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Preservation o f

HEMP and KENAF SEED

By E. H. TooLg, principal physiologist, Viveayw K, TooLg, plant physiologist, and
E. G. Nersox, agronomist, Crops Research Disision, dgriciliural Reseuarch
Service

In several tests since 1948, the behavior of hemp seed (C'annabis
sativa) and kenaf seed (Zlibiscus cannabinus) in storage was studied
and a method for longtime preservation of the seed was sought. In
an emergency, seed may be needed for the procduction of these crops
in the United States; ab the present time no hemp or kenaf is grown
commercially in this country.

Work with other crop seeds has shown that seed-moisture content
and temperature determine longeviby. Seed-moisture conlent is con-
trolled by the relative humidity of the surrounding air. The seed-
moisture content at a given relacive humidity varies with the kind of
seed. Also, at a given moisture content and temperatuve the longevity
varies somewhat Zor different kinds of seed. In addition, the original
viability of the seed, as determined by its previous history, atfects
longevity.

Koehler? in seed-treatment studies found rapid loss of viability of
hemp seed when the seed moisture and the femperature were high.
Crocioni ? showed that hemp seed held at a few degrees above [reezing
with not more thun 8.6-percent moisture did not decrease in viability
in 8% years. Sengbusch* found that hemp seed stored at 20° (.
lost viability after 3 years, but seed stored at —20° retained viability
for 5 years; the moisture content of the seed was not mentioned.
Ilondo et al® reported that hemp seed retained full viability for 14
years when stored with caleium ehlovide.

No veferences have been found in the literatwre to the specific
behavior of kenaf seed to conditions of storage.

'Retired Jaonoary 1909,

*KOBHEER, DBENJAMIN, IIEMP SEER TREATMENTS IN GHLATION TO DIFFEHENT
DOSAGRS AND COXNDITIONS OF STorRaGE, Dhytopathology 36: U37-442, it 1040

? CROCIONT, ANGIOLD., DURATA DEL POTEHE CERMINATIVO BEL SEME BI CANADA.
[DUGRATION OF VIARILITY OF IIEMP SEED IN RELATION 70 STORAGE CONBITIONS.]
Tologua Univ. Cent i Studi per le Ricerche Salla Laverazione Joliiv. od eon.
Dedln Canapa Quaderni B, 30 pp. 1550,

'QEVGRUSCH, R. vON, DIE ERITALTUNG HER KEIMFAJLICKEIT YON SAMEN DEF
TIEFEN TEMPORATUREN. [PRESERVING THFE GERMINATION OF SEEDS HY LOW TEMPEIRA-
rures. ] Ziichter 25: 168169, 1955,

*Koxpo, M., Kasarmara, Y. and AR, 5. 16ERMINATION GF HEMI SEEDS
STOREDR TOK 1% YEARS AND THEIR Growr#.] Nogaku Reakyh, Rpt. Ohara Inst.
Agr. Reg,, 3%: 37-89, illus, 1950, [Ir Japanese.]
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PHRESERVATION OF FHEMP AND KENAF SERD 3

This study was undertaken to delermine (he effects of relative
hinaidity or various seed-moisture contents and temperalures on the
preservation of hemp and kenaf seed stored under controlled and
uneontrolled conditions,

MATERIALS AND METHODS

Hemp seed grown i Kentueky in 147 was received at Beltsville,
Mcoon December {8, HET (lot 1), fe was kept in o room at 16 €
it H0-pereent relative humidity unlil it was stoved on May 28, (945,
Apart of the seed was defed at 479 o w motsture of 5.7 percent.  The
undried seed contained N3-percent moisture, Borh dried seed amd
wndried seed were placed in eloth bugs zod fu sealed ghiss fares af
(1) 107 and St-pervent relative bnumidity, 2y - - 10° and uncontrolled
bigh bamidity, and i (3) an wnheated bullding at Belesvitie, Md.
Dried seed and undried seed in sealed ghiss jars were also stored at
24

