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ABSTRACT

deally  zecd shoald he repleced every vear for hybride and svery
three to fouwr vears for nor-tivbride. However, in practice sesd ic
replaced lenr often especially in cose of open pallinated OGRS,
e & coansaquence, meed replacement rates are lower than
vecommended for diflerent crop verielties. o= adequate inforastion
is not  svaileble on replacement schedules follawed by farmers,
how  to compute sctual replacenent rates? One ziwple method is to
take ther ratic of quatity seed of a crop produced during the
year to the totel ceed needed to cover the entire orea under the
crop. This sethod does rnet concider the crop produce from Fo, Fx
cand FO generastions distributed as seod ewmiong the fellow faraers.
This paper presests  an alternative model which concidere zsush
lateral distribution of ceed from successive generations of a
variety., The aocdel gives more precice estimates of replacement
ratec for bhetter planning of seed productico activity and is thus
named sz "iaproved model .
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Buality Seed

Heed may be defined as & multicellular structure consisting of
tive embryo, stored food and seed cost ard is deﬁived from
fertilised ovale hy which flowering plants reproduce. The seed
under congenial conditions of temperature and meisture germinates
and grows into & plant identical to its parents.  Buality seed is
physically stout with specific acisture content, genetically true
to type and near 188 per  cent geraination. Certified seede are
eystematicslly tocted for  thoeir purity and gerwminstion b% the
e testing authoriticos at State/Central labourstories.
Gimilarly truthfully labhelled ceed iz tected by  the individual:
veed enterprices gt their own labhoratories. S certified seeds
and  truthfully labkelled seed afe quaslity =seed. fe F=z to Fa
generation produce of varieties uveed as  seed gives satisfactory
resulte at  field level, it ie +treasted as quality seed. Even
beyond Fa generation if the seed is produced by the farmers with
sufficient care at ‘different stages it may alsx be treated as

guslity secd.

Seed Replacement Schedule
Moremslly for & variety crop produce from succensive yeare is used
as  seed for & nuabher  of vears, The old seed {retained crop

produce) is repleced when either & oew variety seed with higher



vietd pﬁtential is avatlable, o the old ceeed deteriorates in
guality surh  that its erxpecled productivity is much lower than

the potential or nermal. The deterioration in gquality may cocuw

due  to physicel  sdmintuwres o losse of  genetic vigowr and
geeminstion power of the seced. The sdmintwres say cocur in the

{ield, at  the thrashing vard or even in storage when seed af
cther varieties, crops or weeds get  minred with the variety. The
genetic iepuwrity may result from unwanted crosses, segregation of
éame dominant characters, accidental satations, eto. These may
result in lpos  in gereinstion  and reduced productivity, The
geraination percentage may also go down due to physicsl damage to
cesd such as  brokert seed, moistuwre affected sesd, insect and
fungal infestation of =seed etc. Mevertheless, the farmers
detision to replace seed would depend upon whet he gaios from thé
replacement and &t what cost i.e. net incremental gains. In
cther words, the farmers decide to replace old  seed with fresh
lot icertified o guality seed) when the enpected lose in yield
{in veiue terss) encesds the net cost of wusing guelity seed. The
principle of partial budgetting forms the basis of the decision.
f
The question thus srises  that how often  the fareers  have to
repltace old wmeed. It has been established that large scale
deterioration in genetic purity of =zeed ocoours in F=z generation
af hybrid seede because of segregation of characters. Therefore,
hybrid seed wmust be replaced every year o 188 per cent
replacement is needed every year. In the case of non-hybrid seed

which are genetically stable, genetic deterioration is very =1 ow.
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HBNEVGF,.adWiNtUFEE could deterinrat% ite qgquality. Again it has
heen establiched on the hasic  of analysie of =amples that such
fevel of deterimrétian orowr e be?ond Fa generation for msost of
the crops. Thus usecd replacemant becones necessxry after 4 vears
af  wvee of successive getierationse  of qua}ify seeed . This period
for =ome craops liﬁe iowar ., baira is three vearrs., However, it ocwn
seed roduction by the farmers is carried out in a systematic
manner, the replscement pericd may be extended hé a couple of
veEare, bith  the advancement af plant  breeding research
continuons improvesent in yield is achieved in  almost atl m& o
Crofe. Mew varieties are evolwved with higher productivity hefore
the cenpiry of even first replacernent cyole of edteting variety,
fin svch chances of old =eed being vsed beyond their recommended
replacement schedule are net mary.  Mevertheless, the facilities
to prodguce cufiicient theanity of guality seed of a new variety to
replace the old variety on total area {target area) in one strohke
does not enisl and hernce & good proportions of farmers continue
ueing retained crop produce as seed for a number of years beyond
the recommended replacement pericd.

