45 doyo after sowing. Leaf 

nitrogen wae aaximuza in tne low population <lonefty-G3 per 

cent gemination combination, The variatlono were not 

prominent m  the other combinations, ,ot. 122 days after 

sowing, the low population density possessed significantly 

higher percentage o f nitrogen in ths lea f,

4 . 2 . 1 2 .  i M 2 a & ^ L £ 2 S ^ - ^ L s t § S

Table 13 presents tns data on stem nitrogen content. 

The differences were narked only at the i'ia-A stage. The 

control and t!xe 63 par cent germination level were on p-x 

and were superior to other levels o f gemination. ..leo 

tae low density planting was markedly inferior to the nich 

population density.



gaols 18. rffecfc ox’ genaiaatiQ®. levels *a»<i plant population on ls*a nitrogen. content (<;.

fopul.»- ' ytiys after sowing
turn.

6ersai~ 45 103 122
2'iation
level ?3 . p? . ... ii*cin P, P2 •isan pl -°2 ■lean

3.0f
(112.5?)

3.81 
(13G.03)

3.40
(1 2 1.30)

2.35 
(260.78)

3.17
(239.9?)

3. Cfe> 
(250.38)

3. 23 
(403.10)

3*25 
(298*68)

3.24
(350.69)

tz 4.S4
(155,03)

3. Tj 
(104.98)

3.72
(130,51)

2.37
(263.94)

2.85
(196.37)

> 71
(23oIlS)

4.12
(481.63)

J.26 
(190.71)

3.53
(.336.173

®3 3.85
(155.55)

3.65
(124.47)

3.75
(140.01)

5.04 
(255. S3)

3.15
(243,50)

5.09
(249.53)

3.65
(356.61)

3.35
(170.85)

3.30
(263.73)

s4 ,/* 26 
(129.42>

4.49
(167.48)

3.87
(148.45)

2.29
(378.55)

2. S3 
(180.04)

2.92
(279.69)

4.05
(393.26)

3.36
(159.94)

3.70 
(276.6 )

.loan , 3.53, (138.39) , 5.79, (131.74)
2.83

(209.72;
2.99

(215.17)
3.76

(403.69) 3.51
(205.05)

«.i){0.03) for combination - 0,653 - for .aix̂ A.ml Beans of
p  *  0 ,4 2 5

. i./glot * 0.373 0.543 0.433

figures in p-*reatUe*ws indicate loaf nltro&ei' content (a„) plant (f, -juc not calculated).



Sable 19. £ £ fec t o r  geKBinasion le v e lc  and p lan t population on e tea  n itrogen  content (ĉ ) »

Says after
t i o n

u e n a l-
n a tiQ n
l e v e l

45 103 122

?1 P?
Hean f t P?

llean
'1 P2 .Sean

g . 1 .5 4 1 .5 1 1 .5 3 0 . 9 7 1 .1 4 1 .0 6 1 .1 5 1 . 1 7 1 .1 61
(  4 1 . 7 3 ) ( 2 5 .3 7 ) C 3 3 . 5 9 ) (  9 3 .4 6 ) ( 3 9 .0 7 ) (  9 0 .7 7 ) ( 1 9 6 . 6 5 ) ( 1 2 2 . 7 3 ) ( 1 5 9 . 6 9 )

Qry 1 .7  9 1 .4 9 1 .6 4 1 .0 5 1 .0 4 1 .0 5 1 .0 8 1 .2 5 1 .1 6c
(  2 7 .5 7 ) ( 1 8 .6 3 ) < 2 3 .1 0 ) ( 1 4 0 . 4 5 ) ( 9 9 .6 3 ) ( 1 2 0 . 0 4 ) ( 1 7 9 . 2 8 ) ( 1 0 7 . 5 0 ) ( 1 4 3 . 3 9 )

e * 1 .5 1 1 .7 4 1 .6 2 1 .0 3 1 .0 3 1 .0 6 1 .0 1 1 .0 S 1 .0 3
0 (  2 6 .1 5 ) ( 2 4 . 0 1 ) ( 2 5 .0 7 ) 1 1 1 7 .2 1 ; ( 8 8 . 7 3 ) (1 0 2 . 9 3 ) ( 1 4 0 . 1 9 ) { SO .2 4 ) ( 1 1 0 , 2 2 )