Temp seed grown in Kentueky in 1950 was received al Beltsville
e January 19510 (lots 2 aud 7)), and heaws seed grown in Beltsvifle
in 1990 was received at the Inboratory in Mavelo 19510 (ot 1), Al
lobs wvere kept inoa voem ot 107 0 and 3t-peveent reltive huaidity
until stored. A pret of cach seed ot was reduced in moisture o G2
pereent by deying al 477, and o part was conditioned to .3-pereent
malsture by keeping the seed ab 219 and about TO-pereent relutive
humidity unfi} the seed reached equilibrinm.  After it wais condi-
tioned to the iwo moelstore contents, it was sealed in olass jurs to
maintain a wnifor woisture level. Op May i1, 1451, seed of ouch
moisture conteat Trom each of the three lots was stored at —10°, 0°,
HOC el 2],

T addition, seed Tront ench of the three lots that had been kept
1 L oand S0-pereent relative hamudily was sent on May 20,0 1851,
to the Western: Kentaeky Substation, Peincetin, Ky, For storagze in
an nnheated attie and to the Thy Land Experiment Station at Lind,
Wshe, for storage iy an unheated building,

Kenad seed grown in Coba in 1930 was reevived af DBelisville in
May 1930 (lor 1y and i Apedl 19310 (Jof 23, 1t was placed in o room
at B Cland 30 pereent velative bunidity wrid <tored. )\ pavi of
vach seed lot was econditioned to approximately s-pevecut and another
et to approxinately I2-percent winlsture. On May 1 1931, the
cotditiomed seed was sealed in wlass Jaes and stored o tlee saome fem-
porntores is the g seed.

The noneonditiened seed Trom the o lobs of kenal seed ihat fad
hee kept at 107 ' and 50 peecent pelative humidity was plaeed in
cluth 1;:1;_":\' il on ‘.\I:l‘\' 2 seut for stonge o the <nme 1:]:11’(*:—1 ax the
emp seed. Do addition. seed from these snme fwo Jots was ~ent (o
v, Cuaba, and Quito pud Pichilingue, Wepador, Lo order o
profect the seed from exeess moisture i shipment (o the Tropies,
cacl g of seed was enclosed Inan aluminum Teil-backed =ealed
cuvelupe and then pizeed inside a heavy canvas hag,
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Kenat sced grown in Cuba in 1952 was received ab Beltsville on
April 1, 1953 (lot 8). Part of it (lot 3¢) ~was placed in an unheated
frame building, and the remainder (lot 32) was kept at 10° C. and
50-percent relative humidity to condition the seed for storage. Lot Hu
had 9.2-percent moisture and ot 36 had 104-percent moisture when
sealed and stored on July 81, 1953, Seed from each lot was sealed in
glues jars and stored with seed from the 1950 erop at —18%, 02, 107,
and 21°.

T addition. seed from lot 3« was shipped to TTavana, Cuba, on Au-
gust 3, 1938, where part of it was stoved . o dehumidified room and
part of it in an office under conditions similar to those of 4 warehouse.
Seed from lots 3¢ and 3D was also sent to San Salvador, El Salvador,
where it was kept in an office. '

At intervals, nsually about 6 months, the stored seed was thoroughty
mixed and tested for moisture and germination. Seed moisture was
determined by heating the seed at 103° (V. for 24 hours.

Viability of the hemp and kenaf seed was determiined by germina-
fion tests. The seed was placed between folds of moist paper fow-
eling—the hemp seed at a deily alternation of 20° to 307 C. and the
kenat seed at a constant 30°. The kenatf seed wua surface dusted with
Ti-percent thiram befere testing in ordev to prevent the spread of
saprophytic fungi, which destroy the scedlings. Four replicates of
164 seeds each vwere tested.

A basie germination value was obfained for each seed ot from
the average sermination for all tests where the seed ¢learly showed
no evidence of decreased germination. A\ value for the least signibicant
difference (F.=.02) was determined from these germination vajues.
Sratements a2 fo when the seed showed a significant fnll in germination
are hased on the .31, and buasic germination Tor each =eed lot,

RESULTS
Hemp Seed, 1947 Crop

s would be expected, the moisture content of the seed stored in
sealerd jars did not change appreciably durlng storage. The average
of 12 molstire tests during storage of the seed dried to 3.7-pereent wois-
fnre hefore storage was 6 0 pereent, with a standard deviation of £0.33
prreent. The average o 5» moisture tests during sforage of the seed
conditioned o 23-pereent moisture hefore storage was 8.5 percent,
with a standerd deviation of =119 percent.

