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EFFECTS COF LAS ON GERMINATION OF

SEEDS AND S8EEDLINGS (DICOTE AND MONOCUOT)

Bean seeds (Stringless Green Pod Landreth's Dush) soaked for 18 hours
inl.0%, 0.5% and 0,287 solution of Linear Alkylaie Sulfonate (LAS) failed w0
germinate. The bean seed germination increased s the concentrutions were
lower aand the soaking periods reduced.

Morning glory seeds (wild moraing glory) souked for 18, 12 end 8 hours
in 1.0%, 0.5% and 0.25% solution of LAS and moistened with same fluid, or
tap water showed less thsn 50% germination. The seeds that germinated and
moistened with tap watler recovered from the injurious effecis while tbe seeds
moistened in solution sosked in showed growth inhibition on the 4ih day.

The corn seeds soaked for 18, 12 and 6 hours in 1,0%, 0.5% and 0.25%
solutions of LAC showed an exiremely high rate of germination which indicated
no injurious effecis.

All seeds soaked in tap waier as control, showed germination. The

greatest and quickest germination took plece in those soaked for 12 hours,
INTRODUCTION

Dooley, (1968); the comparative effects of Alkylste Benzene Sulfonate (A BS)
and LAS on the mosquito minnow was reported which revesled the toxicity of
detergents on this {ish. This report reveals the exposed time and concentration

that killed fish. The survival time increased as the fish were exposed to lower


https://oompa.ra
https://Alkyla.te

glory were used since the black seeds failed to germinate.

The LAS (Linear Alkylate Sulfonate) used in this study was furnished by
Dr. Dooley of Prairie View A. and M. College. For composition see table
1 page 15.

Seeds were soaked in the following concentrations of LAS: (1) 1.0%,

(2) 0.5%, (3) 0.25%. Tap water was used to make all concentrations of LAS
solution. Fourty seeds for each experimental groups were placed in a 250 ml.
beaker and soaked for three different periods so that the period for all end at
the same time. Twenty seeds were soaked in tap water as the control for
periods corresponding to those of LAS,

The following three different periods of soaking were used for each type
of seed: (1) 18 hours, (2) 12 hours, (3) 6 hours for each concentration
including water as the control. After the soaking periods, the seeds were
separated into groups of (20) and placed in sterlized petri dishes which were
lined with sterlized filter paper and grouped according to the type of seed,
period of exposure and concentration of LAS,

For each group there were two petri dishes of 20 seeds in each, one was
kept moistened with tap water and its corresponding experimental group was
kept moistened with the concentration of solution in which they were soaked.

They were observed daily noting rate and degree of germination, the
length of root and shoot. Other traits of the germinating seeds were recorded

guch as abnormal growth, moid infections and physical appearance.

Microscopic sectioned preparations of the roots were made of each groups.



The tissue was fixed in Navashin's Fluid and stained with Elrich's hematoxylin
and counter stained with eosin. The sections were cut from 7-10 mu.

Photographs of the seeds and seedlings were taken at the end of 4 days.
OBSERVATION AND RESULTS

Morning glory: (dicot with endosperm)

The 18 hours soaked seeds in the control group showed 25% germination on
the 1st day and at the end of 8 days 30%. The 12 hours soaked seeds in the
control group showed 35% germination on the lst day and at the end of 8 days 50%.
The 6 hours soaked seeds in the control group showed 20% germination on the
2nd day and at the end of 8 days 35%. The growth and development of the seeds
in each control petri dish were ideal, however the amount of germination was
low. Germination of the seeds occured in each petri dish twelve hours after
being tr- :sferred from the container in which they were soaked with tap water.

The 1. 0% soaked seeds moistened with tap water for the 18 hours soaking
period showed 5% germination on the 2nd day and at the end of 8 days 5%

(table 2 poge 16). The roots and shoots developed normal but growth rate
decreased.

Seeds soaked for 18 hours in 1. 0% concentration and moistened in it, showed
35% germination on the 2nd day and at the end of 8 days 45% (table 2 page 16).
The roots and shoots failed to develop, radicles took on a brown color (table 4
and 5 page 17, 18). Germination and growth of seeds and seedlings terminated

on the 4th day for the 1.0% experimental group for 18 hours soaked and moistened



in it,

Seeds soaked for 18 hours in 0.5% concentration and moistened with tap
water showed 20% germination on the 1st day and at the end of 8 days 30%

(table 2 page 16). The roots and shoots developed normal but shorter than the
control. Germination of seeds occured twelve hours after the seeds were
transferred from the soaked solution of LAS to the petri dish.

