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IN DIRECT seeding, it often becomes 
necessary to hold stratified, repel
lent-coated seed for a few weeks 
when bad weather delays opera
tions. Occasionally seed must be 
stored until the following year. 

While several investigators have 
stored coated seed for short periods 
(2, 3, 4, 5), only one of the studies 
was maintained for a full year 
(2) and it was with seed coated 
with anthraquinone. This chemical 
does not exhibit phytotoxic effects, 
whereas the Arasan compounds 
that have superseded it in general 
use depress germination slightly. 
Moreover, powdered Arasan 75, 
used in the short-term studies cited, 
has been replaced by Arasan 42-S, 
a white liquid.1 

The study reported here in
cluded both forms of Arasan, and 
storage was for 1 year. The study 
was also designed to: (a) compare 
storage of repellent-treated seed at 
25° and 34 °F; (b) determine the 
necessity of drying stratified seed 
prior to storage; ( c) investigate the 
effect of restratification on 'dried, 
coated seed; and ( d) evaluate the 
potency of endrin in repellent coat
ings after storage. 

Experimental Procedures 

Longleaf, loblolly, shortleaf, and 
slash pine seed collected in the fall 
of 1961 was cleaned to approxi
mately 100 percent soundness and 
dried to moisture contents of 8 to 9 
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Abstract. Southern pine seed coated with repellents can 
be stored for at least one year, even after stratification, 
without losing viability or becoming dormant, and with no 
reduction in potency of endrin in the coating. 

percent. It was stored in moisture
proof containers at 25°F until Au
gust 1962, when the study was in
stalled. Seed lots of each species 
were divided to provide for three 
replications, and treatments were 
applied as outlined below. 

Slash pine seed was stratified for 
30 days and loblolly and shortleaf 
for 60 days ; longleaf seed is non
dormant and hence was not strat
ified. Stratification consisted of 
placing moistened seed in cheese
cloth bags between layers of wet 
peat moss and refrigerating at 34 ° 
F. Companion sublots were stored 
dry in moisture-proof containers 
at 25·°F. 

Stratified and unstratified lots 
were subdivided for three repellent 
treatments: (a) 10 percent Arasan 
75 plus 2 percent Stauffer's Endrin 
50W with a sticker of Dow Latex 
512-R diluted 1 :9 with water; (b) 
the new formulation containing two 
gallons of the liquid repellent Ara
san 42-S, 4 percent Dow Latex 
512-R, and 2 percent Stauffer's 
Endrin 50W, applied at the rate of 
two gallons per 100 pounds of seed; 
and (r.) an untreated check. Alu
minum powder was added to the 
repellen~ coatings to form a light 
overlay. 

After coatings were applied, sub
lots were again divided for storage 
in sealed eontainers at two moisture 
levds. Th<' liigh level was the mois
ture content the seed reached dur
ing stratification or repellent appli
cation. It ranged from 12 to 17 
percent for unstratified, rep ell en t
coated seed, and from 30 to 35 
percent for stratified seed. The low 
level vtns obtained by drying seed 
to 8 o-t 9 percent moisture; samples 
of !'leed thus dried were restratified 
for 30 days before germination was 

tested at the end of each storage 
period. 

A final division of all sublots re
sulting from the previous treat
men ts was made to provide for 
storage at 25° and 34°F. 

Seed from each treatment was 
sampled for initial germination 
tests. The remainder was sealed 
in polyethylene bags and tested 
after 45, 90, 180, and 360 days of 
storage. 

In a side test, stratified lobloJly 
seed was treated with the standard 
Arasan 42-S and endrin repellent, 
with and without an aluminum 
overcoating. Samples for analyses 
'of endrin content2 were taken ini
tially and again after each storage 
period, the purpose being to evalu
ate any possible reaction of endrin 
with the aluminum. Arasan con
tents were not analyzed, for this 
compound is relatively stable. 

Results 
Viability.-As Table 1 indicates, 

repellent-coated or stratified seed 
from pines of all four species can 
be stored for one year with no loss 
of viability. No apparent changes 
in viability developed up to 180 
days; hence results from interim 
periods are not tabulated. 

With a few exceptions, unstrat
ified seed of all species kept · well 
at all moisture contents and\ both 
temperatures. Viability declined 8 
percentage points or more in only 
two treatments - loblolly treated 
with Arasan 42-S and stored with 
high moisture at 34 °F, and long
leaf treated with Arasan 75 and 
held at a low moisture content and 
34°F. 

'Chemil"nl annlysee were conducted bv 
the Feed and Fertilizer J.nboratory o·f 
the Loui11iana Agric. Expt. Sta., Baton 
Rouge. 



Table 1.---Germlnatlon of Southem Pine Seed After 12 Mo_nth1' Storage 

Moi8t.nre Strati- Loblolly Shortleaf Slash . Longleaf 
Stora1e flcation content 

Strati- during 
· Repellent fication storage 

None Unstrat. Low_ 

Strat, Low 

High 

Low 

Arasan 75 Unatrat, Low 
+ endrin 

High . 