The moisture content of the seed stoced in cloth Dags quickly adjusted
to equilibrit with the sforage envivomment. Table 1 shows that at
each test period the moizsiure content of the dried seed was slightly
lower than that of the undried seed. This difference was least marked
for the seed stored in the unheated building.
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Lanuke L—Wolsiure confent of dried and wndried hemp seed (lof I,
1947 evap) stoved in cloth buys under various conditions when tested
ab entervals, Beltsvitle, Md.

Seed dried o 5.7-percent mois- | Unelricd sced conditioued Lo 8.3-
ture nnd stored at - pereent  muisture nnd  stoeed
al-—
Alonths
in slor } ] | : i
nge [ 10° Coand: —10° (L D100 Coaned ! — 1o !
a0-pereent ! and high | Unliented | 50-percent; sl tigh  Unbented
relative | humidity | building ¢ relative | midity - building
I teirmidity - i { humidity :
1 A '
e : i e | L
Pereentt - Pereent ’ Pereent i Pereent 0 Procent Poreent
Il . 7.1 [ 82 7.0 12,3 T
i7. . .3 LR N2 7.0 12. 3 87
240 . 8 L6 50 7.8 12,1 =2
3t 7.3 1.4 A 7.7 10 .4
0. 7.0 11.2 7.0 7.4, 157 N1
53 _ 7.3 TN 3 T 1.8 7.5
G : 6. 8 o S0 V.00 LY 87
Ta . : 6. b .7 T8 ol 1.0, .0
85.. b6l 0.3 608! 1. &
9. ! Tk | 10.5 75! 10, ¢
99 .. : B8 L. 5 T2 L&
Avernge 7.0 1.0 Sl 7.4 11.A S8

Table 2 shows no loss of germination in 9¢ months for the seed
stored af 10° or 10" whether drivd or undried or whether stoved
m cloth bags ov in sealed jars. The seed in cloth bags at —10° did
not fall in germination, even thourh the moisture of the seed increased
to above 11 perceni (tuble 1). The germination of the dried seed in
cloth bags originally stored at —107 wag appreciably lower the [irst
time the seed was tested afier it was moved fo —i18°, No further
change was evident in four subsequent fests. We have no explana-
tion for these aberrant results, espeeially since three other lots moved
at the same time showed no change.

When the seed was stored in sealed jars fo maintain the oviginal
moisture, seed dried to 5.7-percent moisture kept for a mueh Tonger
time Lhan the undried sced condifioned fo S.3-percent moisture,
whether held at 21° C. or in an unheated frame huilding.  Af 21° the
dried seed first showed «a significant decrease in germination at 75
months, bul the undried seed showed a significant loss in 24 months
and only «5 percent germinated afier 40 months, The seed sealed
in jars kept very much the same in the unheated Luilding ns at 21°.

The dried and undried seed siored in cloth bags in 1he unheated
butlding soon reached ubeut the same moisture conient (table 1)
and showed an identical response when tested for germination (table
2). They both showed a significant deerease in germination at 11
months and were soou worthless.
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TapLe 2—GFermination of dried and wndried hemp seed (Lot 1, 1947
erop) stored in cloth bags and sealed jars under various conditions
avhen tested at intervals, Beltsville, Md2

