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TABLE OF MAXIMUM TOLERATED RANGES BE-
TWEEN 100-SEED REPLICATES FOR USE IN 
CONNECTION WITH § 201.55(A)—Continued 

Average percent germinations Maximum allowed 
between replicates 

4 
replicates 

2 
replicates 

80 ............................... 21 16 13 
79 ............................... 22 16 13 
78 ............................... 23 16 13 
77 ............................... 24 17 13 
76 ............................... 25 17 13 
75 ............................... 26 17 14 
74 ............................... 27 17 14 
73 ............................... 28 17 14 
72 ............................... 29 18 14 
71 ............................... 30 18 14 
70 ............................... 31 18 14 
69 ............................... 32 18 14 
68 ............................... 33 18 15 
67 ............................... 34 18 15 
66 ............................... 35 19 15 
65 ............................... 36 19 15 
64 ............................... 37 19 15 
63 ............................... 38 19 15 
62 ............................... 38 19 15 
61 ............................... 40 19 15 
60 ............................... 41 19 15 
59 ............................... 42 19 15 
58 ............................... 43 19 15 
57 ............................... 44 19 15 
56 ............................... 45 19 15 
55 ............................... 46 20 15 
54 ............................... 47 20 16 
53 ............................... 48 20 16 
52 ............................... 48 20 16 
51 ............................... 50 20 16 

(b) When at the time of the pre-
scribed final count there are indica-
tions, such as presence of firm 
ungerminated seeds, that a satisfac-
tory germination has not been ob-
tained; 

(c) When there is evidence that the 
results may not be reliable due to im-
proper test conditions, errors in seed-
ling evaluation, the presence of fungi 
or bacteria, or inaccuracies in counting 
or recording results; 

(d) When a sample shows seedling in-
jury or abnormality as a result of 
chemical treatment, of exposure to 
chemicals, or of toxicity from any 
source. (Retest shall be made in soil or 
a mixture of soil and sand); 

(e) When no two satisfactory tests 
are within tolerance. 

NOTE TO § 201.55: To find the maximum tol-
erated range, compute the average percent-
age of all 100 seed replicates of a given test, 
rounding off the result to the nearest whole 
number. The germination is found in the 
first two columns of the table. When the dif-
ferences between highest and lowest rep-

licates do not exceed the corresponding val-
ues found in the ‘‘4 replicates’’ column, no 
additional testing is required. However, if 
the differences exceed the values in the ‘‘4 
replicates’’ column, retesting is necessary. 

[25 FR 8771, Sept. 13, 1960, as amended at 65 
FR 1707, Jan. 11, 2000] 

§ 201.55a Moisture and aeration of sub-
stratum. 

(a) The substratum must be moist 
enough to supply the needed moisture 
to the seeds at all times. Excessive 
moisture which will restrict aeration 
of the seeds should be avoided. Except 
as provided for those kinds of seeds re-
quiring high moisture levels of the ger-
mination media, the substrata should 
never be so wet that a film of water is 
formed around the seeds. For most 
kinds of seeds blotters or other paper 
substrata should not be so wet that by 
pressing, a film of water forms around 
the finger. 

(b) The following formula may be 
used as a guide in the preparation of 
sand for germination tests: 

[118.3 CC. (1 GILL) SAND/ITS WEIGHT IN 
GRAMS]×20.2¥8.0=THE NUMBER OF CC. 
OF WATER TO ADD TO EACH 100 GRAMS 
OF AIR-DRY SAND. 

(c) The amount of water provided by 
this formula is satisfactory for seeds 
the size of clovers and will have to be 
modified slightly, depending on the 
kind of seed being tested and the kind 
of sand used. For example, slightly 
more moisture should be added when 
the larger seeds are to be tested. 

(d) In preparing soil tests water 
should be added to the soil until it can 
be formed into a ball when squeezed in 
the palm of the hand but will break 
freely when pressed between two fin-
gers. After the soil has been moistened 
it should be rubbed through a sieve and 
put in the seed containers without 
packing. 