Seeds soaked for 18 hours in 0.5% concentration and moistened in it, showed
35% germination on the lst day and at the end of 8 days 45%. The roots and
shoots failed to develop and the radicles took on a brown color (table 4 and &
page 17, 18). Germination of seeds occured twelve hours after being placed in
the petri dish.

Seeds soaked for 18 hours in 0.25% concentration and moistened with tap
water showed 10% germination on the lst day and at the end of 8 days 15% (table 2
page 16). The roots and shoots developed normal and similar in appearance to
the control groups (table 4 and 5 page 17, 18).

Seeds soaked for 18 hours in 0.25% concentration and moistened in it,
showed 10% germination on the lst day and at the end of 8 days 25%. The roots
and shoots failed to develop but radicles appeared normal for the first 2 days.
Germination of seeds occured 12 hours after being placed in the petri dish.

Seeds soaked for 12 hours in 1. 0% concentration and moistened with tap
water, showed 20% germination on the 2nd day and at the end of 8 days 25% (table

2 page 16). The roots and shoots developed normal but failed to equal the control

in all aspects.



Seeds soaked for 12 hours in 1. 0% concentration and moistened in it, showed
15% germination on the 2nd day and 2t the end of & days £5%. The roots and
shoots failed to develop and the radicles took on a brown color (table 4 and 5
page 17, 18).

Seeds soaked for 12 hours in 0.5% concentration and moistened in it, showed
5% germination on the lst day and at the end of 8 days 25%. The roots and shoots
developed but growth remained less then 1 cm in the 12 hours soaked group
moisiened in 0.5% solution (table 4 and 5 page 17, 18).

Seeds soaked in 0.5% concentration for 12 hours and moistened with tap
water showed 20% germination during the first 12 hours and at the end of 8 days
25%. The roots and shoois developed but were stunted compared to the 12 hour
soaked control group.

Seeds soaked in 0.25% concentration for 12 hours and moistened ia it,
showed 5% germination and at the end of 8 days 5%. Germination of seeds
occured 12 hours #fler being placed in the peiri dish, The roots and shoots
developed but appeared stunted as compared to the 12 hours control.

Seeds soaked for 12 hours in 0.259(; conceniration and moistened with tap
water showed 15% germination on the lst day and at the ead of 8 days 20%. The
roots and shoots grew similar to the 12 hour control which indicate continued
growth without any serious effects from the 0.25% concentration after being kept
moist with tap water.

Seeds soaked for 6 hours in 1. 0% concentration and moistened in it, showed

10% germination on the 2nd day and 20% germination at the end of 8 days. The



shoots failed to develop, the radicles remained the same length for seven days
and took on a brown color.

Seeds soaked for 6 hours in 1. 0% concentration and moistened with tap
water, showed 25% germination on the 2nd day. and 50% 4t the end of 8 days.
The shoots and roots developed with being seriously effected, nevertheless
the roots were shorter than the control group for 6 hours soaked (table 4 and 5
page 17, 18).

Seeds soaked in 0.5% concentration for 6 hours and moistened in it, showed
15% germination on the 2nd day and at the end of 8 days 20% (table 2 page 16).
The shoots and roots failed to gain any appreciable growth that would sustain
the life of the plant (table 4 and 5 page 17, 18).

Seeds soaked in 0.5% concentration for 6 hours and moistened with tap
water showed 10% germination on the 2nd day and 15% at the end of 8 days. The
shoots and roots developed, reaching 2/3 of the height of the 6 hours soaked
control group (table 4 and 5 page 17, 18).

Seeds soaked in 0.25% concentration for 6 hours and moistened with tap
water, showed 5% germination on the lst day and at the end of 8 days 10%. The
roots and shoots developed, reaching 2/3 of the height of the 6 hours control
group (table 4 and 5 page 17, 18).

Seeds soaked in 0.25% concentration for 6 hours and moistened in it, showed
10% germination on the 8rd day and remained at that point through the following 5

days (table 2 page 16). The roots and shoots developed to a sustantial height and

length (table 4 and 5 page 17, 18).



Corn: (monocot)

The 18 hours soaked seeds in the control group showed 75% germination on
the 3rd day and at the end of 8 days 95%. The 12 hours soaked seeds in the
control group showed 50% germination on the 8rd day and at the end of 8 days
100%. The 6 hours soaked seeds in the control group, showed 95% germination
on the 3rd day and at the end of 8 days 95%. The growth and development of
the seeds in each control petri dish were ideal.