CLOTH BAGS

Sced dried to 5.7-percent moisture | Undried seed conditioned to 8.3-
and stored at-— percent meisture and stored at—
Months
in 10° C. |—10° C. Tu- 10° C. | —10° C. Un-
storage | and 50- land high heated | and 50 | and high heated
pereent |humidity] 21° C.| build- | percent humidits) 21° C,| build-
relative ing relative ing
humidity| humidity
Per- Per-
Percent | Percent | cent | Percent | Percent | Percent | cent | Percent
¢ S, G8 1 f 100 100 100 100
B 99 98 98 \______ a6
1. 98 | 97 98 |._.__. ! 88
17 a7 | 99 98 - 2071 | 48
. S 99 98 99 i___ 1 t 8
S W 99 | 99 99 | __.__ i +
al_ .. _ a6 39 97 e t 1
B3 a7 a9 s I 0
66 .. 08 99 99 0
- T 99 99 a6 . ____ 0
85 .. g7 | a7 Q4 Joo___. | S
% S 97 | 99 | 96 foo_--- e
99. . 97 g7 | 97 ... e
I i !
[ TR | 08 98 i 98 98 . 10 100 100 ; 100
b 08 98 ! 99 a5 94 3§ 99 93 | 98
SR 99 o8 | 100 07 99 ] 99 99 o8
17 98 99! 99 98 69 ob . 97 i 87
24 _____ a5 49 09 99 98 i 98 &7 - 80
3l 99 j 90 99 09 98 1 a9 72, 48
40______ a5 98 89 99 98 ! HER 43 ¢ 13
53 ‘ 08 298 . 97 98 98 209§ 5 0
66._ ... _ ! 99 99 1 96 98 | 94 g 0. 0
TBoamen ' 98 98 92 96 | 099 : 99 ! 0 0
83 ' a7 9% | B8 oL a9 114 I S F
93 __.__ ; a8 09 |‘ 171 87 1 98 99 jmmmm-- e
b1t T | 98 99, ™ {4} 98 | 99 . i ________
: i : i :

* Basic permination was 98 percent, based on all tests af 10 C. and all tests
except those of sced dried to §.T-percent moisture and stored nt —10° in cloth
biigs.  The least siguificant difference at I percent was 2.6 puercent.

* Beed moved to —18° 1 month prior to this test.

I emperature changed to 24° 7 monaths prior to this test.

* No more seed.
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Hemp Seed, 1950 Crop

Gontrolled Conditions of Storage~—The moisturs content when the
seed was tested for germination during storage in sealed jars checked
closely with the fwe moisture levels—6.2 and 9.5 percent—at which
the seed was conditioned before being stored.

Table 3 shows that the germination of lots 2 and 3, which werse
of high viability, was very similar. Both lots conditioned to 8.2-per-
cent moisture and stored at all four temperatures did not decrease in
viability during 66 months. Both lots conditioned to 9.5-percent
moisture and stored at —10° and 0° C. also did not decrease in via-
bility during this period. When stored at 10°, they showed a signifi-
cant loss after 36 and 42 months, respectively. When stored at 917,
they did not decrease in viability during 6 mounths but decreased very
rapidly after that.

TaBLe 3.—Glermination of hemp seed (1950 erop) stored in sealed jars
@b two moisture contents and four temperatures (° 0.} when tested
i intervals, Beltsville, M d.

1.OoT 2

Seed conditioned ta 6.2-percent | Seed conditioned to %.5-pereent

Months in moisture and stored at-— moisture and stored at—
slorage
1 t
—10° | e I 10° 21° | -10% ) 00 | ap° 21°

- ! |
Pereent FPcrcmt!Pcrcent Pereent | Percent | Percent | Percent | Percent
Do . 81 08 08 a8 ag8 b g 08 98
5. .t p8; o8 ug I B (P S X 07
Boeeeeeene. - 98 B8 97! 08 ng 1 08 ] ug 97
1B..o...., 8. gt ogri g8 98, 95, 04 64
18 .. Torey 99 48, 07 L7 on 07 )
Sd ... ... . Y6 s 97T 97 68 f g | 03 5
7 I 1 98 93 9! wsl 08 {9 0
... . u3 o7 © 08D o5 9sc a5l g3 0
d2 . B4, 07 93 - 4 95, os i on 0
48 . S 9% U8y 98 07 98 8., ui 0

e D N R IR R 861 ..

