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AGRICULTURAL FIELD SEED LAW

Chapter 304, General and Special Laws, Regular Session of the

Forty-first Legislature

An Act regulating the sale of and defining agricultural seeds and

mixed seeds; providing that the Commissioner of Agriculture may

require the filing of samples by Seed Dealers; prohibiting mixtures

of seeds unless so labeled ; providing for the collection of samples

and their examination; defining noxious weeds and foreign matter;

providing that certificates of analysis by the Commissioner of Agri-

culture shall be prima facie evidence in certain cases and regulate

the measure of damage and designating an officer for the enforce-

ment of the law and fixing of penalties for its violation; and repeal-

ing Chapter 4, of Title 4, Revised Civil Statutes of 1925, and declar-

ing an emergency.

No. 100



TEXAs DEPARTMENT OF AGRICULTURE

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF

TEXAS:

Section 1. That the term "agricultural seeds" or "agricultural
seed," as used in this Act, shall b defined as the seeds of Canada
blue grass, Kentucky blue grass, Brome grass, fescues, millets, tall
meadow oat grass, orchard grass, red top, Italian rye-grass, peren-
nial rye-grass, saccharine and non-saccharine sorghums, Sudan
grass, Rhodes, Rescue, Bermuda and Johnson grasses, timothy, al-
falfa, alsike clover, crimson clover, red clover, sweet clover, white
clover, Canada, field peas, cowpeas, Soy beans, Velvet beans, vetches
and other grasses and forage plants, buckwheat, flax, rape, barley,
field corn, broom corn, oats, rye, wheat and other cereals, and cotton-
seed, which are offered or exposed for sale within this State for
seeding purposes within this State.

Section 2. Every lot of agricultural seeds as defined in Section
1 of this Act, except as herein otherwise provided, when in bulk,
package or other containers of ten pounds or more, shall have af-
fixed thereto, in a conspicuous place, on the exterior of the contain-
er of such agricultural seeds, a plainly written or printed tag or
label as specified in Section 6 stating:

(a) Commonly accepted name.

(b) The approximate percentage by weight of inert matter and
foreign material.

(c) The approximate total percentage by weight of weed seeds;
the term "weed seeds,'' as herein used, being defined as the noxious
weed seeds listed in Section 2, subsection (f) and all seeds not listed
in Section 1 as agricultural seeds.

(d) The approximate percentage of the kind of seed purported
to be offered under the lable, after deducting (a) "inert matter,"
(b) weed seed content and "other crop seeds," except where such
seed is offered as a mixture under the provisions of Section 3 of
this Act.

(e) The name of each kind of the seeds of the noxious weed
seeds hereinafter defined, which are present, singly or collectively
as follows: In excess of (1) one said noxious weed seed in each
five grams of timothy, red top, tall meadow oat grass, crested dog-
tail, Sudan grass, orchard grass, Canada blue grass, Kentucky blue
grass, Bermuda, Johnson, Rhodes, rescue grasses, fescues, Brome
grasses, perennial and Italian rye-grasses, Western rye-grass, crim-
son clover, red clover, white clover, alsike clover, sweet clover, al-
falfa and all other grasses and clovers not otherwise classified: (2)
one noxious weed seed in twenty-five grams of millets, rape, flax,
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and other seeds not.specified in (1) or (3) of this subsection: (3)
one of said noxious weed seed in one hundred grams of wheat, oats,
rye, barley, buckwheat, vetches, saccharine and non-saccharine sor-

ghuns, Broom corn, Velvet beans, peanuts, corn and other seeds as

large or larger than wheat.

(f) Noxious weed seeds are defined as the seeds of Dodder,
(Cuscuta, various species). Johnson grass, (Andropogon halepen-
sis,) Russian thistle (Salsola kali), Bindweed or Morning-glory
(Convolvulus, various species), Blue weed (Helianthus ciliaris),
Wire grass (Paspalum distichum), Bermuda grass (Cyndon dacty-
]on), and such other weed seeds to be determined by the Commis,
sioner of Agriculture and to be listed after due notice.

(g) The approximate percentage of germination of such agri-
cultural seed, together with the month and year said seed was tested
and provided further, the Commissioner of Agriculture shall test
and publish the results of such tests as herein provided, together
with the month and year such tests were made by said Commission-
er together with the date of test shown on label.

(h) The full name and address of the vendor of such agricultural
seeds.

(i) Correct weight.

(j) Name of state and locality where seed was grown, and if
unknown, the tag shall be marked accordingly.

Section 3. Mixtures of seeds offered or exposed for sale within
the State for seeding purposes, in lots of ten (10) pounds or more.
containing one or more kinds of the agricultural seeds defined in
Section 2 of this Act in excess of five percentum, by weight, of the
total mixture, shall bear a plainly written or printed statement in
the English language stating:

(a) That such seed is a mixture.

(b) The approximate percentage by weight of inert matter.

(c) The name of each kind of agricultural seed which is present
in proportion of five per cent or more of the total mixture.

(d) The requirements providing in paragraphs (c) (e) (g) (h)
and (i) of Section 2 of this Act.

Section 4. Before any agricultural seed or mixture of such seed
are offered or exposed for sale, the vendor who causes it to be sold,
exposed or offered for sale within this State for use within the State,
shall for each kind and lot of seed defined in Section 1, file with the
Commissioner of Agriculture a certified copy of the information
enumerated in Section 2, and, covering the lot in question, the Com-
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missioner of Agriculture may, for the purpose of enforcing this
Act, make such inspections, either personally or through his agents
or assistants, as he may deem advisable and for that purpose may
require samples of any lot of agricultural seed sold or to be sold,
or offered for sale, to be furnished him.

Section 5. The Commissioner of Agriculture is hereby empower-
ed to adopt, from time to'time, such reasonable rules and regula-
tions, not in conflict with the law, as he may deem necessary and
advisable to carry out the provisions of this Act, and may promul-
gate same by his proclamation published in the bulletin of the De-
partment of Agriculture, and in one or more newspapers or farm
journals of general circulation published in the State of Texas.

Section 6. The vendor, before any agricultural seed or mixture
of such seed are offered or exposed for sale, shall pay to the Com-
missioner of Agriculture, an inspection tax of not to exceed one
cent for each hundred pounds or fraction thereof sold, or offered
for sale, in this State and shall affix to each lot shipped in bulk,
and to each bag, barrel or other package of such seed, a tag to be
furnished by said Commissioner, stating that all charges specified
in this article have been paid. The Commissioner is hereby em-
powered to prescribe the form of such tags, and adopt such regula-
tions as may be necessary for the enforcement of this law. When-
ever the vendor or wholesaler who prepares seed for market shall
have filed a statement made as provided for in Section 4 and paid
the inspection tax, and has properly tagged seed shipped or offered
for sale, said agent or retailer of such properly tagged seed shall
not be required to file such statement or pay such tax. The amount
of the inspection tax and penalties received by said Commissioner
shall be paid into the State Treasury. So much of the inspection
tax and penalties collected under this title shall be paid by the
State Treasurer to the State Commissioner of Agriculture as the
Commissioner may show by his bills has been expended in perform-
ing the duties required by this title, but in no case to exceed the
amount of the inspection tax and penalties received by the State
Treasurer under this title.