Seed Replacement Rate

Sved replacement rate may b computed on the basis of recommended
replacement period. That is, if replacement is to be carried out
gvery vyear {for hybride) the dezired replacement rate ie 100 per
cent, if every alternative year, it is 50 per cent if three

YEare, it ie X301 per cent and if4 {oug years, it is 28 per cent.
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itv other words, sufﬁicieat guality seed Should'be available to
cover 180 per cent, B per cent, 3%.3 per cent and 20 per cent of
the corop area  to achieve these rates. However, it is rarely
poscitle to produce adeqguate guantity of ceed of any trop variety
and  there alwavs exists & gap bétween seed requirements and seed
avaéiaéility; In othor words, the sctusld replacement  rates are
lauer than the desired replacement rates. But how to compute the 
actual replacement rates?y Irn what follows is the estimation of

ceend replacement rates.

Simple Model

{ing simple method to estimate the eced replacement rate ie to
compute the percentage of the total arex under the crop that can
ke covered with the guantity of guality s=seed produced o

available for sowing for the commencing agricultuwrsl year, 1.e.

o= {5 # 1@/ (A * &)
- where
= Geed F(Epiacement Fate VIKRAM SARASEIA! LISR ANY

MIAN ’NSTITU’E g T4 MAN"GEM‘!”'
= Buality Seed produced during the year VASTRAPUR, AHMEDASAD-380038

u

. . £
- Geed Fate per unit of area

1

o= Aresx under the coop

The denominstor { H ¥ A) gives the guantity of seed that would be
reguired  to cover the total  area under the crop. - Thus seed
replacesent rate is  the quality seed availab}e &= pér cent of
total seed reguired for the target ares. From this relatianship,

given the velue of &, the gquantity of guality seed needed Lo



&qvef the whole area under the Crop can be estimated as;

S i |
i.e., total seod reqguired times replacement rate is divided by
180,
Using the ahove model the sééd replacement rale is worked out for
paddy and wheat and precented in Table §.

Table 1 @ Seed Heplacement.hatEE for Wheat and Paddy, 1983-84
ta 1983-89 Racsed on Siaple Model

Yea Cropped Seed Seed Seed replacement
area requirements produced rated (8)%1807{3)
imillion {thousand tthousand {per cent)

hevtare) tonnes) tonnes)
{1t {2} LX) {4} {3

bheat ‘seed rate: 190 kg/hectare)

1987584 24,7 24T 173 7.8
19a4--8% 2304 23568 1834 7.9
193584 23.8 < 2308 127 .5
1988-87 22.8 2280 158 4.7
198788 2341 231§ 13% &a.6
178348--02 24.9 2588 i7@ 7.1
Paddy {seed rate: 30 kg/hectare)

198384 41.2 1238 a9 7.2
1984 -85 431,72 1236 128 9.7
1985 -84 41.1 1234 14 g.4
1984-87 4.9 1224 D2 1@.8
19687-88 8.8 1144 13534 11.9
1988-89 41.8 1254 164 13,3

Improved Model ;