6O . . o 98 a6t ur 93 581 Of o A
BG___... 95 1 06! 98| 68 97 | 98 i A

I i 4 '

LOT 3
0____ .. j 99 e oy 1 ag a7 97 a7 97
5. 1 er 94 495 U8 07 a7 08 95
G- rg 97 95| oo 94 08 08 a7
13_. B 1 T U7 l o 95 07 i 70
1Se. . __.1 1uTi g8 08 1 ax 1R g7 a6 2%
2 Yoge [ 06 a9 ;68 0% 08 0| 5
3. . es|ooart er a7 07 48 95 0
3G, .. 09 . 07 o6 06 1 05 o) i
42 o34 ag iy ’ 9% 95 9l a0 0
48 or bousi s a7 0t oy 36 0
8oL, ' uv i u7 o6 208 83 A 850 ...
G- ug ! 07 ! op ! us 04 u7 A

GG : 47 | 5 % | 95 | 02 98 Gs - Lo
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TanLe 3. Continoed

RO 4

~ { Seed eonditioned Lo §.2-perecnt Seed conditioned to 9.5-pereent
Mouths in . wsisture wnd stored ar — moisture and stored at--
storage

[T I B | B T L T 9° e - ale

- Pereend "Pc’rr.‘euf Fereent - Pereent Pereend Pereeal Prreenl Perecnt

&7 §7 ¢ 8 ¥ R o B4y} =
S7 ll 87T 8% 84 NT 88 U1 84
8 80 BT R3 =4 87 1 Ra
8z | 80 oo 03 78 8T 0 83
&7 it 4] =T T RN i 4 a4
85 T ) 87 &7 k2 1 1
83 82 bl el IE! of 581 |
43 85 83 i) i 83 TQ V]
85 83 88 51 KT s T3 Il
4 88 . w3 53 ) &0 T O
83 84 B4 * M3 L 83 [Hig 0
B i 82 86 B KT ™ (0 . -
800 84 T3 Vo 50 S0 4200 L

Test CBesbe sermiuation o TS 0w §opereend

Poctint : Herecnd
ay ! A0
T4

[

! Seed moved Lo —18° 1ty months prioe to this test,
* Tempernture chanzed to 24 4 months priov to this wat
2 Based on all tests ab — 10° and 0° for both mwisture levels,

Lot 4 was of Jower viability when storel. A= is characteristic of
such seed, the germination values obtained at successive test periads
showed much greater variation than those for lots 2 and 3: conse-
quently, it was more diflicult to establish the time of loss ol germinag-
fion. Lot ¢ deterlorated at about the same rate a=lots 2 and 3.

Uncontrolled Conditions of Ntorage~TEhe moisture content of the
Lemp seed stored under unconirolled conditions at Prineeton, Ky.
and Land, Wash., showed about Lhe swme variations for each of the
threc lots. Therefore, in table 4 the average moisture content of these
lots is shown for each period. 1t was not very different at these fo-
calities, ajthough slightly higher ut Princeton.

The changes 10 germination during storage au these fwo pluces if-
fered grreatly, as shown in table 5. At Drinceton ail three lots showed
o significant decrease in germination after storage Tor 15 nionths and
the decrense was rapid thereatter. (m the other hand, at Lind none
of the lots showed a consistent Iy significant decrease in germination in
23 months. As under controlled conditions of storage, Tot b was er-
ratic in germination.
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‘LanLe &.—0 oisture content of hemp seed * stored i un unheated budld-
ing at Princeton, Ny., and at Lind, WWash., when tested at intervals

Months in stornge

23 e, wr
| Princelon, Ky,

Limdd, Wash.

1 Pereend

b Bl B 1 * 28 SRy * 2l
= L b = D e =] 0D 2

UAvernee values for lots 2, 3, and 4,
U arrival ot place of storage.

1950 erop.

Pereent

SR NITIEE I SIS

Tasie S.—~Cermination of hemp sced (1950 crap) stored in an un-
heated nalding nt Princeton, Ky.. and «f Lind, TWash.. when tested

af intervels

MMonths in storage

(L
G__
2.
i8 .
2
30
3G_ .
42
48
Bt
6l
0o .
3

Lavr 2

Princeion, Ky,

Percont
as .
Oy
[
84

Perecut

Lingd, Woash.

56

N
B

ELH)

08
45
uT
46

96

41
i
]
a8
45
G
243

09
48
a8
07

a8
5
46
G4
96
3

G1
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Tasik 5.—Continved

LOT 4
Months in storage Princeton, Ky. Lind, Wash.