Section 7. The provisions of this Act shall not apply to agricul-
tural seeds, or mixtures of seeds, as defined in Section 3 of this Act,
when plainly labeled "Not Clean Seed" or "Not Tested Seed,'' or
"Seeds sold to merchants to be recleaned before being sold or ex-
posed for sale for seeding purposes," or when "In storage for the
purpose of recleaning.'' Provided, however, that where exemption
is sought under this provision and where seeds are labeled so as to
show that they are not tested, then it shall be unlawful for the ven-
dor of such seed to attach statements either by labels or otherwise
pertaining to germination, mechanical purity, and weed seed con-
tent.
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Section 8. The percentage of inert matter and mechanical purity
of agricultural seed and the mixture as defined in this Act, and
other percentages required by this Act, shall be based upon a test
or analysis, conducted either by the State Seed Laboratory or by
the vendor of the agricultural seed, or "mixture," or his agents;
provided that such test or analysis made by the vendor or his agents
shall conform to the reasonable regulations which said Commission-
er of Agriculture is hereby authorized and directed to prescribe, or
shall conform to the reasonable regulations or method of testing
adopted or used by the Association of Official Seed Analysts of
North America.

Section 9. Whoever buys or sells agricultural seeds, defined in
Section 1 of this Act, or mixture of seeds as provided in Section 3
of this Act, for the use in this State for seeding purposes, may sub-i
mit adequate, representative, and accurately drawn samples of such
seeds to the State Seed Laboratory for examination, and test of
purity and of viability, and said Commissioner of Agriculture shall
cause such examination and test to be promptly made, and report
thereon, and return to the sender. For the test of mechanical pur-
ity, said Commissioner shall charge a fee of twenty-five cents for
the examination of each sample, and for a test of viability a fee of
twenty-five cents, each or both of which fees shall be payable in ad-
vance, provided that these tests shall be made free of charge to the
citizens of this State. All money received from receipt of such fees
shall be paid into the Treasury of the State, to be credited to the
funds of the State Department of Agriculture to be used exclusively
in the administration of this Act.

Section 10. The enforcement of this Act shall be entrusted to
the Commissioner of Agriculture, and he is authorized in person or
by his inspectors, or assistants, to take for analysis, a sample not
exceeding two pounds in weight from any lot of agricultural seeds
or "mixtures" offered or exposed for sale; provided that said
sample shall be drawn or taken in the presence of the vendor or
parties interested, or his or their agents or representatives, and
shall not be from less than ten per cent of the whole lot inspected
and shall be thoroughly mixed and then divided in two samples an:d
placed in containers, carefully sealed and a label placed on each
such container stating the name of the agricultural seed or mixture
sampled, the name of the vendor from whose stock said samples
were taken, and the date and place of taking such samples, and
said label shall be signed by said Commissioner of Agriculture, or
his authorized agent; or said sample may be taken in the presence
of disinterested witnesses if the vendor or party in interest fails or
refuses to be present, when notified. One of said duplicate samples
shall be left with or on the premises of the vendor or party in in-
terest, and the other retained by the Commissioner of Agriculture
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for analysis and comparison with vendor's samples and labels re-
quired by Sections 2, 3, 4, and 5 of this Act.

The size of the sample required for the several crop seeds shall
be determined by the said Commissioner of Agriculture in such re-
gulations as he may promulgate for the enforcement of this Act.
The owner may collect the retail price for such samples, and when
samples are drawn for the enforcement of this Act without the con-
sent of the vendor, the Commissioner of Agriculture or his agent
shall tender payment at the quoted retail price for the quantity
thus taken, and shall take a receipt therefor.

The Commissioner of Agriculture shall annually and prior to
December 1st, make and submit to the Governor a report of the ser-
vices performed by him or his assistants, together with an itemized
account of all monies paid out as authorized under this Act.

Section 11. Whoever offers or exposes for sale within this State
any agricultural seed, defined in Section 1 of this Act., without com-
plying with the requirements of Sections 2, 3, 4, 5, and 6 of this Act,
or whoever falsely marks or labels any agricultural seeds under
Section 2 of this Act, or "mixture" under. Section 3 of this Act, or
whoever shall prevent the Commissioner of Agriculture, or his duly
authorized agents from inspecting said seed and collecting samples
as provided in Section 7 of this Act, shall be guilty of a misdemeanor
and upon conviction shall be fined not more than Fifty ($50.00)
Dollars for the first offense and not more than Two Hundred ($200.-
00) Dollars for each succeeding offense; provided, however, that no
prosecution for violation of this Act shall be instituted except in the
manner following:

When the Commissioner of Agriculture believes, or has reason to
believe, that any person has violated any of the provisions of Sec-
tions 2, 3, 4, 5, 7, 8, 9, 10 and 11 of this Act he shall cause notice-
of such fact together with full specification of this Act or omission
constituting the violation, to be given to said person, who either in
person or by agent or attorney, shall have the right under such
reasonable rules and regulations as may be prescribed by said Com-
missioner of Agriculture to appear before said Commissioner
of Agriculture and introduce evidence, and said hearing shall
be private. If, after said hearing or without such hearing, in
case said person fails or refuses to appear, said Commissioner of
Agriculture shall decide and decree that any or all of said specif-
cations have been proven to his satisfaction, he may at his discre-
tion so certify to the proper prosecuting law officer for violation of
this Act, transmitting with said certificate a copy of the specifica-
tions and such other evidence as he shall deem necessary and proper,
whereupon said prosecuting attorney shall prosecute said person
according to law.
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Venue in cases arising under this Act shall be in the county where

said seed are sold or offered for sale.

Section 12. No action for the recovery of damages or any lia-

bilty whatsoever for any violation of any of the provisions of this

Act, or for the breach of any legal duty or obligation in the sale

of agricultural seeds defined in Section 1 of this Act, or the sale of

mixtures defined in Section 3 of this Act, shall be maintained by

the buyer and against the vendor of such seeds, unless the claim or

claims of such buyer are based upon properly drawn samples of

such seed from the bulk thereof, and examined in the way and
manner provided in Sections 8 and 10 of this Act; provided that
none of the provisions of this Act shall affect any right accruing
prior to the time when this Act shall go into effect; providing that
nothing in this Act shall be construed as preventing one farmer
from selling to another farmer such seed grown on his own farm, as
covered by the provisions of this Act without having said seed
tested and labeled as provided for herein, when such seed is not
advertised in the public press outside of the vendor's home county,
and is not shipped by common carrier.

Section 13. The result of the analysis and tests of seed made by

the Commissioner of Agriculture of samples drawn by him or his
inspectors shall be published annually and supplied to any citizen
of the State who may request said report.

There shall be appropriated annually from the State Treasury
the sum of $-....in favor of the Department of Agriculture and
the same together with the fees provided for in Section 6 of this
Act, may be expended in the enforcement of this Act. So much of

the moneys secured as fees for tests and analysis of seed after first
exhausting the moneys secured from the collection of the tag fees
and said appropriation as herein provided for, shall be paid to the

Commissioner of Agriculture as he may show by his bills has been

expended in performing the duties required by this Act.

Section 14. The words, "persons," "vendor," and "Party in
interest.,'' and "whosoever,'' as used in this Act shall be construed
to impart both the singular and plural, as the case may be, and
shall include corporations, companies, societies and individuals.

