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ment policy towards private seed

rn . .
e seed legislation

| The main purposes of
of the seed industry.

Seed laws are also a retlection of
enterprise and agriculture 1n generd

are to regulate the following aspects
a. Cultivar listing
b. Seed production
c. Seed conditioning
d. Seed testing
e. Seed marketing

The major benefits of seed legislation are to: | g d
Protect the farmer against the risk of buymng poor qud ity seed.

Protect the seller when he 1s not at fault: |
Safeguard the farmer against fraud, negligence, o1 accident.

Help raise agricultural productivity. #
Regulate the seed industry and create healthy competition.

Ensure good germination ratios and normal stand establishment.
Ensure the purity of seed from visible and invisible contaminants.

e o

By law, good seed should:

Be of a suitable cultivar.

Be of a satistfactory level of genetic and physical purity.
Contain a few or no weed seeds.

Be free from seed-borne diseases.

Have an acceptable level of germination.

g B e

'6.6 Seed quality

Seed quality is the sum of all attributes contributing to seed performance.

* The quality of seed can decide whether a farmer’s crop will be good, bad

or indifferent. Seed quality is determined by the following characteristics |
1. Genetic purity |
2. Physical purity

3. Germination percentage or viability

4. Incidence of seed-borne diseases

S. Density (weight per volume or number)

. Vigour
7. Moisture content
8. Storability
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lot. Suuijlots contam mpurities of various sorts, including other-crop seed,
weed seed, and IMETt matter. Impure seeds when used by farmers result in
poor crops and low income for the farmer.

Viability of seed is a measure of its ability to germinate and produce
plants. A good quality seed must not only have a high viability ratio but also
produce normal seedlings. Seed viability is affected by relative humidity,
t‘cmperz'iture, direct sunlight on the seed, kind of seed, number and kind of
tulnlgzlt_lqns (1f) done, seed treatment, and attack of insect or rodent pests.

T'he incidence of sced-borne diseases is an important and much neglect-
ed part of seed quality evaluation. If disease is not prevented or controlled
In the early stage, a single discased seed will produce numerous diseased
seeds and may result in the failure of the entire crop. Seed must therefore
be treated against such diseases before planting.

The seeds should be homogenous and preferably uniform in size and
maturity. They should be large and heavy but not excessively moist. Abnor-
‘mal moisture in the storage area invites moulds and fungi and results in

heating up of the storage area. Therefore, the seed should be dried to the
level necessary for safe storage.

In a broad sense, vigour 1s a measure of the physiological stamina or
health of seed. Seed vigour can be defined as the emergence and

2':Inert matter. Inert matter includes fragments of seed or seedlike structures from both

crop and weed plants and other non-seed matter, for example: (a) seeds of legumes, crucifers,
and conifers with the seed coat entirely removed; (b) pieces of broken and damaged seed units,
including those that are insect-damaged and half the original size or less. Also included are
separated cotyledons of legumes irrespective of whether or not the embryonic axis and/or more
than half of the seed coat is attached; (c) glumes and empty florets; (d) seed units with nema-
tode galls or fungus bodies protruding from the tip of the seed unit. Also included are ergot
and smut-filled caryopses; (€) fruit portions or fragments of monogerm beets and New Zea-
land spinach.

“Pure seed. Pure seed includes all seeds of each kind and/or cultivar under consideration
which are present in excess of 5% of the whole unless labelled as a component of the mixture.
The following shall also be considered as pure seed. (a) Immature or shriveled seeds and seeds
that are cracked or otherwise damaged. This dogg not include legumes, crucifers, and conifers
with the seed coats entirely removed. (b) Pieces of broken and otherwise damaged seeds whic}n
are larger than one-half of the original size. (¢) Insect-damaged seeds provided the damage 1s
entirely internal or that the opening in the seed coat is not sufficiently large to allow the size
of the remaining mass of tissue to be readily determined. (d) Seeds that have start-ed to ger-
minate. (e) Seeds of Cucurbitaceae and Solanaceae whether or not the'y. are filled. (f) In{act
fruits whether or not they contain a seed, of species of the following families: suntlower, m-xgt,
carrot. and other families in which the seed unit may be a dry, indehiscent, one-seeded frmt.
(2) Se;d units of the grass family as per rules for seed. (h) Seed units with nematode galls,

ky caryopses which are entirely enclosed within the seed unit.

fungus bodies, and spongy or cor e ko5 Artein, ot e AR )
(i) Seed units of beets, etc.; a seed unit is the structure usually regarded as a seed In planting
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developmentof a normal s€ g = : sior ability to produce
kind of seed in question are 11 o
productive plants under a wide rang . Je some evidence of vigour, but
tion and rate of seedling growtl} may provice
for accurate determination of vigoul __ £ seed, its moisture content,
Storability of seed depends upon the kind O f the ’seed. Some seeds will
temperature of the environment, and treatmént Of o ieul conditingh
deteriorate more quickly than others even if kep mleds .re mechanically

Oilseeds are difficult to store for a long time. SOME SC b
uch seeds are vulnerable

= T : 2 . S
injured at the time of harvesting and processing. . i
to insect and mould attacks and, therefore, quickly lose the ability tO

viable 1n storage.