&> 1 .4 3 1 .5 1 1 .4 7 0 . 9 9 1 .0 1 1 .0 0 0 .8 7 1 .0 4 0 .5 5
(  2 5 .3 1 ) ( 1 5 .4 0 ) ( 2 0 .3 6 ) ( 1 0 0 . 1 9 ) ( 6 3 . 0 2 ) (  8 1 . 1 6 ) ( 1 2 4 . 3 2 ) (  6 9 .5 8 ) (  9 6 . 9 5 )

lean 1 .5 7 1 .5 6 1 .0 1 1 .0 7 1 .0 3 1 .1 4
C 3 0 . 1 9 ) ( 2 0 . 0 5 ) (1 1 4 .C S ) ( 8 7 .6 3 ) ( 1 6 0 . 1 1 ) (  9 5 .0 1 )

C3 ( 0 . 0 5 ) - - I'o r js a r g ln a l  meant. o f

H/plot i 0.2258 U.S4

6  -  0 . 1 2 4  
p = 0 .0 3 7

0 . 0 7

’ .l i ,d r® e  ini p a i-a n th e c e n  I n d i c a t e  efcea n itro g e n "  c o n te n t  iJjj0 J - p e r  p l a n t  (C d w e  iio t c a l c u l a t e d ) .

Pa



4 *2* 1 5 * Hitrofiea content o f  grains

Tae bbservutioaa la  tnis reopect at*© detailed m  

Table 20. ueitaer the geisiiiiatiun levels nor the popula

tion density were found to influence tne ^ruin nitrogen

content to a significant leve l.

4. 2® 14» ”ob;fI.„nptej£3 '}£ nitrogva oar a lmt

The data are portrayed I f. Table 20. There wue a 

reduction in total nitrogen uptatas par plant with incre^.ta it 

seed deterioration and population density. The control and 

63 per cent germination level were aiguificactly w arrio r  

to other levels o f eeed deterioration*

4. 2.15. Total uptake. o f a i '- ’Oi.en pgr Lecture

..sourdine germination levolo the tread was t .»  t=£Se 

«u thut of nitrOtrea upt--h<s per plant. iiOKCVer, tuc 

response of population uensity was totally different, tie 

--tan density being distinctly superior to toe low one 

(T a b le  2 0 ).

5}



Tattle. 20. -/fact of gemination levels «ad plant population on grain nitrogen content (;S), total 
nitrogen uptake (jŝ ) per plant ond total nitrogen uptake (ng) per lueetaro.

POOUlH-
tion Crain nitrogen content ftS) Tot-i nitrogen ujstako 

(cu) per plant
Total nitre,i; er. up 
(>«) per hectare

take
C«Mi»
nation
level P1 p2 aeaa Pi p2 .Cean P, P2 Hsaa

fc1 3.22 
(13Z.99)

0.62
(108.96)

3.42
(120.98) 732.74 330.47 6J1.S1 14.64 21.42 13.03

S2 3. “57 
<131.73)

3.62
(113.67)

3.60 
(122.7 )

792.64 411.46 502.05 15.61 16.71 16.16

e3 3.31(120.15) 3.7S(110.92) 5.54
(115.54)

616,85 362.04 489.45 12.42 14.44 • 3.43

% 3.45
( 95.65)

4.06
(129.11) 3.75

(112.4)
612.21 357.4 4S4.81 12.17 14.29 13.23

ileon 3.3d(120.14)
3.7?