Section 15. If any clause, sentence, paragraph, or part of this
Act shall for any reason be adjudicated by any court of competent
jurisdiction to be invalid, such judgment shall not affect, impair, or
invalidate the remainder thereof, but shall be confined in its opera-
tion to the clause, sentence, paragraph or part thereof directly in-
volved in the controversy in which such judgment shall have been
rendered.
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Section 16. That Chapter 4, Title 4 of the Revised Texas Civil
Statutes of 1925 be and the same is hereby repealed.

Section 17. All Acts or parts of Acts in conflict herewith are
hereby repealed.

The fact that there are now no adequate laws in this State which
regulate the handling and labelling of seeds, creates an imperative
public necessity requiring that the constitutional rule that bills
be read upon three several days be suspended, and that this Act
take effect from and after its passage, and it is so enacted.

RULES FOR SEED TESTING*

As recommended by the Association of official Seed Analysts of North
America and as adopted by the State Department of Agriculture.

Reprinted from Department Circular 406. United States Department of
Agriculture.

INTRODUCTION.

The rule of seed testing is to aid agriculture in avoiding one of
the hazards of crop production. This should involve informa-
tion to the crop producer as to the potential ability of his seed
to produce a good crop of the desired plants and information that
will aid in the control of the quality of planting seed offered for
sale. In all such informational work it is important that the various
workers should follow such precedure as will insure comparable re-
sults. It is obviously necessary to have definite directions for carry-
ing on the work. These directions should always aim to obtain the
potential value of the seed in crop production.

In the part which follows, directions that are essential for uni-
formity and accuracy of results and which should be considered
definite rules are printed in type of this size (10 point), and direc-
tions which are chiefly designed to help the analyst to overcome
special difficulties and which may be considered chiefly informa-
tional are printed in small (8 point) type.

*Alopted by the Association of Official Seed Analysts of North America at
the annual meeting at Ithaca, N. Y., August 17-20, 1926.
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THE SAMPLE.

No matter how accurately a seed analysis is made, it can show only the
quality of the sample submitted for analysis. Every effort should be made
to insure that the sample sent to the analyst shall represent the bulk of seed
in question.

1. Weight of Sample to be Submitted for Analysis.

The following are minimum weights of samples to be submitted
for an anlysis:

(a) Two ounces of grass seed not otherwise mentioned, white or
alsike clover, or seeds not larger than these.

(b) Five ounces of red or crimson clover, afalf a, rye grasses,
brome grasses, millet, flax, rape, or seeds of similar size.

(c) One pound of cereal, vetches, or seeds of similar or larger
size.

If the sample is to be examined for origin at least five times the
quantities here specified should be submitted.

2 Method of Taking the Sample.

The sample must be taken in such a way that it represents as ac-
curately as possible the bulk lot being sampled. To this end it is
important that equal quantities be taken from each container sam-
pled, and from each place in a container, in a given lot of seed.

(a) Bags, closed or open, should be sampled-

(1) With a trier or bag sampler long enough to reach the center
of the bag; in small lots, approximately equal quantities should be
taken from near the top, the middle, and the bottom of each bag;
but when more than five bags are sampled, it should be sufficient to
take from one place in each bag sampled (see 4) ; or

(2) With a long trier or probe which should extend the length
of the bag.

(b) Bulk seeds in bins, cars, or other containers are to be sam-
pled with a long trier or probe extended through the bulk in several
places.

(c) In the case of packet seeds, take entire packets.

3. Alternative Methods.

When better means are not available, open bags of cereals or other large
seeds, or seeds in small bins or other packages may be sampled by hand,
taking approximately equal quantities from different places including the

1)
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top and opposite sides as near the bottom as practicable. Any portion of

seed which has been opened and exposed for sale should be considered as
liable to contamination and should be sampled with special care.

4. Number of Bags to be Sampled.

In lots of five bags or less, each bag should be sampled. In larger
lots, sample every fifth bag, but never less than five bags. When-

ever there is evidence of lack of uniformity in a lot of seed, each.

bag should be sampled separately.

The samples from each bag may be kept separate or they may be com-
bined in composite samples as circumstances require.

Dividing the Sample.

The total quantity of seed drawn may be in excess of that required for a
sample. It is very important that the seeds should be thoroughly mixed be-
fore taking the sample that is to be sent for analysis ; if possible a mecihan-'
ical divider should be used to obtain the desired quantity.

THE ANALYSIS.

It is obvious that not all samples received will require the same attention.
Some samples are submitted for special information about some single fea-
ture of the sample. For such work, any method may be used that will give
the desired information. However, if a complete analysis is desired, or if
an official test is being made, the rules should be followed in detail.

THE WORKING SAMPLE.

The sample submitted usually is, and should be, larger than is practicable
for use in the actual determination. Great care should be taken that the
working sample represents the material sent for analysis.

An efficient mechanical divider or sampler should be used to re-
duce the size of the sample. After mixing, the sample should be re.-
peatedly divided until a portion is obtained of the approximate size
recommended for the analysis. All of this portion should be consi-
dered the "working sample" and should be used for the purity
analysis. In a complete analysis, the seeds for germination are taken
from the pure-seed separation of this same working sample. Where
germintion only is required, the sample should be divided in the
same manner as above until approximately the required number of
seeds is obtainer; counts should be made indiscriminately from this
portion.

THE PURITY ANALYSIS.

1. Weight of Working Sample.

Approximately the following weights of seed of the respective
classes should be examined. For any kind of seed not listed, use

10
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a quantity that will give approximately 3,000 seeds.

The relative size of the seeds of various crop plants is indi-
cated in Table 1.

(a) One gram: Agrostis spp.; Poa spp.; Rhodes grass, Ber-
muda grass.

(b) Two grams: Timothy; orchard grass; fescues (except-
ing meadow fescue) ; meadow foxtail, alsike and white clover;
carrot.

(c) Five grams: Rye grasses (Lolium) ; meadow fescue; fox-
tail millet ; alfalfa ; red clover; sweet clovers.

(d) Ten grams: Awnless brome grass; crimson clover; Brassica
spp.; flax.

(e) Twenty-five grams: Proso millet; Sudan grass.

(f) Fifty grams: Sorghums, buckwheat; beet.

(g) One hundred grams; Vetches and cereals.

(h) Five hundred grams; Corn; beans; peas; cowpeas; soy beans.

It may be desirable to take two working samples of one-half the
size given above and make the purity analysis on each part
separately.

Noxious Weeds.-The determination of the nuanber of seeds of in-
dividual noxious weeds present per unit weight should be made on
the entire sample, or at least on the following minimum quantities
for the various classes of seeds listed above: (a) 25 grams; (b)
50 grams; (c) 50 grams; (d) 50 grams; (e) 150 grams; (f) 300
grams; (g) 500 grams.

In the case of noxious weeds. it is important to have an accurate expres-
sion of the number present, even though they occur in very small proportions.
For reasonable accuracy it is necessary to examine a sample of such size,
that a fair number of the noxious weeds will be found. Obviously, the actual
size of the sample used should vary inversely with the number of noxious,
weed seeds present.

11
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TABLE I.
Number Crop Seeds Per Unit Weight.

Approxi- Minimum Approxi-
mane weight for mate

Kind of Seed. number of purity number of
seeds pei analyses seeds in

gram1  (grams). working
I samp~le.