6.6.1 Seed health testing

Like that of other living things, the health of seed depends on th-e presence
or absence of disease-causing organisms such as fungi, baCtel:IZ?., VITuses,
worms, and insects. Physiological disorders and trace-elementdeficiency may

also be involved in causing unhealthy seeds.

In order to get information on the health status of a given seed lot, seed
health testing is recommended. Seed health testing i1s performed for the
following reasons. (a) Introduction or import of seeds sometimes introduces
new diseases to a region. (b) Seed-borne diseases spread in the soil, causing
harm to other plants and reducing the market value of the crop. (¢) Seed
health testing may 1dentify the causes of poor germination or poor establish-
ment of field stand. |

Methods of seed health testing. These methods can be discussed under

the fc?llovffing thre§ main headings: (1) examination without incubation; (2)
examination atter incubation; (3) serological procedures.

1. EXAMINATION WITHOUT INCU.BATION. This procedure reveals the presence
or absence of pathogens, but it does not show their viability. Once their

presence is revealed, pathogens can be examined :
it it ned by one of the following
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remove fungal spores and nematodes, etc. adhering to the seeds. The

f,xc:c,ss liquid is .then removed and the extracted material examined with
a compound microscope.

2. EXAMINATION AFTER INCUBATION. Seeds are incubated for a specific time

a?d then cXamined for the presence of diseases, pests, and physiological
dlsturpanpcs In seeds or on seedlings. Three types of media are commonly

used for incubation: (a) blotter, (b) sand/artificial compost, and (c) agar

artifipial compost, ete. can be used to detect certain pathogens. These media
bearing untreated seed are placed in a safe and isolated place favourable for
Symptom expression. Pretreated seed can also be incubated on the surface
of sterilized agar (2% malt extract) in 95 mm petri dishes. Characteristic

colonies on the agar can be identified either macroscopically or microscopi-
cally.

3. SEROLOGICAL PROCEDURES. Specialised methods involving serological
reactions have also been developed for the identification of viruses and
bacteria. Two such procedures are (a) Ouchterlony agar—gel double diffusion
test and (b) latex flocculation test (agglutination test). Both of these meth-
ods seem to be very promising for testing seed health.

6.6.2 Principles for regulating seed quality

Truth-in-labelling. According to this philosophy, no legal limits on seed are
imposed, but the seed must be labelled with potential purchaser information
(consumer right-to-know) according to the results of tests. The following are

characteristics of this philosophy.

a. Enforcement consists of checking the correctness of stated information

(labels) on quality.
b. Truth-in-labelling is suitable in countries where farmers can understand

the information on the labels and are capable of judging quality.
c. High-quality seed is expected to drive poor seed off the market.

Restrictive legislation. Minimum standards are set for each label re-
quirement and:

a. Seed that falls short of any standard is banned from sale. _

b. An enforcement authority (inspector) checks whether or not standards
are met. ot | R

c. Restrictive legisla ion is suited to situations when farmers are unable to

understand the information given on the labels.

J' k- }
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- for maintaining
dards. Minimum certification stﬁalﬁdgr?; R T

‘?""p S.t;n a(ri' se;ed quality have been establishe

genetic purily an

] ¥ .ntO O
have been divided mnto ™ b L T
o A ‘«olation; inspections; estimation

1. FIELD STANDARDS: Include field history:; damage caused by lodging,

of diseases, off-types, and other crop plants;
Insects, and pests.

its own seed
2. LABORATORY STANDARDS: Every country has c;eV§;%IJf€1f; bli)sr ol
standards. These standards are established on the dasl

TNy ing factors.
of harvested seed samples in quantitative terms for the following

1. Seed purity (minimum)

2. Inert matter (maximum)

3. Other crop seed (maximum)

4. Weed seeds (maximum)

5. Noxious weed seeds (maximum)
6. Germination (minimum)

7. Moisture content (maximum)

Minimum field and laboratory standards for certified and labelled seed
of different crops are given in Tables 6.1 and 6.2. These standards have been
established by the Federal Seed Certification Department.