Strat. Low 

High 

Low 

Arllaan 42-S Unatrat. Lo_w 
+ endrin 

High 

Strat, Low 

High 

Low 

tempera- after After 
ture storage Initial 1 year Initial 
OF 
25 No 84 80 64 
34 No 86 85 66 
25 No 89 83 84 
34 No 86 89 85 
25 , No 87 84 85 
34 
25 
34 

25 
. 34 
25 
34 
25 
34 
25 
34 
25 
34 

25 
34 
25 
34 
25 
34 
25 
34 
25 
34 

No 91 76 90 
Yes 88 89 94 
Yes 93 89 91 

Avg. 88 84 82 

No 73 79 61 
No 76 75 61 
No 78 77 61 
No 85 86 67 
No 85 89 79 
No 85 82 77 
No 85 74 82 
No 82 80 83 

. Yes 92 75 86 
Yes 83 86 88 

Avg. 82 80 74 

No 77 77 62 
No 85 79 48 
No 77 74 55 
No 83 73 60 
No 85 85 76 
No 87 85 81 
No 87 81 82 
No 89 75 83 
Yes 86 83 83 
Yes 90 87 80 

Avg. 85 80 71 

usually considered to be a result 
of testing in small, confined ger
mination dishes where chemicals 
quickly accumulate. Under field 
conditions, differences are negli
gible (1). 

After After After 
1 year Initial lyear Initial 1 year 

Percent 
60 87 89 78 77 
68 91 87 72 78 
89 91 90 
76 · 87 87 
83 82 87 
77 89 79 
89 92 92 
84 90 87 . 

78 89 87 75 78 

71 88 86 43 58 
61 82 83 70 56 
71 84 84 50 63 
65 82 86 64 60 
78 78 81 
77 81 83 
71 83 75 
74 81 79 
82 77 63 
77 79 79 

73 82 80 57 59 

56 81 87 68 70 
55 73 77 69 74 
61 77 83 75 74 
54 82 83 71 79 
79 87 87 
78 86 90 
77 82 82 
65 87 78 
79 78 77 
76 · 82 79 

68 82 82 71 74 

leaf seed exhibited the greatest de
gree of dormancy, and stratifica-

. tion greatly hastened germination. 

Stratified seed stored at low mois
ture and subfreezing temperature 
had no substantial loss in viability. 
Decreases- of 8 percentage points 
or more occurred in one-third of 
the treatments with stratified seed, 
but all involved high moisture con
tent, the higher storage tempera
ture, or both factors. Storage at 
34 °F of stratified seed with a high 
moisture content consistently de
creased germination of all species. 

None of the treatments resulted 
in unsatisfactory germination after 
a year of storage. The greatest • 
drop was 18 percentage ·points-

When seed of these species was 
stratified and dried, it entered 
storage more dormant than undried 
seed, and there was a further in-
crease to dormancy after storage 
for a yeur. 

When stratified seed was stored 
at high levels, however, there was 
little change in degree of dormancy 
during storage. Loblolly and short
leaf seed that was stratified, dried, 
and rest.ratified after storage was 
slightly more dormant than freshly 

Restratification after storage was 
not detrimental to untreated seed 
or that coated with liquid Arasan 
42-S. Half of the lots coated with 
Arasan 75 and restratified, how
ever, dropped 11 to 17 percentage 
points in germinability. 

In general, the repellent coatings 
11ad no influence on storage ability. 
Restratified lots excepted, major 
decreases in viability oc~urred in 
four treatments with uncoated seed 
and four with each of the repellent 
r.oatings. The repellents lessened 
initial germination, especially with 
longleaf. This effect has beeµ noted 

eatedl in a.st work and it is 

. in stratified shortleaf coated with 
Arasan 42-S and stored with high 
moisture at 34°F-but this lot still 
had 65 percent viability. The aver
age decrease for all species and 
treatments was less· than 2 percent
age points. 

Dormancy.-S tor age affected 
dormancy ( Table 2) more than 
viability. The criterion for assay
ing dormancy was the proportion 
of total germination that occurred 
within the first 11 days. For exam
ple, if total germination was 80 
percent, and 40 seeds out of 100 
germinated within the first 11 days 
of testing, the figure in Table 2 
would be 50 percent. 

U~stratified loblolly and short-. 

· stratified seed - possibly because 
stratification was for 60 days be
fore the initial test and for only 
30 days before the test after stor
age. 

Uncoated, unstratified loblolly 
seed stored at 34 °F was more dor
mant after storage than similar 
seed stored at 25°F. The same was 
true for unstratified loblolly seed 
that was treated with Arasan 42-S, 
although the differences were less 

' pronounced. 