A lfa lfa -........................ .................................................................................................... 5 0 0 1 5 1 2 ,5 0 0
B a rle y ........... .............................................................................................................. 1 3 0 1 1 0 0 1 3 .0 00
B ee t .............-........-..........................................................................................-. . 5 4 1 5 01 2 ,7 00
B erm uda grass .............................. .......................... .................... ... I. 3,9401 11 3,940
B e n t g r a ss.............. ............................................................... .......................... ................ 1 1 8 ,0 0 0 1 1 1 8 .0 0 0
B lue g rass, C anada............................ ................ .... ............................. I 5,500 I 11 5,500
B lue grass. K entucky .......................... ............... .............. ............ 1 4,8001 11 4,800
B rom e grass, aw less ............................................... .................... 1 3001 101 3.000
B u ck w h ea t ................. .............. .... ............................ ........................... 45 1 5 01 2,250
C a rro t . ... .... .................................................................................................................. I 9 0 01 2 1 1 ,8 0 0
C lov er. a lsik e ...................... ........................................ ,.................................... 1 1,5 001 2 1 3,0 00
C lover C rim son ......................................... ............. ..... ............................... I 3301 101 3,300
C lover, red .......-.............. ..... . . .................................................... ......... 1 60I0 51 3.000
C lover sw eet . .....- .......................... ........ ................... .............. ..I 5701 5I 2,850
C lover, w hite..............-...... ......................... .... .. -....................... 1 5001 2 3,000
Crested dog's-tail ................................................... I 1,9001 2 3.800
F escue, m eadow . -. ..................................................... ..........................1 5001 5 2,500
F escue, red.......... ........ .._ ...... _ . .............................................................. 1 1 200 | 21 2,400
Fescue sheep .._ -.............................. ....................-...... 1 1,5001 21 3,000'
F escue, hard .......................................ard..... -.... ..... .............. .............. ..I 1,2501 21 2 500
F lax ...................................- -.-.-... .. . - --- - I 3001 101 3,000
M eadow foxtail ........ .... .. _....................._. ................................... I 1,2001 21 2,400
Meadow grass rough-stalked ....... _ ...................I 5,6001 11 5,600
M illet, fox ta il.......... ...... -..................... ............ _..... ...... ........ I 4701 5I 2 .350
M illet proso ................. _..... ............. ... ..... . . .................. ....... 1 801 251 4,500
Oats . ................................................ ....... ...... . . . . . ................ . 281 1001 2.800
Orchard grass . .. . ....... .............. ........... ....... 1............1 1,1501 2! 2 300
Rape winter................. .. -............... I . 2301 101 2,300
Redtop . -.................. ...... .. .......... .............. ..... 11.0001 11 11.00
R ye ............ ........ . ........ ..... ............................................... I . 401 1001 4.000
R ye grass, Italian ... ....... ..... .. ....... ... ........ ..... ...... 1 5001 51 2 500
R ye grass, E nglish ....... .... .. ............... ... ........ ......... I 5001 51 2.500
R ye grass; short-seeded ... .-......... ............... .......... 1 7001 51 3 500
Sorghum; amber .......... . ...... --...-...... I .551 501 2.750
Sorghum; kafir ... .. ....................... I 501 501 2 500
Sudan grass ............-............ ........... I 1201 251 3 000
Sweet vernal grass..._...... ........ ................... I 1,6001 21 3 200
Tall oat grats .................................. I 3301 10! 3.300
Timothy ... ...................-..................... 2,5001 2! 5 000
Turnip .. .... .......................................... 1 3401 101 3.400
Velvet grass .................................-..-........ 2,500! 21 5 000
Vetch; hairy ............. .................... ..I 36! 100! 3.600
Vetch; spring.... ------.. ...............- 191 1001 1 900
Western rye grass (Agropyron).._.............. 330! 101 3 300
W heat .... ..... . .. . - -. - -.-.. . . - - -. - - - - I 25! 1001 2 500

'These numbers are based on tables given in the following publications:
Dorph-Petersen. K. Beretning Fra Statsfrokontrollen. Copenhagen. 1922.

(Average of 10 years' results.)
Gross, E. Grundregelin Des Futterbaues. 23 p. Leipzig. 1897,
Jenssen, C. Tntersuchungen uber den Kulturwerth der Handels-Saaten

Unserer Gewohnlichsten Klee- und Grasarten. Landw. Jahrb. 8:186, 170-173.
1879.

Munn, M. T. Rules for Seed Testing. N. Y. State Agri. Exp. Sta. Circ. 73,
15p. 1924.

Nobbe, F. Handbuch der Samenkunde, 631 p., illus. Berlin. 1876.
Stehler. F. G., and Volkart, A. Die Besten Futterpflanzen. Ed. 4, v. 1. Ber-

lin. 1913.
Miss E. F. Sirrine. Washington, D. C. and F. T. Wahlen, Ottawa, Canada.

furnished data where no published formation was available.
2. Identity of Sample.

The sample should always be examined to determine (whenever
such determination is possible) whether the seeds have been sent
under a correct name. Any discrepancy should be noted and re-
ported.
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It must be recognized, of course, that verietal identity can usually be de-
termined only by the culture of the plants.

3. Origin of Seed.

To the farmer, a knowledge of the place of production of seed
may be fully as important as a statement of its impurities or
vitality; therefore any definite indications as to origin should be
reported.

Since any conclusion about the origin of a particular lot of seed usually
can be based only on the agreement of various indications obtained by the
critical study of the incidental matter in a large sample, any statement con-
cerning the actual place of production should not go beyond the evidence
secured.

4. Separation.

The working sample should be weighed and then separated into
four parts: (1) Pure seed; (2) other crop seeds; (3) weed seeds;
(4) inert matter.

These four component parts should each be weighed in grams
to the third decimal place, and the percentage by weight of each
part (based on the sum of the weights of the component parts
and not on the original weight) should be determined and recorded.
In the case of other crop seeds and weed seeds the seeds of each
species should be separated where possible and the number or
weight of each kind recorded.

The sum of the weights of the component parts should be compared with'
the original weight of the working sample as a check against lost of ma-
terial or other error.

iThe aid of an air blast, sieves, or other mechanical means should be
utilized wherever it will facilitate the work without impairing its accuracy.

Where conditions require only an approximation of some component parts,
or where special information is desired, the method of separation may be
varied to suit the needs.

5. Definitions.

(a) Pure seed.-All seeds of the kind under consideration should
be considered pure seed, whether shriveled, cracked, or otherwise
injured: Provided, (1) That in case of broken seeds, any piece
larger than one-half should be considered pure seed, while pieces
that are one-half or less should be considered inert matter; and (2)
that decorticated seeds of legumes should be considered enert matter.

(b) Other crop seeds.-Seeds of plants locally grown as crops,
other than the kind under consideration, should be considered other
crop seeds unless designated as weed seeds.

13
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(c) Weed seeds.-Seeds of plants recognized by laws or official
regulations or by general usage as weeds should be considered weed
seeds.

Individual seeds of juncus may be included with the inert matter, except
where bunches of seeds are large enough to be removed readily with forceps
are found. However, the presence of Juncus, seeds should be recorded and
reported with the weed seeds.

Universally accepted distinctions are not possible between weed seeds
and crop seeds, since a plant species may be a harmful weed in one section
and a useful crop plant in another. Those plants that are considered
crop plants should be listed by each seed laboratory.