Seeds soaked for 18 hours in 1. 0% concentration and moistened in it,
showed 40% germination on the 8rd day and at the end of 8 days 85% (table 6
page 19). The roots and shoots developed normal without noticeable effects
other than mold growth and roots shorter than the control.

Seeds soaked for 18 hours in 1. 0% solution and moistened with tap water,
showed 5% germination on the 3rd day and 55% germination at the end of 8 days
(table 6 page 19). The shoots and roots developed normal but length and height
were shorter than the control group (table 8 and 9 page 20, 21).

Seeds soaked for 18 hours in 0.59% concentration and moistened in it,
showed 100% germination on the 8rd day without any injurious effects from
LAS, The roots and shoots grew normal but not as long as the control.

Seeds soaked for 18 hours in 0.5% concentration and moistened with water,
showed 20% germination on the 3rd day and at the end of 8 days 100%. The
roots and shoots developed normal compared to the control group (table 8 and

9 page 20, 21).

Seeds soaked for 18 hours in 0.25', concentration and moistened in it,



showed 60% germination on the 3rd day and at the end of 8 days 100%. The roots
and shoots developed normal,

Seeds soaked for 18 hours in 0.25% concentration and moistened with tap
water, showed 100% germination on the 3rd day without any apparent damage
resulting from the LLAS exposure. The roots and shoots developed normal but
shorter in length compared to the control group (table 8 and 9 page 20, 2l).

Seeds soaked for 12 hours in 1. 0% concentration and moistened in it,
showed 75% germination on the 3rd day and at the end of 8 days 95% (table 6
page 19). The roots and shoots developed without any abnormality than being
stunted compared to the control.

Seeds soaked for 12 hours in 1. 0% concentration and moistened with tap
water, showed 20% germination on the 3rd day and at the end of 8 days 959
(table 6 page 19). The roots and shoots developed but growth never equal the
control seedlings.

Seeds soaked for 12 hours in 0.5% concentration and moistened in it,
showed 35% germination on the 3rd day and 100% on the 4th day (table 6 page 19).
The shoots and roots grew longer than the previously indicated 1.0% soaked seeds.

Seeds soaked for 12 hours in 0.5% concentration and moistened with tap
water, showed 45% germination and at the end of 8 days 100% (table 6 page 19).
The roots and shoots developed to a normal height and length (table 8 and 9
page 20, 21).

Seeds soaked for 12 hours in 0.25% concentration and moistened in it, showed

80% germination on the 8rd day and at the end of 8 days 100% (table 6 page 19).
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The roots and shoots developed but were shorter than the control group (table 8
and 9 page 20, 21).

Seeds soaked for 6 hours in 1. 0% concentration and moistened in it, showed
20% germination (3rd day) and at the end of 8 days 85% (table 6 page 19). The
roots and shoots appeared normal but shorter than the control group for 6 hours.

Seeds soaked for 6 hours in 1. 0% concentration and moistened with tap water
showed 15% germination on the 3rd day and at the end of 8 days 95%. The roots
and shoots developed without any apparent effects from LAS,

Seeds soaked for 6 hours in 0.5% concentration and moistened in it, showed
65% germination on the 3rd day and 100% at the end of 8 days (table 6 page 19).

The shoots and roots developed without any apparent effects from 1.AS exposure.
A small amount of mold growth occured on the 5th day.

Seeds soaked for 6 hours in 0.5% concentration and moistened with tap water,
showed 40% germination on the 3rd day and 100% at the end of 8 days (table 6
page 19). The roots and shoots developed without any apparent effects from the
LAS,

Seeds soaked for 6 hours in 0.25% concentration and moistened in it, showed
65% germination on the 3rd day and 95% at the end of 8 days (table 6 page 19). The
roots and shoots developed without any apparent effects from the exposure of LAS. -

Seeds soaked for 6 hours in 0.25% concentration and moistened with tap water
on the :f.rd day showed 90% and also at the end of 8 days (table 6 page 19). The

roots and shoots developed without LAS causing any injurious effects (table 8 and

9 page 20, 2I).
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Bean: (dicot without endosperm)

Bean seeds soaked for 18 hours in tap water, as the control, showed 95%
germination at the end of 8 days, the 12 hour soaked seeds in the control group
showed 95% germination at the end of 8 days, the 6 hour soaked seeds in the
control group showed 95% germination at the end of 8 days. The roots and
shoots growth were ideal.

The bean seeds soaked in tap water (1) 18 hours, (2) 12 hours and (3) 6 hours
enlarged tremendously indicating a great degree of absorption occured.