Table 2.-Proportion of Total Germination Occurring Within 11 Days After Start of Test 

Moisture Strati- Loblolly Shortleaf Blash Longleaf 
fication content Storage 

Rt.mt.i- llnrin,r t.empora• nft;or A.ft.er 
llt•pol1011 t. flc11tlo11 Hl,orngo tnro Ml.o!'lliO 11111.111.l .I y,mr Iull,IILI 

OF 
Nono Unstrat. Low 25 

34 
Strat. Low 25 

34 
High 25 

ll4 
Low 25 

34 

Arasan 75 Uustrat. Low 25 
+ endrin 34 

High 25 
34 

Btrat. Low 25 
34 

High 25 
34 

Low 25 
34 

Arasan 42-B Unstrat. Low 25 
+ endrin 34 

High 25 
34 

Strat. Low 25 
34 

High 25 
34 

Low 25 
34 

The slash seed used in this study 
was relatively nondormant, and t10 

benefits from stratification were ap
parent after 11 days of testing. 

Initial germination was consist
ently sluwer for repellent-treated 
seed than for untreated lots, with 
the exception of longleaf treated 
with Arasan 42-S. For loblolly 
and slash, Arasan 75 slowed germi
nation more than Arasan 42-S. 

Stability of endrin.-The chemi
cal analyses showed no deteriora
tion of the endrin after one year 
of storage. The percentage of en
drin contained in samples ana
lyzed before storage averaged 2.6 
and 2.5 percent for seed with and 
without the aluminum coating, re
spectively; percentages of endrin 
after storage were 2.5 and 2.9. The 
differences before and after stor
age, with and without the alumi
num overcoating, were nonsignifi
cant. 

Conclusions and Recommendations 

Since the only treatments that 
consistently reduced germination 
were storage with a high moisture 
content at 34 °F,' the seed user has 
some latitude in the storage condi
tions he may select for treated 
seed. Basically, be has two choices: 

No 51 56 36 
No 46 20 50 
No 75 54 76 
No 78 51 75 
No 93 93 94 
No 95 90 95 
Yes 97 85 88 
Yes 98 79 93 

No 12 15 22 
No 14 12 21 
No 25 14 24 
No 12 11 22 
No 69 68 65 
No 52 74 69 
No 92 90 78 
No 89 99 77 
Yes 90 83 91 
Yes 91 79 90 

No 23 36 24 
No 23 11 29 
No 39 31 26 
No 39 10 33 
No 75 74 62 
No 70 56 56 
No 92 92 78 
No 96 88 62 
Yes 98 84 95 
Yes 98 85 84 

he may dry the see1l before storage, 
or he may leave it at a high mois
ture content but store at 25°F. 
This study and previous experi
ences are the basis for the follow
ing recommendations for storing 
seed 1 year: 

1. Repellent-coated, stratified 
loblolly and shortleaf seed may be 
stored at 25°F without drying. Re
stratification is unnecessary. Dry
ing would provide the safest stor
age but would necessitate restratifi
cation, which is risky with large 
quantities of repellent-coated seed. 

2. Stratified but uncoated lob
lolly and shortleaf seed should be 
dried to 10 percent moisture and 
stored at 25 °F. It should be re
stratified after storage. 

3. Stratified slash pine seed, 
whether coated or uncoated, should 
be dried to 10 percent moisture 
and stored at 25°F. Restratifica
tion is unnecessary. 

4. Repellent-coated longleaf seed 
should be dried to 10 percent mois
ture and stored at 25°F. Although 
longleaf seed is never . stratified, 
moisture is absorbed during the 
treating process. 

Weaker seed may store less well 
than the lots used in this study, 
but it is believed all lot:8 may be 
stored up to 90 days at 25°F with-

After After After 
1 your InlthLI 1 yc1Lr t11ltl11l 1 ye11r 

Percent --
16 83 - 86 72 70 
12 ' 90 90 72 63 
37 91 93 
32 88 89 
91 86 80 
99 89 86 
74 96 86 
72 91 93 
' 10 46 45 18 25 

13 36 48 15 23 
14 . 30 47 39 30 
18 44 50 36 26 
27 43 48 
34 49 61 
72 36 51 
89 32 71 
67 42 48 
73 42 62 

12 42 56 72 49 
14 32 35 77 50 
11 40 50 74 56 
10 53 48 75 59 
34 73 80 
35 73 82 
73 58 68 
93 73 75 
58 69 58 
71 65 60 

out drying or restratification. Cau
tion should be exercised in storing 
seed with a high moisture content 
at extremely, low temperatures. Al
though the subject requires more 
research, it is probable that seed 
with a moisture content greater 
than 25 percent is more likely to be 
damaged at 0°F than at 25°F. 

Since chemical analyses showed 
there was no deterioration of en
drin during storage, landowners 
can sow stored, repellent-coated 
seed with confidence of protection 
against rodents. Arasan is known 
to be stable also. 
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