(d) Inert matter.-Broken seeds when one-half or less, de-
corticated seeds of legumes, dirt, stones, chaff, fungous bodies (such
as ergot and other sclerotia and smut balls), and any other matter
not seeds should be conside-red inert matter; Provided, (1) That
in the case of grasses empty glumes should be considered inert
matter and only glumes containing caryopses (grains) considered
pure seed; and (2) that attached sterile glumes of grasses should
be considered inert matter and should be separated from fertile
glumes.

With some grasses (e. g., Rhodes grass), where the separation of the
sterile glumes would involve an excessive amount of work, this procedure
may be omitted, but the report should indicate such variation from the
rules.

The presence or absence of caryopses may be determined by pressing each
glume between forceps or between the finger nail and the table, or by the
aid of transmitted light as with a mirror box.

6. Adulterated Samples.

Since seeds used as adulterants closely resemble the seeds with which they
are mixed, the separation of the pure seed and the adulterant in the entire
working sample may be slow and tedious. In such cases a shorter method
may be permitted, as follows:

In making the separation, include the adulterant with the pure seed.
From the mixture of pure seed and adulterant count out 1,000 seeds indis-
criminately. In this lot of 1,000 seeds separate the adulterant and deter-
mine the percentage of each part by weight. When the seeds are similar in
weight, and approximation may be made from the proportional number of
seeds of each.

7. Duplicate Analyses.

When a purity analysis indicates that a law has been violated
or that a label is incorrect, one or more additional analyses should
be made and the average of all analyses used.

14
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GERMINATION TESTS.

The reason for testing seeds for germination is to determine their
ability to develop into normal plants under favorable conditions.
Seed control stations and seed-testing laboratories in different
countries have developed various laboratory methods for testing
each particular kind of seed that give satisfactory results under
their own conditions. It does not seem practicable, therefore, to
make hard and fast rules for germination, but rather it seems best
to give the results of this past experience of satisfactory practice
as the best present guide for making germination tests.

1. Source of Seeds for Germination. .

Seeds for germination are to be taken from the pure-seed separa-
tion if a purity analysis has been made. When only the germina-
tion of a sample is desired, the pure seed may be selected from the
bulk if the purity approaches 98 per cent or more. In samples of
lower purity a separation and computation of pure seed should be
made and the seeds for germination should be taken from such
pure-seed separation. When the seed for germination is taken
from the original sample received, this sample should be divided
with a mechanical sampler to obtain the approximate number of
seeds used for tests. In any case the seeds used for germination
should be counted without discrimination as to size or condition.

2. Number of Seeds and Duplicate Tests.

In all cases where the results are to be compared with other tests
at least 400 seeds from a sample should be tested for germination,
In order to have a check on the uniformity of germination con-
ditions, these seeds should be used in four tests of 100 seeds each.

Variations in results between duplicate tests' may be due either to natural
variations in sampling resulting from the use of a comparatively small num-
ber of seeds or to incomplete germination of one of the tests. Where the
variation between duplicate tests is 10 per cent or greater, lack of uniform-
Ity in germination conditions should be suspected and a retest should be
made. All results should be averaged, excepting only those that are ob-
viously inaccurate.

3. Laboratory Germination-General Conditions.

Although the greenhouse soil test has many advantages in testing the
ability of seeds of develop into plants, the demands of space and time gen-
erally make a more or less arbitrary artificial method of germination neces-
sary for routine work. In making the laboratory tests and in interpreting
their results it should always be kept in mind that the ultimate purpose of
a germination test is to determine in the sample under test the percentage
of seeds capable of developing normal seedlings.

15
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Moisture, aeration. and temperature are the controlling factors in thegermination of most seeds. The means of obtaining suitable conditions for
germination may well bevaried to suit local needs, but the general require-
ments for germination should always be kept in mind.

(a) Substrata.-A substratum should be selected that will supply the
needed moisture and yet allow sufficient aeration. Convenience and ease of
counting should also be considered. The following substrata are the most
generally useful:

(1) For smaller seeds, use blue blotting paper, 120 pounds to the
ream, absorbent in quality, free from injurious chemicals and soluble dyes,cut 6 by 19 inches and folded once. Very fine seeds, those with a mucila-!
ginous coat, or those that would not otherwise receive sufficient aeration
should be placed on top of the blotters ; other kinds of seeds should be
placed between the folds of the blotter.

(2) For larger seeds, use paper toweling of an absorbent grade. The
seeds should be placed between the folds of the moist substratum. These
larger seeds require more water, and the less rigid substratum allows a
greater area of contact with the seeds. Canton flaniel may also be used as'
a substratum for the larger seeds.

(3) For peas, beans, corn, and similar seeds, it is often advantageous to
use sand or soil in the laboratory. Moisture is uniformly supplied and the
spread of molds is greatly lessened. Small cardboard boxes with drainage
holes in the bottom are very convenient for soil tests in the laboratory. A
clean sand or a sandy soil should be used, and it should be moistened to
about 70 per cent of its water-holding capacity.

(b) Moisture.-There is danger that in supplying moisture the aeration
of the seeds will be restricted. The substratum should be kept moist
enough at all times to supply the needed moisture to the seeds, but should
never be so wet that a film of water forms around the seeds. Some kinds
of seeds (e. g., spinach, pepper, and beet) are very sensitive to an excess of
water.

(c) Temperature.-The provision of suitable temperature conditions is
one of the most critical factors for satisfactory laboratory germination of
many kinds of seeds. It is not necessary that any specific uniform tempera-
ture be maintained, but that certain general temperature conditions be pro-
vided. In some cases. the temperature requirements for germination can
be secured without special equipment, but as a general rule laboratory
germination requires artifical control of the temperature. The require-
ments of most germination work will be covered by two temperature condi-
tions :

(1) A fairly uniform low temperature (18 to 200 C.), to be used for
those seeds that are liable to be delayed in germination by temperatures
above 200 C.

(2) An alteration between a low temperature (18 to 200 C.) for about
18 hours and a higher temperature for about 6 hours ; used for those seeds
that will germinate more readily with a sharp fluctuation of temperature
and also for those which, although not requiring such alternation, are not
inhibited by the higher temperature. The higher temperature should be
near 300 C. for most seeds, although a few kinds germinate better when the
higher temperature is 350 C. In the use of alternating temperatures, the
best effect is obtained by a sharp change of temperature such as is secured
when the tests are transferred between chambers maintained at all times
at their respective temperatures. When lower temperatures than those
specified are used. germination will be slower and a longer time must be-
allowed for the completion of the test.

16
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(d) Special treatments and forcing agents.-It is desirable at all times tohasten the completion of germination or to insure uniformity of conditions.Special treatment of the seeds to be used for germination may be of ad-vantage.

(1) Soaking.-Some kinds of seeds (e. g., wrinkled peas) require somuch water for germination that it is not readily supplied from the sub.stratum. In such cases soaking is advisable, but care must be taken not tosoak so long as to cause injury to germination or at a temperature abovethat to be used for germination.

(2) Prechilling.-Freshly harvested cereals and some other seeds arebenefited if the first few days of germination takes place at a temperatureof 5 to 100 C. The germination can be completed at the usual temperature.
(3) Drying.-After-ripening of freshly harvested seeds is often markedlyhastened by drying to the normal moisture contest. A temperature notabove 400 C. is desirable and free circulation of air should be provided.

(4) Light.-A number of kinds of seeds will germinate quicker and morecompletely if exposed to light during germination. The light exposure maybe obtained by placing the tests in a window, by the use of artifical light,or by the aid of a daylight germinator, but in any case it is very importantthat the correct temperature conditions be maintained along with the lightexposure.