(115.67)
688.61 415.34 13.71 13,72

CD (0.03) * for SLirstaol aaono os 
G » 103.6 p a 72.7

far SargaanJ. se^as of 
C * 2.94p 2.08

—VplOt £ 0.466 83.1 c.38

.ii. urea in p„rcauncs.ot. alette ̂ rain nitrogen content (uig; per plant (Gji not calculated).



i-ieldt said laboratory investigations were conducted
to evaluate tas effect ot seed deterioration cn growtn. and
dry mtter production in an indeterminate cultivar of
cowpea, your levels o* gerssiiufcioa viz. 72, 63, 48 and Jy
per coat were obtained by utilising tie accelerated ageahc
technique. These were sewn in the field at two plant

2populations via. 20 m d  40 plauts/a . ."he re suite buve 
been described in the preceding chapter and are discussed 
below.

The deteriorated smi lots ganaiaated faster tuan 
the undeteriorated control, Toe lew Initial gemmation 
in the control could be due to the tise taken for hydration 
of toe eeed (Initial seed auisture content 7.45 per coat}, 
whereas in other caeoe tne seeds were conditioned to 
20,68 per cent nOieture to create variability in bera1 tia t loj 
level, ?nu& the initiation of root and shoot started 
earlier in the conditioned seed lobe, Ihe rate as veil as 
total field oaorgonce were inversely related to tae degree 
of deterioration, corroboratory renulte were obtuined by 
i,oodetoek o£ hi, (1970) and agmwal and Singh (1975) in fuc 
case Wi soybeans and garrison (1977) lor barley.



aswng the aged ooedo, ao later etat.ec, the control along 
with slightly deteriorated lots (63 per cent germination) 
assumed superiority over otnor deterioration levels,

Ifaree typen of caroaouooal ciuriuges were reported 
froa low viability os®d lots - gross cnromoeoaul aberrations 
(.ibdulla and Roberts, 1968) waicii auy bo deleted daring cell 
division} niili calaroohyll mutations whica segregate n̂ 
later generations (taut persist fchrougn to seed production) 
and chromosomal damage of interaedi^te intensity which at,y 
be selected out during merisfceaitic cell division, but takes 
longer to disappear enan the aore obvious aberrutlcuse 
(..bdyillu, uad Roberts, 196s*)* It is josbifclo that these 
variations at tuo final p:wee could be due to tne persistent 
nuclear dAaafiee,

~t the final phiae, the control t.nd 63 per cent 
germination level were at par und t.» tve more deteriorate* 
lots at pur in t.ne cans cf leaf area and stsa dry weight. 
Proa this it conlft be derived teat a. drop in germination 
to about 60 per cent nculd not affect the factors 
oignlfieont2y« nut if there ua considerable drop in 
germination, tite leaf urea of ta© plant, whacu is tne 
working capital of tne plant, and titer, dry weight, would a© 
affected, acr,ever, leaf dry followed a slightly
different pattern, that Is at tne final phaue ai crop 
growth the control in significantly superior to the

VI
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63 par cent goraination level. The difference could he *.ue 
to the variations in leaf thicKnecs which nwy be due to an 
impeded tranalocation of photooynthates.

in the case o f  39 per coat gemination level, tnerv 
existed an invareo relationship between sfcea dry weight 
uid leaf dry -..eight on the 103rd day after cow!»<<,,. it tt.li 
ntoce 39 per cent goraimtlon. level registered the hî .iest 
leuf dry veiig.it and toe lorest ctea dry weight unan̂ , tu© 
various gera'inutlan levels, IJiie could be explained on 
tne basis o f an  accumulation o f  photoeyntfcutes in fcuo 
leaves.

The difference between population denritaes couid to 

explained on the baeic of competition for inpute viici van 
'sore os the high density planting.