: Percent Pereent
O e 92 80
L T U 85 89
Y e 73 81
L U a7 T3
24 el ceaa a5 7
B e e mm oo 28 88
B0, e 16 81
B e e 2 80
A8 e meem 0 72
7 S S 79
B0 e e e e 65
60 i immmmeemnee b 73
e o et mmmmmmmmmm e mm e e e e T4

Lot Busic germination * | .81, at 1 percent?®

Percent Percent
e i immmmammmcmmaao———a 37 5 0
- J I 36 7.6
4 e 34 14. 3

1 On arrival at place of storage.
? Based on all tests at --10° and ¢° £, for hoth moisture levels,

Kenaf Seed, 1950 Crop

Controlled Conditions of Storage—The moisture content of the two
lots of kenaf seed stored in sealed jars at four temperatures showed
the nsual variation from test to test. The average moisture content
of each lot was as follows:

Seed condi- Seed conedi-
tioned to S-per- lioned lo 1.2-per-
Lot cent moisfure cent mofsiure
Perceat Pereend
1 e mmman 83 201
B e e e ————— 7.5 12, 4

The germination of the two lots of kenaf seed stored in sealed jars
ab two moisture contents and four temperatures is shown in table 6.

Lot 1 carried much saprophytic fungi. Although the seeds were
treated with T3-pevcent thiram before testing, the fungi sometimes
caused erratic germination of this low-quality lot. One must depend
on a succession of low germination values to indicnie definite ltoss of
viability. Both lots when conditioned to 8-percent moisture and stored
at —10°, 0°, and 10° C. and when conditioned to 12-percent moisture
and stored at —16° and 0° showed no definite fall in germination dur-
ing 66 months. Lot 1 with 8-peccent moisture stored at 21° began to
lose viability at 48 months and lot 2 was deteriprating at 66 months.
Lot 1 with 12-percent moistare stored at 10° first showed decreased
germination at 48 months and lot 2 at 54 months. Lot 1 with 12-per-
cent moisture stored at 21° definitely had deteriorated when tested at
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TaBLE 6.—Germination of kenaf seed (1950 crop) stoved in scaled jars
at two moisture contents and four temperatures (° 0.) when tesied
at ntervals, Beltsville, Md.

LOT 1
Seed conditioned Lo 8-percent Seed conditioned to 12-percent
Alonths in moisture and stored at— moisture aod stored at—
storage :
—10°) 0° | 10° | 2° | —1w0°] o | 100 ! v
i
Percent) Percent | Percent } Percent | Percent | Percend | Percent | Percend
66 56 G5 GH 73 73 3 73
72 64 T 65 72 78 72 73
78 74 83 77 73 78 6 40
TH ) 5 76 74 h 66 55
169 G6 G5 67 171 69 5% 46
T2 75 73 70 71 07 72 24
31 . i 71 I 62 7z 67 55 11
i { | 76 5 6 67 72 72 ti4 2
420 . i 69 79 58 76 71 58 2
48 ... 70! G0 72 55 72 68 44 0
1 I G3 | 54 G5 232 40 49 30 0
GO . 75 1 7H 85 42 76 61 42 oo ..
G8 o i | 7l 88 26 70 70 33 oL
LOT 2
B i |
[V 951 95 85 95 g1y 91! o 91
I S 91 &5 &6 82 G0 | 80 86 91
L T, a2 G 89 a6 G0 93 g1 + 84
LI S 85 9 g1 3 88 g2 . 92 ¢ 92
18- 1781 86 894 85! 180 86 85 84
Y 88: 89 g0 : 82 89 90 8. ~06l
31 .. G i G2 92 87 ¢! 80 gyt a9 - 34
b1 S S 86 89 88 89 | a0 88 i 87 18
42 ... 86 83 87 a0 88 88 83 ]
48 ... 79 86 S 86 81 86 ! 0
2 83 $9 871 28 88 58 76 | 0
o1 I 87 8§: 88| 83 86 t)n T S S
4] T 56 87 88 ]| 75 | 86 { 0 S,
! i
Lot | Basic germination ¥ [ TR at 1 percent®
I Peicent Fercent
1o, _ . I d.
i 4 6,2
{

80 |
'

! Beed moved Lo —18° 14 months prior to this test.