(5) Potassium nitrate.-It has been found that the kinds of seeds bene-fited by light are also greatly hastened in germination if the substratum ismoistened with a dilute solution potassium nitrate. A potassium-nitratesolution made by dissolving 2 grams of the salt in 1 litter of water should beused for this purpose. Of commerical seeds, completion of germination ishastened by KNO' in the case of Canada bluegrass and Bermuda grass.
Where any special treatment is used to hasten germination, the treatmentused should be mentioned in the report.

(e) Special apparatus.-(1) Bell jar.-Candle-drip glass is covered withblotting paper or other suitable substratum to hold the seeds. The sub-stratum is kept moist with a wick which extends down into a supply ofwater. The test is covered by a small "bell jar", provided with an aperturefor ventilation, that fits on the candle-drip glass and prevents undue evap-oration when the test is exposed to light. Many modifications of the originalJacobsen apparatus or bell-jar method are in use; for example, the Copen-hagen apparatus.

(2) Petri dishes.-Another method of obtaining suitable moisture duringexposure to light is by the use of petri dishes such as are used in bacterio-logical work. Blotting paper, filter paper, or other suitable substratum isplaced in the bottom of the dish, thoroughly wet, and then drained of allexcess moisture before the seeds are put in place. Care is required to main-tain correct moisture conditions in petri dishes.

(f) Placing the seeds.-Care should be taken that the seeds are uniformlyspaced on the substratum, and that the seeds are given enough room to pre-vent contract during germination.

4. Greenhouse Soil Tests.

Since the laboratory tests must be made under essentially artifical condi-tions, it is often desirable, where the results of such tests are in doubt,.thatsupplementary tests should be made under the more natural conditions of-fered by the greenhouse. In greenhouse testing, experience and judgment
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must be the guide even more than in other germination work. Since it is
impossible to obtain a standard soil for such work, it is best to be guided
by the general requirements for germination.

A soil should be selected that will supply sufficient water to the seeds
without hindrance to aeration and that will not bake. An equal mixture of
good garden loam and sand (free from weed seeds) furnishes a suitable soil.
The temperature of the greenhouses must be kept within the range that is
suitable for the germination of the seeds being tested. In most cases satis-
factory greenhouse tests are not practicable during the hot summer months.
In order that abnormal seedlings may be detected, the seedlings in green-
house soil tests should not be disturbed until germination is completed.

5. Counting Germinated Seeds.

In laboratory tests the seedlings should be counted and removed at fre-
quent intervals. This facilitates the work and prevents interference with
the moisture supply of the seeds that have not yet germinated. The usual
times for making counts are suggested in Table 2.

(a) Interpretation.-Variation in the interpretation of the test is prob-
ably the most frequent cause of discrepancy in seed germination results. It
is impossible to make a satisfactory definition of a seedling. The presence
of a normal sprout and of a root with root hairs is a valuable indication, but
the condition and vigor of the seedling, whether it is an early or a late germ-
ination. and general experience must also be guides. Since we wish to ob-
tain as a result of the germination test the percentage of seeds capable of
developing into normal seedlings, only such seeds should be counted as
germinated which may reasonably be expected to continue their develop-
ment under favorable conditions. It is suggested that we should interpret
the laboratory test to correspond with the probable result in soil.

(b) Broken seedlings.-Seedlings of legumes that have both cotyledons
broken or have a broken hypocotyl should not be counted as germinated.
Where broken seedlings are evident, it is desirable to give a longer time for
both the preliminary and the final counts, so that the broken seedlings can
be determined.

(c) Hard seeds.-In laboratory tests seeds which remain hard at the end

of the test because they have not absorbed water should be counted and re-

ported as "hard seeds."

(d) Disease.-Any definite indications of diseased seeds, general lack of

vigor, or other information of interest to the grower should be noted and
reported.

6. Duration of Tests and Retesting.

It is convenient to have a schedule indicating the length of time that 1

given kind 'of seed usually requires for germination. Such a schedule is

given in Table 2, but when the temperature falls below that indicated in thie

table the duration of the test must be extended. Differences in the previous

history of the seeds or unsuspected variation of the germination conditions

may cause delay in the germination of viable seeds. In such cases additional

time should be given for the completion of germination.

Frequently a test will be encountered in which a portion of the seeds have

remained sound and yet have not germinated during the usual duration of
the test. In cases of this kind the sample should be retested under a variety

of conditions, as may be indicated by the experience of the analyst. This
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type of behavior is often found in freshly harvested seeds, but it is also fre-
quently encountered when such an explanation is not possible. If at the
time of the preliminary count the appearance of the test is unusual, retests
should be started at once.

7. Suggested Procedure for Specific Seeds.

Although many problems in the germination of seeds are not completely
solved, the general requirements are known for the germination of the seeds
of most crop plants. These general requirements are indicated in Table r
in the suggested conditions of germination for each kind of seed. Good
judgment and experience should in all cases be the guide in carrying out
these suggestions.

9
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TABLE II.

Suggested Procedure for Germination Tests.

Usual duration
of test.

Kind of Seed. Substra- Tempera- Prelimi-
tum.

1  ture nary Final.
(0 C.).2 count count

(days). (days).

Field crops:11 - I
B arley

3  . 
-...--.-..-....-.......-..-....-....... --... --------. -----------.... . B 2

0  
31 5

Beans ................................. T S 1 20-301 31 6
Beet

4
,
5  . .... 

...... ..-.. ..
.. .. . ...... ..... . . . . . .  

20-30 4 10
Buckwheat ............ .................... . .............. B 20-30 31 1
C o r n ................ ........ ... ............. .... _ ...................... .............. - 0 - 03Corn..................T Sr 20-301 3
Cottons .. ..... . . . . . . . . . . . . .... ..... ......  

T S 20-30 41 7
Flax .-.. ........... . ........... . . ._........----. TB I 20-30 21 5Hemp .............. ............................. B I 20-30 31 5
Oats3......-...----.-----... .....--- B I 201 31 5
Peas .......... -.... .. ................ .............. T, S I 201 41 8
Rice ........................----- --... B I 20-301 31 6
Rye

3  
.- --.----.----

. . . . . . . . . .
.. . -B 201 31 5

Tobacco .-. . . ..... TB 1 20-301 71 14
Wheat

3 .. ..... . . .  . . . . . . . . . . . . . . . . .  
R 1 201 31 5

W heat, durum
3 .  

............-..................... ........ . . B I 201 41 6
Forage plants:

Alfalfa ................... ....... B I 20 3 5
Berm uda grass

7. .... ... 
-....... ............ . .. BJ 20 -35 10.1 21

Bluegrass, Canada .J
. . . . . . . . . . . . . . . . . . . . .