3. 3. - lowering

i’lower initiation took aorc time in the control, 
cok>p 'ted to too deteriorated levels. Tale could bo due to 
tea mors active vegetative growth phase os evident fron 
tac dry weight of leaves and etena, however, for 90 por 
cent flowering the germination ievelo and population 
densities dad not vary much,

3.4. 1'otwl dry aunter .vapid

at 10 end 15 days after cowing, tJus 39 and 63 per 
cent gemination levels recorded tue hlghoot dry tatter
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yield* respectively. This could be explained on the basic 
of fci’c high leaf area obtained at t.iees otugss and ti* 
coneetjuent biga pijotoeyntnetic surface available. Tn* 
patters of dry matter accumulation follows eeoentially t: e 
eane pattern of leaf area expansion, “nafe is, at the 
final stage, the more deteriorated seed® iiad ei&nxfic-.ntly 
low dry matter production. CniraovBld.1 (1953) uleo 
reported a reduced yield of leaves per plant is the ĉ ee 
of aged tobacco seeds, uiailurly Perry and ̂ lirrison 
{1977) observed lower grain yields fron deteriorated ueed 
lotc in toe case of barley.

It could be seen tint the use of deteriorated seeds 
would be unlikely to have a significant effect on yield, 
provided tne viability is around fcO per cent. However, 
appropriate coaponautory seed rates must be used ia order 
to iixve an optimum plant population, ..ccording to ufcdulla 
and loberts { 1969b), in the speciea of barley, broad beam* 
and *9&a, if the viability is above 50 per cont and 
provided the low viability is adjusted by increasing seed 
rates, the crop yields won’t be affeeted.

bincc the variety is of indeterminate growth habit, 
the trtaiBfomution from vegetative to reproductive phase 
was not perfect due to climatic factorc» Therefore, it 
was not possible to probe the influence of lose of viauiilt; 
on Oram yield. There could aiao be varietal differenced
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in ra£$0ct of louo of viability-yield rolataouehipe.
Harrison (1966) worfctMg on lettuce reported that ±n some 
varieties eaa® loea of yield potential oay occur before 
there is a significant lose of id. ability. It hoe to be 
farther ascertained whether this typo of on influence 
prevails in this epecise also,

b.3, deJUtivo growth. r^te (RCft)

Between 10 and 20 dayo after sowing, the treatucnta 
4S «nd 72 per cent gemination levels ted the tidiest 
values of Ifcri (Table 16), uowever, control, 63 ai d 40 per 
cent gemination levels were oa pur at this sta6e. ,'roa 
tnia it eon he seen tint it hagncr deteriar -tlori levels 
toe orowth rates were significantly low in the begining.
This ie in conforaity witn the findings of and
dobarts (1969b) and 'thrrison (1977). Jowover, of lottr 
stages 1Gri values did not follow a consistent pattern,
The ICR was .aaxifisum between 10 and 20 days in all treatraei to 
and later it declined gradually. at no stage until 103 dRs 
after sowing, the T.C l was found to be negative, Tiiie 
would indicate tmt all the shotosyafchetic organs lia* 
leaf, stea etc, remained functional which was expected 
from an indeterainant variety, devertnelaos, tie rate of 
photo oynthe oie/rate of respiration must, have declined/ 
increased with age.
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5,6, ttota&c ot nitrogen

la general, tne nitrogen content in leaves and 
etea was greater at 45 dayo after sowing which declined 

103 4aye» The decrease in nitrogen content; indicated 
the redistribution of nitrogen froo leaf oa.d atsu to node 
woiea naa started 60 develop by that fcia®, Hie oobilieect 
na-trogen fro*a leaf did not c.cou-'ail-.x.e in ntaa as lulic-tccs 
by t’le low etea nitrogen content, .it 122 days aftor 
sowing, tne leaf nitrogen percentage increased again by 
asjsisilaticm vhlcn again did not nccufsulate in t’oe afeew, 
losipite to® mobilisation of nitrogen fraa leaf and ofcea 
to developing pods, a canelderable aaouafc of nitrogen vm 
still left in ttiese ergone which was aore than whit was 
left 111 cereals, finalar reoult3 have iocn reported bj 
uiaturve&l et al, (1980) .

aegardin*, totwl uptake per plant at too ixr-a 1 sfej-e,® 
(iubie IB) feUe differences were significant. The total 
nitrogen uptake per plant followed tnc eaat pattern a» th tt 
of drj matter accuuul.-fcion, lb® differenceb between 
trecfcaenta were cuinly doe to tiie variations 4n 3ry natter 
production rather than aty difference in percentage tissue 
nitrogen content, Due to higher coapetition among the 
individuals, the high density pointing and significantly 
lower aaount of nitrogen per plant.