Seeds soaked in (1) 1. 0%, (2) 0.5% and (3) 0.25% concentration for 18 hours,
and moistened with LAS and those moistened with tap water showed no germination
(table 10 page 22). At the end of the 4th day the 18 hours soaked experimental
seeds groups showed mold growth and an offensive odor.

Seeds soaked in 1. 0% concentration for 12 hours and moistened inrit, and the
group moistened in tap water showed no germination, and the petri dishes contained
mold growth.

Seeds soaked for 12 hours in 0.5% concentration and moistened in it, showed
20% germination at the end of 8 days. The roots and shoots failed to develop.

The radicles turned pale with mold growth present.

Seeds soaked in 0.5% concentration for 12 hours and moistened in tap water,
showed 20% germination on the 3rd day and remained unchanged at the end of 8 days
(table 10 page 22). The roots and shoots failed to develop due to apparent effects of

LAS exposure.

Seeds soaked for 12 hours in 0.25% concentration and moistened in it, seed



coat color faded. Germination on the 3rd day showed 10%, and at the end of 8 days
15%. The roots and shoots failed to develop and the petri dish contained mold growth,

Seeds soaked for 12 hours in 0.25% concentration and moistened with tup water
failed to show any germination which indicated that this exposure time as being
lethal. During the soaking period the seed coat began decolorizing.

Seeds soaked for 6 hours in 1. 0% conceatration and moistened in it, began
germinating on the Sth day showing 10% and at the end of 8 days 30% (table 10 page
22). The roots and shoots falled to develop to any appreciable degree to sustain life.
The petri dish possessed an (offensive) odor.

Seeds soaked for 6 hours in 1. 0% concentration and moistened with tap water
began germinating on the 4th day showing 25% and at the end of 8 days 60%. The
roots and shoots failed to gain any appreciable amount of growth that would
sustain life.

Seeds soaked for 6 hours in 0.5% concentration and moistened in it, began
germinating on the iith day, showing 35% and at the end of 8 days 55%. The roots
and shoots failed to develop to any measurable degree (table 10 page 22) mold
growth occurod in the peir! sk,

Seeds soaked for 6 hours in 0.5% concentration and moistened with tap water,
began germinating on the 4th day, showing 45% and at the end of 8 days 55%. The
roots and shoots growth 7ailed o Zavelop to equal the control but could sustain
life with & degree of success.

Seeds soaked for 6 hours in 0.2:% concentration of LAS and moistened in it,

began germinating on the 8rd day showing 45% and at the end of 8 days 75%.
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The roots and shoots developed with little or no effects from LAS.

Seeds soaked for 6 hours in 0.25% concentration and moistened with tap
water, showed 50% germination, beginning on the 8rd day and at the end of 8 days
60%. The roots and shoots developed with little or no effects from LAS exposure.

Histological preparations of the root tips of the control and those subjected
to LAS were made following the procedure of Kendall, (1964). The root tips were
2 mm long, taken from the seedlings and preserved in a 40% formaldehyde for
18-25 hours and washed in running tap water for 24 hours. The root tips were
dehydrated in several changes of dioxan. The dioxan was removed from the
root tips by infilteration with parafin. The root tips were then placed in boats in
such a manner, that longitudinal sections were made. Sectioned root tips were
affixed on a Ix3 inch glass slide. A series of coplin jars large enough to hold
the slides were labeled for each reagent where needed and the estimated time
for soaking each slide. The root tip sections on the glass slides were then
carried through the staining procedure in the following manner: (1) Xylol for 3
minutes; (2) 95% alcohol for 2 minutes; (3) 70% alcohol for 2 minutes; (4) 50%
alcohol for 2 minutes; (5) tap water for 2 minutes; (6) Elrich's hematoxylin stain
for 3 minutes; (7) water for 2 minutes and examined under the microscope;

(8) 50% alcohol for 2 minutes; (9) 70% alcohol for 2 minutes; (10) eosin in 70%
alcohol for 4 minutes; (1) 35% alcohol for 2 minutes and examined under the
microscope; (12) Xylol for 2 minutes, slides removed and placed on filter paper.
One or two drops of gum dammar was placed over the section which were not

permitted to dry at any point of the procedure. A cover glass was lifted with
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the forceps and carefully lowered over the section.

Microscopic examinations were made of the root tips of control and those
subjected to LAS under high dry and oil immersions objectives which showed
no mitosis. Therefore the chromosomal alterations, if any, could not be determined

from the preparations of the sections on the slide.