 Temperalure chanred (o 24°

4 monihs prior {o Usis fest.

3 Basged on all tests Tor first 36 months of storagoe, excepl 1osts of seed condilioned
Lo 12-perecul moisture and slored at 21°.
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18 months, whereas lot 2 showed a significant less in 24 months.
Thereafter botli lots rapidiy became worthless.

Ntorege in Different Localities—DPrinceton, Ky., Iind, Wash,,
ITavana, Cuba, and Quito and Pichilingue, Eenador, have a wide
range of temperature and humidity. Table T shows the average mois-
ture confent of two lots of kennf seed (1950 crop) stored at each
Jocality.

Tavus T—Yoisture content of henaf seed (1940 crop)t stored at
varivusy places
Lot : Princeton, i Liuei, Wash, Tlavans, (uito, Pichilinguy.,
I Ky, i uban Bevador | Ecuador
Pereent Prreent ' T :rcrm’ © Poreent Pereend
1. ’ 3 N A 10, 5 134
2, 94 831 T : 0.6 13, 3

i

! \\uwc \nhu- fUl mim\ |1~. m’ ~mr rgi,

The seed at Pichilingue remuined viable Tor suct a short time that
the value given represents a single moisture test. The moisture ve-
covded for the seed at ITavana is lower {hian would be expected for
that ¢limate, and 1t 35 Iow for the vapid loss of viability.

The germination of the kenaf seed was very different at these five
locations, as shown in table 8. The seed kept best ab Tind, where it
remained dry and the temperature was not excessively hllfll It Jost
viability most rapidly at Pichilingue on the coast, where it absorbed
much moisture and the tempeldtule was very ]ugh. The germination
at. each place varied inversely with the prevailing temperature and
lhuwmnidity.

Kenaf Seed, 1952 Crop

.

C'onirolled Conditions of Storage—The moisture content of lots 3¢
and 3D of kenef seed stored in sealed jars at four temperatures did not
chunge appreciably during storage from the original vulues of 0.2
percent forlot S« and 10.4 percent forlot 30.

Table 9 shows thub lot 3n did not decrease in germination at any
of the temperatures during 36 months. Tot & 3 with a somewhat
higher moisturs content Jost viability after stovage at 217 (' for 30
manths.
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Tavie 8—CGermination of kenaf seed (1950 crop) stoved at five loca-
tions when tested at intervals

LT

Monthsin
storage

Princeton,

Iy,

Lind, Wash,

Havana,
Cuba

Quite,
Evuador

Pichilingue,
Ecuador

Percent
70
5]
65
49

Pereend

Percent
82
it
06
349

T
78
65
65
a0
38
37
23
14
12

Pereent
g0

i
7

Percend

Basie germination *§ LA, at 1 percent !

Prereeal

Pereent

! Before shipment.
? On arrival ot place of storage,
3 Seed deslroved Teh. 9, 1954,
! Based on all tests for first 36 months of sforage at —10°, 0°, 10°, and 21°
C., except {ests of secd conditioned to 12-percent moisture and stored st 21°.
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TasLE 9.—Germination of kenaf seed (1958 erop) stoved in sealed jars
%afdfour temperatures (° C.) when tested at intervals, Beltsville,
AMd.

LOT 32
Afonths in storage —18° a° 10° a1°
Percent Percent Pereent Percent
4 S PR o1 a1 al 1
SR 95 92 92 93
18 e 03 92 8% 03
10 e 84 89 93 a0
2 e ——————— a2 a3 a2 192
30 e eimmm 92 94 a1 90
b S 02 91 91 59
LoT 3b

D e mmmmm——mmmmmaa 88 88 8% 88
T e e &7 B 88 86
1 1 T 86 87 86 81
10 i 84 85 83 B2
2 e 90 87 83 180
B0 o immmmm e mmmmen a7 85 83 77
B0 e e —————— 84 BT 87 75

Lot Basic sermination * | L.8.D, at 1 perecent?®

Percent Percent

B e e mm—— e m 02 B. 36
A o e ————— 81 4. 80

! Temperature changed to 24° 1 week before this test.
* Based on all tests at —18°, 09, and 10°.