However, with roerjcct to the to ta l nitrogen uptake 

per hectare two patters wso d ifferen t in toe case o f 

population density. This obviously was duo to the uort 

nuiaber o f  plants that were present In t.ie nitjh density 

planting per unit area. Consequent to thin tne to ta l 

nitrogen uptuKe por lieet.irs was sign ifican tly  aare tne 

denser planting, Keoardta/; seed deterioration, tac 

pattern o f nitrogen uptake followed t . »  some trend ae 

that ot to ta l dry flatter accumulation and aceuaulotion 

o f nitrogen la  the plant tissue on a per plant bats it,.



6, a?A *nx a ix> ro.jciujiu.s

-:n invoetigwtisn was conducted at the Division of 
. csd Technology, Indian agricultural le search Institute,
.lew talhi to study the effect of Iona of viability on 
growth and yield of cowpea and to find out whether tne 
deleterious effects due to loaa of viability could be 
compensated by increasing the plant population per un.it 
urea. The treatments comprised of four levels of gerainu- 
tiene (72, 63, 48 <aad 39 per cent) and two plant 
populations (20 and 40 plants/â ), The field experiment 
wuo laid out in u 4 x S factorial randomised block decign 
with t Tee replications, "lie crop was eown on 22nd of 
otereo, 11380 and harvested on 19th Sf July, 1980. Xne 
findings are euiac*.ri.ood below s

1. In order to create variability in germination 
percentage accelerated ageing treatment auo given. During 
accelerated agoing, seed deterioration was maximum oe tween 
2nd and 3rd week t-fter treatment, Thera van no deterloratl.r 
during tne first week. Tne length of root, shoot and tneir 
dry weights did not vary much until 3rd week after treatment, 
dowevor, taere w.e a drastic reduction in these attributes 
during the 4ta week.
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2. Che rate ua sell «.a total field ejergenee -„ero 
inversely related to the seed deterioration.

3* Loaf area decreased sitn seed deterioration af; 
the fltwi pnnee of crop growtn. atuxlurly too lov pop-lr.- 
tlon density h&b superior to tae iuch one.

4* iiegardxrig leaf dry veignt, the control am  1 He 
lov population density were sî nificaircly superior to ot io~ 
treatment a at the time of harvest,

%  Perainution levels 72 and 63 per cant bad 
sib-iiiicaatly more stem dry weight per pl_nt. vljul-rly 
tiio Ids population density registered faignssr dr;; matter 
accumulation in tae etea.

6. ?h® gemination levels exerted no 6i£ulfie:rrt
influence on plant neight except at the final stage ulisn 
control recorded the aigUsst value. The effect of plaining 
densities on neigat sjs also not uurccdly evident at any of 
the atau3i5,

7. She low population density hud invariably hicnc r 
number Of branches por plant at various etages of oboervv - 
lion. .efardlBo the effect of termination levels, they 
sere not etatiatlcally different.
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9. appearance of first flower was significantly 
earlier in the plants from deteriorated seed lots, The 
population density sad no surked bearing on this aspect.

9. Total dry matter yield was highest in the 
plants from the maximum deteriorated seed lot during tne 
early stage. However, ut lator stages the control plants 
aeeuaulated aaxiaua diy mutter which was on par with the 
63 per cent germination level.