Table 1
Chemical composition of LAS

LAS 60,8%
Sodium sulfate 36.,1%
Free oil 0.4%

Water 2,7%

15



Table 2

Daily germination of morning glory seeds

Date Hours soaked Control 1% T.W*¢ 1% S** 58 T, Wt 5% St* 253 T.wt  25% St#
No. No. % No. % No. $ No. % No. % No. % No. %
18 5 25 N 0 N - 4§ 20 7 =g 10 2 10
6-14-70 12 7 35 N 0 N 0 4 20 1 R 15 1 5
6 N 0 N 0 N 0 N 0 N f 2 > N 0
18 6 . S 5 s | 20 9 45 3 15 4 20
6-15-70 12 10 - e ¥ 4 = 25 2 I 1 20 1 S
S 4 0 S5 25 - R | ) 10 3 e - P 10 2 10
18 6 30 1 5 B8 S 25 9 45 =5 15 4 20
6-16-70 12 10 R e 4 205 25 2 10 4 20 1 5
6 6 30 6 30 £ 205 15 4 o 3 10 2 10
18 6 g | 5 == 8 30 9 ' 15 4 20
6-17-70 12 10 S0 4 20 § - 25" Y 25 2 10 4 20 1 S
6 7 3% 6 30 4. 20 -8 15 4 o 10 % 10
18 6 - T | 5 35 4 30 9 a8 % 15 5 25
6-18-70 12 10 5 + § 25 g 25 2 30 - 2 20 i 5
6 7 5. 6 3 433 15 4 0~ 10 2 10
18 6 . R | 5 9 45 6 30 9 45 3 %5 5 Zg

| 12 10 S0 5 25 S 255 25 Z 10 4 0 1

p - 6 7 . . e S & - -3 15 4 20 2 10 2 10
18 6 51 S 5 T, - TR ] 30 9 45 3 15 5 25
6-20-70 12 10 80 5 &3 s 285 § 25 2 N -4 20 1 )
6 7 25 . B3 =48 3 15 4 20 2 10 2 10
18 6 30 % 5 9—a4h- 6 30 9 45 % 15 S 25
6-21-70 12 a4 35 - 5% 5§ B2 1 s » 1 5
6 v i 35 6 30 4 20 3 15 4 X 2 10 2 10

T.W* = moistened with tap water, S** = solution moistened with, N = no germination.

91
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Table 3
Germination of morning glory seeds at the end of 8 days

B A R e fee e
18 6 1 o 6 9 3 5
12 10 S 5 5 2 N 1
6 7 6 4 ). N 2 2

T.W# = moistened with tap water, S%# = golution moistened with,

Table L
Morning glory seeds average growth of shoot in cm at the end of 8 days

Fours ~Control 17 b1 4 o 0% <20R e25%

soaked T S T W S T W S
18 2.5 om 1.5 cm l2cm 0.3 em 2,0 cm
12 2.7 0.7 l,2cm 0,3 em 2,5 em

6 2,5 cm 2,0 em l.,5¢em 0,3 em 0.8 cm

T,W# = moistened with tap water, S** = gsolution moistened with,

cm = centimeters,



Table 5

Morning glory seeds average growth of roots in em at the end of 8 days

Hours Control 15  TASEET AN e s 3 258
soaked T % S T o St T Ji# St

18 7 _om beSem O2cm LBeom 08 cm 5.5 cm 2,5 cm
12 7 cm beSom 0,2 cm LB om 0.8 cm 5.5 cm 2,5 cm
5 7 em LScm  O,2cm LB em OB em 5.5 cm 2,5 cm

T,H# = moistened with tap water, S#* = solution moistened with, cm =

centimeters,


https://Sittt-T.ri

Table 6

Daily germination of corn seeds

Date Hours soaked Control 1% T.W* 1% S** 5% T.Wkt 5% S%% 253 T.W* _,25% Sa#
No. % No. % No. % No. § No. $% No. $% No. %
18 N 0 N 0 N-8 N 0 N 0 N 0 N 0
6-14-70 12 N - .N 0 N - B N 0 N 0 N 0 N 0
6 N 0. N 0 N O N 0 N 0 N 0 N 0
18 N 0 N 0 N 0 N 0 N 0 N 0 N 0
6-15-70 12 N s M 0 N 0 N 0 N 0 N 0 N 0
6 N 0 N 0 N0 N 0 N 0 N 0 N 0
18 15 o | 5 8 40 4 20 20 100 20 100 12 60
6-16-70 12 10 SC 4 20 15 75 9 45 19 95 20 100 18 90
6 7 5. 3 15 4 20 8 40 5 By . 13 65
18 9 -6 W N -5 % r'm I v
6-17-70 12 20 W11 S 2w B 20 100 20 100 20 100
6 16 80 9 45 10 SO 17 -85 19 -85 34 PN 14 70
18 W -9 3 17 85 20 100 20 100 20 100 20 100
6-18-70 12 20 100 18 90 95 18 90 20 100 20 100 20 100
6 18 90 18 90 17 8 19 095 20 100 17 35 18 90
18 19 95 11 S5 17 8 20 100 20 100 20 100 20 100
6-19-70 12 20 100 19 95 19 95 20 100 20 100 20 100 20 100
6 19 9519 9% 3785 ‘20 -1 20 100 18 90 19 095
18 15 95 II S5 17 85 20 100 20 1000 20 100 20 100
6-20-70 12 20 100 19 95 19 95 20 100 20 100 20 100 20 100
6 19 95 19 95 19 95 20 190 20 100 18 90 19 095§