B I 20-301 141 28
Bluegrass, Kentucky .......... . .B. TB 20-30' 141 28
Brome grass..- ... I B I 20-30 51 10
Carpet grass......................... BJ 20-35 101 21
Clover, alsike..... B 20 31 5
Clover, crimson.....................1 B 1 20 31 6
Clover, Japan . ........................... B I 20-35 61 14
Clover, red.. .. ..-.. .. ----. -- -. B 1 20 31
Clover, sweet .. ....... B 1 201 31 5

Clover, white ........................- B I 201 31 5
Cowpeas . ............................-1 T S I 20-301 41 10
Crested dog's-tail ....................... B I 20-301 101 18
Bent grass............ ............. BJ I 20 -301 10 21
Dallas grass ........ .... BJ I 20-351 101 21
Fescues (except meadow) ............ B I 20-301 10 21
Fescue meadow .............. ....... I B I 20-301 51 . 10
Medow foxtail .............. ......... I B 1 20-301 61 10
M illet .. ......- . ... .. .. . ..... . ..... 1 B 20 -301 31 5
Johnson grass .................... .... B 1 20-351 61 10
Orchard grass . .....-.. .......... ..... B 1 20-301 61 14
Paspalum ......... .......... ...... B I 20-3 61 14
Rape ....... ....................... B 1 201 31 5

Redtop ........ ........... ......... TB ! 20-30 51 10
Rescue grass .......................... 1 20-25 101 21
Rhodes grass .............. ............. B 20-30! 61 10
Rve grass .......................... B I 20-31! 61 10
Sorghum ........ 1 B I 20-301 31 5
Sudan grass ........ ................ B 1 20-30' 31 5
Soybeans . ...... T S I 20-30; 41 8
Sweet vernal grass .................. B I 20-30! 61 14
Tall oat grass ...................... 1 B I 20-301 61 10
Timothy . . ............................ TB I 20-30! 51 8
Turnip .. .......... -....-.. . - B 201 31 5
Velvet grass ....---....-- l. B 1 20-301 61 10
Vetch ...... .- . ....---- T, S 1 20l 41 14

Vegetables: I I
Asparagus .. ................ ............ T 1 20-301 61 1.4
Beans ..................------... I T S I 20-301 31 6
Beet

4
,
5 .

-
. ... 

_
. ..... .

_. 
.. ... . . . . . . . I1 B I 20-301 41 10

Cabbage ............................ 1 B 1 201 31 5
Carrot .. ................ .. .. ..... I B I 20-301 61 14
C auliflow er ._.........._. ..... . ..................... ...I B 1 20 31 5
Celery .... ._.......................... B 1 20-301 101 21
Cucumber ........... ........ .........- B I 20-301 31 5
Eggplant ......... -.............-.......-.... TB I 20-301 81 14
Kale .-........... B 1 20! 31 5

L ettuce
8

......-. ..... .. -......... -.... ......... ...... .. I B I 20; 21 4
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TABLE II-Continued.

Suggested Procedure for Germination Tests.

Kind of Seed. Substra-
tum.

1

Vegetables-Continued.
M u sk m elon .... .............. ...................................
O k r a ............................... ... ........................................................ ..
O n io n ........... -.........._................................................... . ...---
P a rsley . -................. ...... _ ........ ..... ......
P a r s n ip ..................................................................................
P e a s ......................................................... ............................... .. .. T
Pepper ...................................
Pumpkin ....................................-.....
R a d is h ... ............... ...... ........... ...... ..... ................. .
Salsify ..........................................- .. . . ..............
Spinach ......................... ......
S q u a sh ............................... ........ ......... ........................... .
Sweet corn..........................................J T
T o m a to ................................................... .............................. . .
T u r n ip ...............-............................................................................
W atermelon ... ......-.-.............................................

B
T
B
B
B
, S
TB
T
B
T

TB
T
. S
B
B
B

Usual duration
of test.

Tempera- Prelimi-
ture nary Final.

( C.).
2  

count count

(days). (days).

20-301 31 5
20-30 41 14

201 51 10
20--30 141 2S
20-301 61 21

201 31 6
20-30f 41 10
20-301 31 6

201 31 5
20-301 51 10

201 51 10
20-301 31 6
20-301 31 5
20-301 41 10

201 31 5
O..20- __-__ 41 6

1B-between blotters; 'YB-on top of blotters; T-between folds of
towels or of Canton flannel; S-sand or soil boxes; BJ-bell jar or
tion of Jacobsen apparatus scuh as Copenhagen apparatus or petri

absorbent paper
other modifica-
dishes.

2Where two temperatures are given (as 20300 C.) the test should be alternated be-

tween the given temperatures. It does NOT mean that the temperature may fluctu-

ate within the limits.

Freshly harvested cereals that do not germinate readily by the usual method

should be germinated at 15o C. or by the prechilling method; i. e., the test should

be kept in an ice box for three to five days, and then the test should be completed
at room temperature.

'Soak in water at 200 C. for two hours before testing for germination.

5It is recommended that the germination of beet be confined to the determination

of the percentage of balls which sprout.

iSamples of cottonseed from the Southwest, when tested by this method, often de-

cay badly although the seed can be shown to have a high viability. When this con-

dition is suspected supplementary germination test should be made by thoroughly

wetting the fuzz of the seed before putting it to germinate. If the supplementary

test is higher than the standard test, report both standard germination and live seed

(as indicated by the result of the supplementary test).

'The test should be exposed to light for a portion of the day (3 to 8 hours). Also

complete germination is hastened markedly by moistening the substratum with a 0.2

per cent solution of potassium nitrate.

4
Soak in water at 200 C. for two hours before testing for germination.

51t is recommended that the germination of beet be confined to the determination

of the percentage of balls which sprout.

8
Soak for two hours in water not above 200 C. Some samples remain dormant

with the usual treatment; these may be germinated by the prechilling method. :>r
they may be placed on moist absorbent cotton inpetri dishes.
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TABLE IL-Continued.

Suggested Methods for Testing Flower Seeds.

Kind of Seed. Sub-
stratum,

Achillea (Yarrow) ..........................
Adoni ........... ......-.. . .... ..........
Ageratum (Floss flower) ............
Agrostmema (Campion) ...................
A lthaea (H ollyhock) ........ ..................... -........
Alyssum (Sweet Alyssum)...................
Agullegia (Columbine) ............. ,

Amaranthus (Josephs-Coat) ................
Antirrhinum (Snapdragon) .............
Aster, China (see Callistephus).
Balloonvine (see Cardiospermum

halicacabum).
Balsam (see Impatiens).
Brachycome. (Swan River Daisy) ..
Calendula (Pot-marigold) ................
Callistephus (China aster) ..... ..-..
Campanula (Bellflower) ...................
Canna ............. . . ..................-..
Cardiospermum halicacahum

(Balloonvine) ..........................
Celosia (Cockscom b) ....... ......... ...................
Centaurea (Cornflower) ..................
Cheiranthus (Wallflower) .............
Chrysanthemum (Shasta daisy) ....
Chrysanthemum (Pyrethrum) ....-....
Clematis paniculata .....................
C obaea .... . . . ....... ........ ..........
Collinsia ....... ....... .......... ....-..
Convolvulus (Morning glory) .-...
C oreopsis .... . .. ...... ...... .. .......................
Cosm os ... .. . . .............
Cypress vine (See Quamoclit).
D ahlia . ..-. - -. .......... ... ....- ..
D atura _............... . .. . ..
Delphinium (Larkspur) ......... .... ......
Dianthus (Pink-carnation) ..........
Digitalis (Foxglove) ........... .. .
Dolichos (Hyacinth bean) . ..........
Gaillardia (Blanket flower) ..........
Godetia .................... ........--.....- ...
Gomphrena (Globe-amaranth) .. _.......'
Gypsophila (Babysbreath) ...........
Helichrysum (Everlasting) ..........
Heliotropium (Heliotrope) ...........
Helianthus (Sunflower) ...............
Iberis. (Candytuft) ...................
Impatiens (Balsam) ............... .
Ipomoea (Morning-glory) ............
Kochia (Summer cypress) ...........
Lathyrus (Perennial pea) ............
Lathyrus (SRweet pea) ................
Linum (Ornamental flax) .........--
Lobelia . -.... ..---.----.....-.
Lupinus (Lupine) ......... .........-- ..
Mattbiola (Stock) ..--...-.-......
Maurandia .........................
Memsembryanthemum (Ice plant) ..
Mirabilis (Four-o'clock) .............
Momordica (Balsamapple)........
Myosotis (Forget-me-not) ..........
Nasturtium .-...-... ... ...---.
Nemophila ..... -.........-.. . ...
Nicotiana .--...... .......-----...