10* Belufcive growth race was loust in tne maxiauift 
deteriorates. seeds in toe beginning. But control 
registered the loust value during the period between 45 
und 103 days after sowing, The 63 per cent and 48 per cent 
gemination levels were having significantly higher vulueo 
at this etfcgo.

11. The various yield coaponento were not signifi
cantly influenced by She gemination levels. However, 
population density had a marked bearing on the pod dry 
weight per plant and the dry weight of pod covers.

12, Tne low population density tended to increase 
tne leaf nitrogen content at tu© final stage. However, the 
interaction effects were significant on the 45th day after 
sowing, witn taaxxaua leaf nitrogen contest in the low 
population-6 3 per cent germination combination.
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1 3* Jit'i regard to st#a lutrogea content, the csctcal 
and 63 per cent germination level were significantly euoê lor 
to other deteriorated lots at the final phaae of crop growth. 
„iffillarly ths plants ol’ high density planting find roaark- 
ably «ore stem nitrogen taun too lew donsity.

14. Neither tho givnaia-tion level m v  the papaL.ti.wn 
density dad significantly Influence grain nitrogen content.

15. hifcrogen uptake followed the oaoe trend uu 

that o f total dry matter yield except xn the Cas» of total
nitrogen uptake per Hectare vita refersaeo to the population 
density,

3re® this study, taerefore, ue cuy conclude thwt the 
four gemination lwelc caa fee grouped Into too distinct 
categories considering the loso of viubillty-yleld relation- 
aaigs in cowpen. e control ana the C3 per cent constitute., 
the f*rst 4?oap, where no deleterious effects of seed 
deterioration was noted, the 4b and 3<? per cent yorainul La. 
levels fame the eecond group where a sigsilfAc ait reduction 
in tsrsa of the vuriouo growth attributes and dry .i-tter 
.yield wua observed. This would, then, aean taut the use of 
old seeds would not huve a significant effect on vield, 
provided tn.it viability is around 60 por coat and appro
priate compensatory need rates are used to allow for tu ,t 
fraction of seed population which xo nan-vL»ble.
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appendix X. .leteorological date for the period £raa JUren to July18 
( w e e k l y  > a e a a o ).

o O0JC Ceui>er«ture (aC> 
~i*uu Jtin»

iolative 
Imaxdlty (.1) 
1 II

dainfull 
(aua)

iOm o» 
rainy
days

16.3,80 so 24.3,80 32 15.46 70. 6 34.4 0.36 1
25,3.80 to 31.3.80 30.4 15.17 32.29 34,71 0.54 2
1,4.00 to 7.4.80 35.29 15.33 79.71 34* 29 0 0
0.4.80 to 14.4.80 37.96 1?.41 72.14 21*00 0 0
15.4.80 to 21,4.90 40.11 21.66 43.14 18,14 0 0
22.4.80 to 20.4.80 41,87 25.21 35.14 10.86 0 0
29.4.80 to t.5.80 42.61 .0.67 25.43 13.57 0 0
G.5.80 'r 12,5,80 40,56 24, 26 45,0 18,57 0 0
13.5.80 to 19.5.30 43.01 25.33 26.71 13.0 0 u
20.5,00 to 2b. 5.80 41.93 25.29 29.43 13.71 0 0
27.5.00 to 2.6.30 40.99 25.35 60.75 31.8 6 1.37 2
3,6.60 to 9,0.80 40.01 26.16 55.71 30.0 0 0
10.6.90 to 16,6,80 59.57 27.91 69,57 40.86 0.69 1
17.6,60 to 23.6.00 38.87 27.9 71.71 53.14 3.34 1
24.6,00 to 30.6.00 36. 21 27.3 31.36 64.57 3.H 1
1.7.8U to 7.7,00 35.H 26,16 87,71 70.43 26.94 4
6. 7.60 to 14.7.80 31.9 25.47 95.43 93.0 14.63 n
IS,7.B0 to 21.7.00 32.02 25.73 33.33 76. fo7 3.47 4