T.W* = moistened with tap water, S*#

= solution moistened with, N = no germination.

61
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Table 7
Germination of corn seeds at the end of 8 days

Hours Tontrol 1% b4 % oF 208 5"25!

soaked Tow  Sws  Tm  Sws  T.ue
18 39 n 17 20 20 20 20
12 20 19 19 20 20 20 20

6 19 19 17 20 20 18 19

T.W* = moistened with tap water, S## = solution moistened with.

Table 8
Corn seeds average growth of shoot in cm at the end of 8 days

Tours Tontrol 1% iz 5% Ok 258 o258
soaked Tk  SHe  Tue  Sws T Sww

18 2.4 cm ldhom 9cm 2,7cem 1.8 em 2,4 em 1lcn
12 3,6 cm 2.9 ¢cm_ le2cm 26 em 1,2 cm 3.3 cm 2,2 cm
é 3.4 om 2.6 cm  Jem 2.9 cm 3.0 em 2,1 cm

T.W# = moistened with tap water, S## = golution moistened with,

cm = centimeters,
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Table 9
Corn seeds average root growth in cm at the end of 8 days

Tours Tontrol 1% 17 % 551 w20k o258
3

soaked T s S T W T W St
18 11 cm 11 cm 2 cm 8 em i em 6 ecm 6 em
12 11 cm no-'zo-' 8 em L4 em 6 cm 6 cm
6 11 cm llem 2cm  Bem hem 6cm 6 em

T/ = moistened with tap water, S## = solution moistened with,
cm = centimeters,



Table 10
Daily germination of bean seeds

Date Hours soaked Control 1% T.W* 1% S*% 5% T W* 5% SA* 254 T Wk  25% S*#
No $ No. % No. § No. % No. % No. % No. §

18 N 0 N O N 0 N 0 N 0 = e

6-14-70 12 N 0 N 0 N 0 N 0 B -0 "X -4 N 0
6 N g% 0 ¥ O RSB N O N 0 N 0

18 N R E U W -3 N 0 .. 0 % U

6-15-70 12 N 0 N 1] N 0 N 0 N O ) N 0
6 N 0 N 0 - &% 2D N 0 N 0 N 0.

i 6 30 N 0 N N | K. U 3

6-16-70 12 15 75 N 0 N g 4 S N 0 N 0 N h)
6 16 8 N O N "N D N 0 N 0 N o0

18 13 %6 N 0 N - . N 0 N0 T s

6-17-70 12 18 90 N 0 -0 1 5 N 0 N O » S
6 18 90 5 30 N 0.0 48 N O0 10 SO 9 45

w ®» SN KN 51—k 3 ¥ -0 N 9 N0

6-18-70 12 19 95 N O N~ 5 4 20 N 0 Z2 »
6 19 9 6 30 - M S 0 TR 7 35 11 50 15 75

T ir w8 .4 =B © N 4) N 0 N 4] N0

6-19-70 G S e B e R Se BT SN 2 10
18 19 95 12 60 4 20 11 S5 R e b R - 15 75

18 19 95 N 0 N 0 N 0 N 0 N 0 N 0

6-20-70 12 19 95 N 0 N 0 1 5 4 20 N 0 3 15
6 19 95 12 60 6 30 11 55 1Y S5 12 6 15 75

18 19 95 N 0 N 0 N n N 0 N O N 0

6-21-70 12 19 95 N 0 N P | 5 a4 20 N 0 3 15
6 19 95 12 60 & 3 11 §5 13 &5 11 &b 15 78

ez

T.W* = moistened with tap water, S** - solution moistened with, N = no gemmination.
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Table 11
Germination of bean seeds at the end of 8 days

flours  Comtrol 1% 1% P S+ SR L 1 258
Soaked T Sww  Tjiw  Sex  T.We 2
18 19 N N N K N N
a2 19 N N 1 b N 3
6 A2 12 6 - il 1c 15