Table 6.1 Minimum field standards for certified seed of major Crops

ISO OT OCP WP SBD VD
CROP (m) (%) (%) (%) (%) (%)
Wheat 3 010 005 002 020 wa
Rice (paddy) 3 0.10 NA 0.02 0.10 NA
Maize (hybrid) 200 0.50 NA NA NA NA
Maize (composite and open
pollinated 200 1.00  Na NA NA  Na
Sorghum (open pollinated) 3 010 005 002 0.10 NA

Pearl millets (hybrid open polli

nated, composites and synthe- 200

0.20

tics) NA  None 0.10 NA
fc:tton 10 0.20 ) e ¥

4 Al e
Berseem/alfalfa 50 1.00 ” ; NA
Sorghum and Sudan grass 200 O-O s Nj: ggg NA
Groundnut 10 0.50 o : 0.10
Rape and mustard 200 0.20 . NA NA
Safflowe ' A 0.
sﬂ:i;zer 200 R gi 020
X ko 25 0.20 NA | s

NA NA
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CROP ISO OT OCP WP SBD vD

_ (m) (%) (%) (%0) (%0) (%)
Soybean 10 0.50 NA NA NA NA
Sunflower (hybrid and open

pollinated) 300 010 - ‘NA NA NA  NA
Cowpea 20 050 NA NA 100 NA
Gram 10 050 NA NA 100 NA
Mash/mung/moth 3 0.10 0.01 NA NA NA
Lentil (masoor) 10 0.10 0.01 NA NA NA
Cabbages (cauliflower, broccoli,

Chinese cabbage, knol kohl) 1000 0.50 NA NA 050 1.00
Cucurbits* 400 0.20 NA None (.20°5 T8990
Brinjal 200 0.20 NA NA 0.50 NA
French bean 20 0.50 NA NA 1.00 NA
Okra 250 0.20 NA NA NA NA
FPepper 200 0.30 NA NA 0.50 0.20
Tomato 10 0.50 NA NA 050 0.20
Pea 20 0.50 NA NA NA 1.00
Coriander 500 0.20 NA NA NA NA
Fenugreek 25 0.20 NA 0.10 0.20 NA
Lettuce 25 0.20 NA 0.10 0.20 NA
Spinach 300 0.20: - - 30+ None NA NA
Carrot 1000 0.20 NA NA NA NA
Garden beet and sugar beet 1000 0.20 NA NA NA NA
Radish 1000 0.20 NA NA 0.20 0.20
Turnip - 1000 0.20 NA NA 020 0.20
Onion 800 1.00 NA NA NA NA
Tobacco 400 0.10 NA NA NA  NA .

P Ash gourd, white gourd, bitter gourd, bottle gourd, cucumber hybrid, long melon, musk-
' melon, pumpkin, squash gourd, red gourd, ridged gourd, sponge gourd, tinda, vegetable
marrow, and watermelon.

ISO = Isolation distance ocP = Other-crop plants

oT = Off-type wpP = Weed plants
SBD = Seed-borne diseases VD = Viral diseases

Source: Adapted from Ahmad (1989b).
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for certified (C) and labelled (L)

Table 6.2 Minimum laboratory standards

seed classes
0CS W5 e © pe
IM % %

PS % 0
Crop o % : »
1. CEREALS AND " - L c L € L € ¥m
MILLETS Gl & S/ke .1 NA .05 85 7S thE
Wheat T2 2 05 01 ke 05 80 75 12
Rice o9 153 - WAGOR, Mk g 05 85 75 12
Barley og- .94 2021 10 D4 05 -1 NA .05 e
Triticale e BT st L & gt tigsiare i 80 70 -
Sorghum 98 . 97 2003 . 108si 10 .1 NA .05 il
Maize (hybrids) 98 97 2 2 NA  NA NA NA NANA 90 19
Maize (composite and 98 97 2.2 NA,NA  NA NANANA N 70
open pollinated)
Pearl millets (hybrid) 98 97 2 2 .02 0l 05 .1 NANA 70 75 12
Pearl millets - 97 - 2 S 1 - JFRADD =" U=
(open—pollinated, 5
composite and syn-
thetics)
Swank, cheena, - 9 - 3 —~ 2 & 02 - el R S S
kangni
Tobacco % - 4 - 02 - 05 -NA - 80 - 10
2. FIBRE CROPS
Cotton 98598 2+ 2 - -NA P NA 2 NAOL 75 65 NA
Jute OTFA06 - 3.2 01802 01 2NAG1l B0 59
3. FORAGE CROPS
Berseem/alfalfa 98497 2T 30 £ 51 4 1 O5NA 80 708
Sorghum (forage and 98,86 Zi-3: . 08 1 1l 1 NAOS5 8 70 10
Sudan grass) )
Guara 97 2 A 1 05 6 -~
Indian clover (senji) 97 2 & 1 NA R
Luce-:rne 97 2 1 R NA W~
Napier grass 97 2 1 1 05 0
ot ) : 3 2 0 -
Teosinte 27 2 2 . .05 70
4. OILSEEDS 4
Castor (hybrid) 97 3 NA o " "
Castor 97 3 NA i i
Groundnut 9 9% 3 3 N 4 el N NA Oy
Bape and mustard 98 97 2 1 . > 35}1( NANA 80 70 o
vJLinseed Sk s gy 3 " 8 2 .01.01 8o 70 8
Taramira o g 0.2 2 01 7
i 3 0.2 Vil
Safflower L T o s 01 g T
Syl | R ne . ; 1 .02 g; .01 .01 .01 15 =2
Soybean 98 96 2. 13 R ;)2 V2 02 NA 01 75 70 9