BB
G

TB
BB
BB
TB
BB

BB
TB

BB
BB
BB
BB
C

BB
TB
BB
BB
BB
BB
BB
BB

G
BB
BE
BB

BB
BB
BB
TB
BB

C
BB
BB
BB
BB
BB
BB
BB
TB
BB
BB
BB

C
C

TB
TB
C

BB
G

BB
C
C

TB
C
G

TB

Number of
for cou

'Temp.

Prelimi-
nary

20
........... -3... 0

20-30
20-30

20
20

low 15
or 20

20
17.5

20-30
20
20
20

20-30

20
20
20
20
20
20

20-30
20-30

20-30
20
20

20-30
20-30

15
20

20-30
20-30
20-30

20
20
20

20-30
20

20-30
20
20

20-30
20-30

20
20

20-30
20-30
20-30
20-30

20

20-30
20
20
17

20 or
20-30

7
.- ..... -..... ....

5
6.-.-.
5

...........
6

5
3
5
7

.................... .....

...................... -5
7

.........................

................ -. .

8

...... 0...... ..

.............. .........

-.... .... ..... _. ........

3

3

7

7]

..............-. ......

5
_.....-.................
- . ....... - ...... ....
-.......... ... .. . ..

... .. .. .. .........

...................

-....... ... -.... .. .

n

days
nt.

Final.

14
30
10
10
16
10

16
10
10

10
10

8
10
14

21
10
10
10
14
14
14
10
16
14

8
10

8
21
15

6
10

8
16
10
10
10
10
14
14

8
1

14
6

21
10

6
14
10
10
23
14
jll

8
14
16
18

16



23TEXAS SEED ACT

TABLE II-Continued.

Suggested Methods for Testing Flower Seeds.

Kind of Seed. Sub-
stratum,

Nigella . .................... . . ..............................
Oenothera (Evening primrose) ................
Papaver (California popy) .................................
Papaver (Other than California) ............
Pentstemon ............... -
P e tu n ia ............ ._. ............................................... ..... .... I
P ortulaca ... -....... _..........._.................. -...... . . 1... .
P h lox .............. . . ........ _ _ _ ...... .........................1
Platycodon (Balloonflower) ..... ......
Quamoclit (Cypressvine) .-... ..........
Roseda (M ignnoette) ............ ....... ...................
Ricinus (Castor bean) . ......................
Salvia ........... .............. . .. _....-

Salpigloss-is .................. . .... ...............-.....- ISweet William (see Dianthus).
S ca b iosa .................................... . .............................. -.

Schizanthus -.. ........ . .....
Tagetes (Marigold) .. .... -...... I
Thunbergia (Black-eyed Susan) I..........
T oren ia ................. .-..... ..... ....... .......... ........... 1
Verbena .......... .. _...._ ......-. . .......................
Vinca (Periwinkle).... . ....... .......
V iola (P ansy)._.-.. ............ . .............. .
Wallflower (See Cheiranthus).
Zinna .....-.......-....-...-....---...............-.. ....

BB
TB
BB
TB
TB
TB
TB
BB
BB
TB
BB
C

BB
BB

BB

BB
ElI
RB

C
BB
BB
TB

BB

Number of days
for count.

Temp. _
C.

Prelimi-
nary Final.

20- 101 15
20-301.~.................... ..... 16

201 31 8-12
151 5 10

20 - 3 0K _ . ....... 16
20-301 51 10

20| 31 6-10
20-30 _..-............ I 16

2 0 ................. . 1 4
20 !. ....... -.... .. . .. 5
201 41 8

20-301 .. ...... 10
20-301....... . .. I 14
20-301 ................... . 10

20 orl
20-301. ...................
20-301 51 10
20-301 51 8
20-301....... --..... 10

20! .-.............. 8
201...-...........1 14

17.51 61 12

20 orl 1
20-301 ... . 8

Note: RB-Between blotters. TB--On ton of blotters. C-Between folds of cloth
or of absorbent paper toweling. G--In soil or greenhouse.

Tn many varieties of seeds, occasional samples will be encountered which do not
respond to the standard conditions. When the seeds in a test do not germinate. and
yet do not decay during the usual duration of the test, a condition of dormancy
should he suspected and the samples should he subjected to such further tests as
are indicated by the experience of the analyst.

EVALUATION AND REPORTS.

After the purity analysis and the germination tests have been
made, there still remains the task of evaluating the results and
making the reports.

1. Tolerance.

Owing to the natural variation between samples from the same
)ulk, various analyses of -the same lot of seed will fluctuate around

the true value for the entire bulk. When comparing the results of
two or more analyses, a certain amount of variation is to be expect-
ed. For this reason it is advisable to recognize a "tolerance" or
permissible variation between an analysis or test and the given or
supposedly true value.
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The tolerance formula is to be applied to the given analysis or

test.

(a) Purity tolerance.-For each determination the sample shall

be considered as made up of two parts: (1) The component being

considered, and (2) The balance of the sample. The tolerance in

per cent allowed for each component shall be two-tenths of 1 per

cent (0.2 per cent) pins 20 per cent of the lesser of the two parts.

(b) Germination tolerance.-A larger and more abritrary toler-

ance must be allowed in the results of germination tests. Until

more reliable information is available, the following tolerances

should be allowed between a given germination and the result of

the germination test:

Allowable variation

Given germination (per cent) (per cent)

90 or over ---- ---------------- ------------------ 6
80 or over but less than 90 - .----- ---.. ------ 7

70 or over but less than 80 --..--- .-- -.. ...._--- . 8

60 or over but less than 70 9

Less than 60 ......- -.----------------------------- 10

2. Hard Seeds.

In reporting the germination of seeds a portion of which remain

hard at the end of the test, the actual percentage of germination

should be reported and also the percentage of seeds remaining hard.

All reports should show the date of receipt of the sample, the

serial test number, the sender's identification mark, and the com-

mon name of the seed.

(a) Purity analysis report.-This should show the percentage by weight

of the pure seed, the percentage by weight of other crop seeds. the percent-

age by weight of weed seeds, and the percentage by weight and character of

the inert matter. The quantity of each important foreign seed present

should be shown. and special attention should be called to the seeds of all

noxious weeds. or such information as is required by law to be given with

seed offered for sale where the report is issued. Any other information re-

garding the value of the seed. such as the possibility of improvement by re-

cleaning, should be given.

(b) Germination test report.-This should include the duration of the

germination test. the average percentage of germination. and the percentage

of hard seeds if any. Any special condition, such as delayed germination.

weak vitality, watery or diseased sprouts. or insec damage. should be inen-

tioned in the report. Any special or unusual treatment used in making the

germination test should be noted on the report.
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