TM#* = moistened with tap water, S## = solution moistened with,
N = no germination,
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DISCUSSION AND RESULTS

Dooley and Cavil (1964), found that fish subjected to a 1. 0% concentration of
15 different detergents were always killed. Dooley in (1968) used the basic
components of detergents Alkylate Benzene Sulfonate and Linear Alkylate Sulfonate
in various concentrations appeared to be less toxic than the additives. ABS
(nondegradable) is being replaced in detergents by the LAS (biodegradable) therefore,
LAS was only used in the present study.

Roots of germinating morning glory seeds soaked in 1. 0% concentration and
moistened in it, took on a brown color. This is probably due to the absorption of
LAS by the morning glory seeds.

The total germination of the morning glory seeds in the experimental group
exposed to 1.0% and 0.5% solutions and moistened with them for 18 hours was 45%
compared to the bean seeds having no germination for the 18 hours soaking periods
as in the 1.0% and 0.5% solution. The corn seeds similarily treated had approximately
100% germination. It appears that possibly the presence of an endosperm was one
of the factors responsible for this difference as the morning glory and corn seeds
had an endosperm (plate I, IIl, and V page ).

In previous experiments with black seeds and light brown seeds mixed, only
the light brown seeds germinated. The black seed coat was hard and impermeable
to water. It was suggested that all black seeds should be filed and soaked in
tepid water in order to make seed coat permeable. However due to the scarcity

of seeds a mixture of dark brown and light brown ones were used in this
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experiment. It appears that the dark brown germinated less than the light
colored seeds which may in part be another factor accounting for the small
amount of germination of morning glory seeds as a whole.

Roots of germinating morning glory seeds soaked in 1.0% concentration and
moistened with tap water took on a white appearance. This is probably an
indication of normal condition being returned to the seedlings.

The greatest amount of germination occured in the 12 hours soaked seeds in
the control group which was 50% (plate II, figure 14, page ). The experimental
group of seeds soaked for 18, 12, and 6 hours whether moistened with tap water or
the solution soaked in had maximum germination of 45% (plate I group page )e
Here again it is probably due to dark brown seeds coats prevented absorption and
limited germination.

The experimental group of seeds and seedlings soaked in 1.0%, 0.5% and
0.25% concentrations for 6 hours and moistened with tap water showed appreciable
growth and the roots had a white appearance. The white appearance of the roots
indicated the normal condition was returning to the seedlings (plate I, figure 1 page

).

Corn: (monocot)

The corn seeds germination apparently was not affected by either concentration
of LAS or the soaking periods 18, 12 and 6 hours. (plate III page ). The length
of roots and height of the shoots of seeds soaked in 1.0%, 0.5% and 0.25% for 18,

12, and 8 hours was apparently effected since their lengths were less than those of



the controls.

The corn seeds appeared to absorb less solution than the bean and morning
glory seeds which may account for the corn tremendous growth and germination.
This may be accounted for by the fact that the corn seed coat is covered by the
ovary wall as well as seed coats formed from the integuments. The LAS solutions
seemed to act as a stimulant to germination of the corn seeds as evidenced from the
amount of germination in the control with the experimental groups. There is no
plausable explanation. It seems to act inversely to the action of ethyl alcohol
where a 95% alcohol is not effective but 70% solution is in it bacterial growth

inhibition.

Bean: (dicot without endosperm)

Seeds soaked in 1.0%, 0.5% and 0.25% concentration for 18, 12 and 6 hours
showed considerable swelling (plate V, figure 1 page ). There was comparable
swelling of seeds in each of the three control group also. This may be accounted
for by the permeability of the bean seed coats and the two large cotyledons.

Seeds soaked in 1.0%, 0.5% and 0.25% concentration for 18 hours and 12 hours
showed no germination which indicated that LAS produced toxic effects, thereby
inhibiting germination (plate V, figures 1, 2, 8, 4, 5, 6, 7 page ). The mold
growth probably resulted from the removal of the petri dish tops to moistened
the bean seeds and the fact that cotyledons, which contains large amount of
carbohydrate (CHO), served as a suitable culture medium (plate VI figures 12, 13

page ).
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Seeds soaked in 0, 5% concentration for 12 hours and moistened with tap water
germinated but failed to grow due to the toxic effects of LAS concentration during
absorption (plate VI figure II page )e

Seeds soaked in 0.5% concentration for 12 hours and moistened in it, showed
germination but failed to grow due to the quantity of LAS solution absorbed by
embryo plant causing toxic effects. (plate VI figure 10 page ).