05 .02 NA 05 80 70 12
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aibir % % % % % % %
1. CERBAEBAND. -~ o o b St i ittt it

MILLETS L P o C L o b Ak M e
Suntlower (hybrids) 98 97 2 02 1 NA 1NANA 80 70 12
Suntlower (open TN ; P TR e w3 Ml i I o =

pollinated)
5. PULSES
Cowpea 98 97 2 2 . .NA- 02 TRA 2 NA OLL 75 SO
Mash/mung/moth 98 T sl 1408 2 . + 01 2 NA Ok 79 500 30
Lentil (masoor) T Gt SR RLLS AR 1 02 NA.O1 70 70 10
6. VEGETABLES
Cabbages 9o 92" 2 1 2 2 2N 01N G
Cucurbits I8 RS TR RA NA NA NANA 60 70 7
Brinjal 98 9F 2 E& TTHE ' NA NA NA NANA 70 60 8
Brinjal hybrid - 98 2 - = - - g W B T
French bean 98 97 =20V NA- T LY RA 2NA801 775 "9
Capsicum (chili) - 97 - 2 = e - 2 =05 8 70 -
Okra 98 97 Z2iAdv., 0D 3 NA 1 'NA 0L 65 60 10
Pepper 98 - 2 - il - 1l -NA - 65 - 8
Tomato 08 87 2. Zrr i OF o NA NA NA NANA 70 60 -
Tomato (hybrid) - 98 - 2 - NA - NA -NA - 60 -
Pea 08 .91.. 2 .4, NA 1 NA .1 NAO1L 70 .65 ° 9
Celery -, 96" -~ 3 - 2 =" 2 =01 = s
Coriander 96 96 4 3 2 2 2 ZNAJD2 60 60 9
Fenugreek PRI 2 3 1 L/ J 2 A01 67 6B
[ettuce R Ryt NA UL 01 2NAOQLI 70 95" '8
Parsley 9T = 2 - o = 2 TR
Spinach 9694 35 'O - g hokes 24 N&OT 03 68
7. ROOT CROPS _ | ‘
Carrot 05 ‘O -5 5 1 2 1 -2 NADE 6065 8
Carrot, hybrid .. QST g ~NAT T 2TNA SRR Ve TR0
Garden and sugar beet 96 95 4 4 2 2 2 2 NADL: 65 65¢ 8
Radish OB 187 gl 2 k| 2 1. 2:NA 0t 1300 60
Radish, hybrid - 98 - 2 - NA - NA -NA - 70 -
Turnip 98 97 2 %, R 1 28A00 W 006
Turnip, hybrid . IR - NA - NA -NA - 70 -
8. BULBS AND TUBERS
Onion o =9l 2 L 1 .2 2. 2881 0. 60 &

Garlic (labelled seed). The average diameter of the bulb shall not be less than 25 mm or 25
g in weight. The seed material should be reasonably cleaned. Cut, bruised, cracked, 1mmaf'u-1fe
bulbs, or those damaged by insects, slugs, or worms shall not exceed more than 2% by weight.
Potato (labelled seed).

\ 1' |

-

The size of the seed potato sha be
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and firm — with colour and shape distin

for variety. be pennissible' |
cracks shall be permlssible only up to

3. 3% admixture of

4. Mechanical damage, 1€ C
5% level.

5.  The following maximum percentage of diseases shall
symptoms: sz'zoctonia-—Z%,
scab-2%, blackleg—1%, Wet rot—

uts, bruises; 1 |
be permitted on the basis of visible

owdery scab—0.5%, common
d Verticillium spp-2%

PS Pure seed NWS

IM Inert matter G Germination

\(:;(s:S \(;ther crop seed MC Moisture content
eed seed NA Not applicable

Source: Adapted from Ahmad (1989D).

6.7 Seed processing

of different crop species.

6.7.1 Drying

Drying mean :

s lowe '
S S Viab?lli%% ;Eglstfure content to levels safe for st

and 1f harvested at this sta vigour at physiological and fun g e

45%. Harvesting seed at sge have a moisture content r Ct_lonal maturity,

uch an unsafe moisture Con?ngmg from 35 to

ent will result 1
In

heating of th
e seed and rani ;
makes dl'ylng to : pld deterlorati :
a moisture cont on, particularly
ent level of 10 y in storehouses. Thi
) . IS
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