Storage in the I'ropics—The moisture content of Jot 3u of kenaf
seed shipped on August 8, 1953, to Iavana, Cuba, part of which was
stored in a dehumidified Toom, averagad 9.3 percent. The moisture
content of the other part of this lot that was stored in an office, under
conditions similar to those of a warehouse, averaged 11.4 percent.
Both lots of seed sent to San Salvador, Il Savader, had an average
moisture content of about 11.0 percent during storage.

As shown in table 10, the germination of the seed stored in the office
in ITavana decreased to 48 pereent in 6 months, hut that stored in a
dehumidified rvom did not show a significant decreased germination
until 17 months. At San Salvador lot 30 deteriorated slightly more
rapidly than lot 3a.
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TasLe 10.—Germination of henaf sead (1952 crop) stored at Havana,
Cuba, and San Salvador, Bl Salvador, when tested ot intervals

|

Lot 3e seed stored ot Seed stored at Ban Salvader
Havuna in— in oilice
Mouths in
storage

Dehumidified Office Lot 3a Lot 3b
room

Percent Fercent Percent

Basic germination 4 | L.8.D. at 1 percent

Percent FPercent
8 36
+. 86

! Before shipient.

2 On arrival at place of-storage.

3 All seed decayed.

* Based on all tests at —18°, 0°, and 10° C.

SUMMARY AND CONCLUSION

This study was undevtaken to determine the effects of relative
humidity or various seed-moisture contents and temperatures on the
preservation of hemnp seed (Cannabis sutive) and kenaf seed (Hibis-
cus cannabinus) stored under controlled and uncontrolled conditions,

Four lots of hemp seed and three Iots of kenaf seed were stored
at several temperatures in cloth bags at u given relative humidity
or in sealed glass jars with an adjusted seed-moisture content, Seed
was also stored under uncontrolled conditions at loealities with vavi-
ous climates. The tests were conducted for 514 to 8 years,

Viability of oue lot of hemp seed conditioned to & moisture con-
tent of 5.7 and 8.3 percent was maintained for more than 8 years
at 10° and —10° C. Hemp seed with a moisture content of 5.7
percent did not decreare in’ germination in 6 years when stored in
sealed jars at 21°. Two other lots with 9.5-percent moisture main-
tained full viability for 514 years at —10° and 0°. Seed of both
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high and low viability when stored secmed to deteriorate under
unfavorable storage couditions at about the same rate.

I—IemE seecl stoved under uncontrolled conditions maintained ovigi-
nal viability for 6 years at Lind, Wash., where its moisbure did not
exceed 7.5 percent. However, at Princeton, Ky, and at Beltsville,
Ma., hemp seed lost viability rapidly.

Tenaf seed conditioned to a motsture content of 8 percent nuun-
tained viability fov 514 years when stored at —10°, 0°, and 10° C.
Af 12 percent, full viability was maintained for 514 yems at —10°
and 0°, but the seed showed a significant Joss in viability n 4 to 415
yenrs when stored at 10°.

The germination of kenaf seed stored ab Princeton and at Lind
was much like that of the hemp seed stored at these places. Iienaf
seed sent to Havana, Cuba, and to Pichilingue, Ecuador, deteriorated
vapidly in the humid tropical clunate, but at Quite, Ecuador, at a
high elevation, the seed kept for1 year.

One lot of kenat seed stored under natural atmospheric conditions
in Cuba deteriorated marked)y in one-half year, buf seed of the sne
lob kept in o dehumidified room in Guba maintained full viability
for 174 years. Seed of the same lot kept under natural conditions
in Bl Salvador deteriorated appreciably in 1 year.

Hemp and kenaf seed, as with other crop seeds, will remain viable
for o Jong time if the seed 1s kept dry and is stored at a low
temperature, but viability decreases vapidly under natural conditions
ingome areas where the eropsare grown.
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