The ahove mmdﬁl, dops ot conesider the use of retsined Gy g
produce from 5uccéssive generations and the lateral distribution
@f Fay Fu, Fa generation produce that may bhave been used as ceed
by fellow farmers. Hence thé quality seed availability is under

ectimated to that extent. Since only & part of Fa, Fx, Fa
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generation produce may bhe used a5 seed and information an such
ﬁroanrtionﬁ‘jE niot available, it jie difficuli to arrive at
Frecise estimates of Gualtity ceed avatlability, ‘Neverthelegs, we
W&y  conceptualise the model | o jte estimation under certain
assumpticone. et
8 = Certified sed produced jo the ith vear
i = { tu g
Fi = Proporti on Crop produce from ith generation of seed

available as quality seed 1 = { 1o X

< T Productivity copfiicient of ceed i.e. quintslis of
cutput from one quintal of sEed,
ficsuming  Si quantity of guality seed aveilable in & year,

guality ceppd available from crop produce feoam Fi, Fa and Fo

generation seed of a variety could be computed as follows:

Puality Seed Croge Production Proportion of 2 ysed
availability &8 seed nexnt vear

Fy @ 5, Sy 87 . SL¥IRF, = 6

Fo o: Sa ST P ) ®{r o = e

Fs 3 S Sas] . Sx¥f#Py = Sa

Substituting the values of G. end S= in  terms of 81, we have

quality seed from F, = SakleP,, Fa = Ba¥ITEP, kP and Fp = Sa%I™x
#

By 2P, Further aEEwRi ng 5, guantity of quality seed produced

Bty yeasrr,  the quality seed available in the last vyear of the

Fecommended replecement cycle i.e. 4tk Yyear, would he:



Se = 8, + 52 + Sa + Sa
= &G, + Sy#ZelF, 4 SoEIRPyE7#Po 4 SR IeP BT RP L E¥ TR,
T 8y {1 4 TEP, 4 LERP, Bl 4 TTfy #F kP )
and seed replacement rate
B {8y ¢ 1007 (8 % 2
Mo if the certified seed production is variable over the yeEars,
the total ceed availability in a year wéuld be

FEPLRF e ¢ B, RITEP, BP NP,

ba

Se = Ga4 + Sx#i¥F, + S

o= {8 % 1087 (& # 1)

Using the inproved model which includes lateral distribution of
seett the zeed replacement rate for wheat and paddy is worked cut
and presented in the Table 2 helow.

Table 2 : Seed Feplacement fFatee with Lateral Distribution of
Crop Produce as Buelitby Beed far Wheat and Faddy

Yo Puality Seed Availahle Seed replacement ratec
{thousand tonnes) iper cent)
Scenario 1 Scensrie o Scenaric U Scenaria 7
Phext .
1984587 S73.8 Ba2.3 16.3 22.9
1937 -88 J82. 8 593.2 13.7 25.9
1983--g9 382y 519.4 15,9 1.8
Faddy
1934687 S2L.9 S1051.7 3.8 85.9
1937-aq L6831 1136, 9 48.9 GT.7
19358-89 el B 26901 44,0 ig1.2
Note 1 : Crap Scernaric Crop produce as Eeed (W)
Fa Fa Fa -
Wheat 1 ] z 1
2 7 3 i
Paddy ] 3 1 2
2 5 1.5 2.3

2. Seed requirements used in the computations were
teben from Tahle 1 abhorve,
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The comparision of seed repalcement rates computed with the twof
aotel s shows that  the Improved model gives higher repl acement

rate for both the crops considered here.,

Conclusions

Haturally, the seed  repslcement rates are ﬁigher in cese of
iaproved model because af availability of more quality seed from
laterad distribution. Further seed replacement rate is highier
hécagse 3f  diffusion of taurger proportions of  Fo  and F=
generation seed amihig fellow farmere. In caze of paddy the seesd
replacement  rate ic higher because of higher mroductivity of
=eed. Hence, the model ATEURES 1ower rate of rolr retention for
sEet mupose in case Gf' paddy compared to  wheat, This implies
that while pltarning seed productian of varieties such factors as
productivity of seed snd lateral distribation of crop produce of
Fz, Fx andg Fa generations may be given due considerationz, In
earlier yeare of release of 4 variety use of Fa, Fax and Fa
genevation produce as eged may he popularised with. R oper
replacement schedule i.e. every year for Fa , every alternztive
year for Fo and Everyfthree yeér5 for Fo generation. Thie would
help teo quictier Bresd of  new varieties with limited production
of certified seed. In fact, for high productivity seed the wse of

Crop produce as seed may not be advocated bevond Fx generation.