(e) The addition of water subsequent 
to placing the seed in test will depend 
on the evaporation from the substrata 
in the germination chambers. Since the 
rate of evaporation will depend upon 
the relative humidity of the air, it is 
desirable to keep water in the germina-
tion chambers or to provide other 
means of supplying a relative humidity 
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of approximately 95 percent. Germina-
tion tests should be observed at fre-
quent intervals to insure an adequate 
moisture supply of the substrata at all 
times. 

[20 FR 7931, Oct. 21, 1955] 

§ 201.56 Interpretation. 
(a) A seed shall be considered to have 

germinated when it has developed 
those essential structures which, for 
the kind of seed under consideration, 
are indicative of its ability to produce 
a normal plant under favorable condi-
tions. In general, the following are con-
sidered to be essential structures nec-
essary for the continued development 
of the seedling (although some struc-
tures may not be visible in all kinds at 
the time of seedling evaluation). Seed-
lings possessing these essential struc-
tures are referred to as normal seed-
lings: Root system (consisting of pri-
mary, secondary, seminal, or adven-
titious roots); hypocotyl; epicotyl; cot-
yledon(s); terminal bud; primary 
leaves; and coleoptile and mesocotyl 
(in the grass family). Abnormal seed-
lings consist of those with defects to 
these structures, as described in the 
abnormal seedling descriptions, and 
are judged to be incapable of continued 
growth. The seedling descriptions as-
sume that test conditions were ade-
quate to allow proper assessment of the 
essential seedling structures. 

(b) Sand and/or soil tests may be used 
as a guide in determining the classi-
fication of questionable seedlings and 
the evaluation of germination tests 
made on approved artificial media. 
This is intended to provide a method of 
checking the reliability of tests made 
on artificial substrata when there may 
be doubt as to the proper evaluation of 
such tests. 

(c) Seedlings infected with fungi or 
bacteria should be regarded as normal 
if all essential structures are present. 
A seedling that has been seriously 
damaged by bacteria or fungi from any 
source other than the specific seed 
should be regarded as normal if it is de-
termined that all essential structures 
were present before the injury or dam-
age occurred. Germination counts 
should be made on samples where con-
tamination and decay are present at 
approximately 2-day intervals between 

the usual first count and the final 
count. During the progress of the ger-
mination test, seeds which are obvi-
ously dead and moldy and which may 
be a source of contamination of 
healthy seeds should be removed at 
each count and the number of such 
dead seeds should be recorded. When 
symptoms of certain diseases develop 
which can be readily recognized and 
identified, their presence should be 
noted. 

(d) Seed units containing more than 
one seed or embryo, such as New Zea-
land spinach seed, Beta seed, double 
fruits of the carrot family 
(Umbelliferae), multiple seeds of 
burnet, and seed units of grasses con-
sisting of multiple florets, shall be 
tested as a single seed and shall be re-
garded as having germinated if they 
produce one or more normal seedlings. 

(e) Standard guides for seedling in-
terpretation shall include the following 
descriptions for specific kinds and 
groups. The ‘‘General Description’’ for 
each group of crop kinds describes a 
seedling without defects. While such a 
seedling is clearly normal, seedlings 
with some defects may also be classi-
fied as normal, provided the defects do 
not impair the functioning of the 
structure. The ‘‘Abnormal seedling de-
scription’’ is to be followed when judg-
ing the severity of defects. 

[20 FR 7931, Oct. 21, 1955, as amended at 25 FR 
8771, Sept. 13, 1960; 59 FR 64500, Dec. 14, 1994] 

§ 201.56–1 Goosefoot family, 
Chenopodiaceae, and Carpetweed 
family, Aizoaceae. 

Kinds of seed: Beet, Swiss chard, 
fourwing saltbush, spinach, New Zea-
land spinach, and forage kochia. 

(a) General description. 
(1) Germination habit: Epigeal dicot. 
(2) Food reserves: Leaf-like 

cotyledons and perisperm. 
(3) Shoot system: The hypocotyl 

elongates carrying the cotyledons 
above the soil surface. The epicotyl 
usually does not show any development 
within the test period. 

(4) Root system: A primary root; sec-
ondary roots may develop within the 
test period. 

(5) Seedling: Frequent counts should 
be made on multigerm beet since the 
growing seedlings will separate from 
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