Seeds soaked in 0.25% concentration for 12 hours and moistened in it, showed
15% germination which is probably due to the amount of LAS solution absorbed by
the bean seeds being near the threshold of toxic and non-toxic due to the fact that
some of these were able to sustain life (plate VI figure 8 page |

Seeds soaked in 0.25% concentration for 12 hours and moistened with tap
water showed no germination which was contradictive to the previous experimental
data of bean seeds leaving no logical explanation to account for the results (plate
VI figure 9 page ).

Seeds soaked in 1. 0% concentration for 6 hours and moistened with tap water
or the solution sosked in, showed an increase in the amount of germination, as
compared with other concentrations and period soaked. This was probably due
to the reduced soaking period prevented the bean seeds from absorbing the
quantity of solution that will cause toxic effects (plate VI figure 19, 20 page ]

Seeds soaked in 0.5% concentration for 6 hours whether moistened with
tap water or the solution soaked in, showed 55% germination. This may be
accounted for by the short soaking period and the lower concentration. Mold

grew in each of these petri dish since bean seeds cotyledons contains large
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amount CHO, served as a suitable culture medium (plate VI figure 17, 18 page

Seeds soaked in 0.25% concentration for 6 hours and moistened with tap
water or the solution soaked in, showed 60-75% germination with normal
development of roots, shoots, and cotyledons which looked like the control group
in comparison. The low concentration of LAS and short soaking period indicated
the growth conditions of the seeds were not affected (plate VI figures 15, 16, 21
page ). In the bean seeds one observes that as the concentration of LAS and
the soaking period are reduced there is an increase in germination and growth
of seedlings.

The histological picture of the root tip cells showed no mitosis. Therefore
the chromosomal alterations, if any, could not be determined from the sectioned
preparation of the slides. However the cell wall was well displayed but no signs
of effects resulting from the LAS solution. To account for the apical growth
region not being revealed was probably due to the piece of tissue removed from
the roots were too far from the tip.

A certain quantity of LAS is necessary to be effective in being toxic and
reducing germination and growth is shown by the fact that lower the concentration
and shorter the period of exposure results in a greater degree of germination

and growth,

SUMMARY

All seeds soaked in tap water, as control, showed germination; with the

greatest amount of germination occured with the 12 hours soaked seeds:

).
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(1) corn seeds, showed 100% (2) for bean 95% (3) for morning glory seeds 50%.
Only seeds soaked fqr 6 hours in following concentrations showed germination.

Bean seeds (Stringless Green Pod Landreth's Bush) soaked for 18 hours in
1.0%, 0.5% and 0.25% solutions of LAS failed to germinate. The bean seeds
germination increased as the concentrations were lower and the soaking periods
reduced.

Morning glory seeds (wild morning glory) soaked for 18, 12 and 6 hours in
1.0% and 0.5% solution of LAS and moistened with solution soaked in, or tap
water showed less than 50% germination. The seeds that germinated and
moistened with tap water recovered from the injurious effects while the seeds
moistened in solution soaked in, showed growth inhibition on the fourth day.
The morning glory seeds soaked in .25% concentrations for 18, 12 and & hours
and moistened in it, or tap water only showed a maximum of 25% germination.

The quickest ‘germination occured in the morning glory seeds soaked for
18, and 12 hours in 0.5% and 0.25% concentration and moistened with tap
water and moistened with the solution soaked in, showed germination 12 hours
after being placed in the petri dishes.

The corn seeds soaked for 18, 12 and 6 hours in 1.0%, 0.5% and 0.25%
concentration of LAS were not affected. The average germination of the
exposed group was 95-100% whereas the control showed an average of 95%.

Seeds with no endosperm were effective most (bean); as shown by the lack
of germination at the higher concentration for long periods of soaking morning

glory seeds were small and had a small amount of endosperm were effected
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less as shown in the degree of germination in the experimental group; however
the corn with more endosperm appeared to be affected least as germination
occured in all groups exposed to LAS,
The histological picture of the root tip cells showed no mitosis. Therefore
the chromosomal alterations, if any, could not be determined from the preparations
of sections on the slides. However the cell wall was well displayed but no signs of
effects resulting from the LAS solutions.
Photographic pictures were taken at the end of four days of the corn, bean
and morning glory seeds and seedlings to show the effects of LLAS concentration,

if any, upon germination and growth.
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