
Prairie View A&M University Prairie View A&M University 

Digital Commons @PVAMU Digital Commons @PVAMU 

All Theses 

8-20-1970 

Effects Of Las On Germination Of Seeds And Seedlings ( Dicots Effects Of Las On Germination Of Seeds And Seedlings ( Dicots 

And Monocot) And Monocot) 

Nelson Patterson 
Prairie View Agricultural and Mechanical College 

Follow this and additional works at: https://digitalcommons.pvamu.edu/pvamu-theses 

Recommended Citation Recommended Citation 
Patterson, N. (1970). Effects Of Las On Germination Of Seeds And Seedlings ( Dicots And Monocot). 
Retrieved from https://digitalcommons.pvamu.edu/pvamu-theses/1292 

This Thesis is brought to you for free and open access by Digital Commons @PVAMU. It has been accepted for 
inclusion in All Theses by an authorized administrator of Digital Commons @PVAMU. For more information, please 
contact hvkoshy@pvamu.edu. 

https://digitalcommons.pvamu.edu/
https://digitalcommons.pvamu.edu/pvamu-theses
https://digitalcommons.pvamu.edu/pvamu-theses?utm_source=digitalcommons.pvamu.edu%2Fpvamu-theses%2F1292&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.pvamu.edu/pvamu-theses/1292?utm_source=digitalcommons.pvamu.edu%2Fpvamu-theses%2F1292&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:hvkoshy@pvamu.edu




EE 

A Th i 

Bu mt to th Or dua ulty 

Of Pr V nl al Col e 

trt Vi 

In 

·ter of 

Na 20, l TO 



ACKNOWLEDGMENT 

To Dr. T. P. Dooley for contributing the materials for this study, who not 

only critically analyzed and evaluated with me the preliminary plans, but gave 

his time freely throughout the semesters during which the study took place. 

The author is also indebted to the Graduate School for providing a Graduate 

Research Assistantship that made this study possible. 

I also wish to express my gratitude to my wife Betty, whose interest and 

support contributed greatly to its success. 

In addition. I recognize the contribution of Dr. J. E. Berry and Dr. E. 

Martin who provided equipment to a spe~ific phase of this study. 

N. P. 

i 



TABLE OF CONTENTS 

Chapter 

I. INTRODUCTION •••••••••••••••••••••••••••••••• ♦ ••••••• 

II. MATERIALS AND METHODS 

m. OBSERVATION AND RESULTS 

.............................. 
•••••••••••••••••••••••••• ♦ 

Morning glory: (dicot with endosperm) 

Corn: (monocot) 

Bean: (dicot without endosperm) 

IV. DISCUSSION AND RESULTS 

Morning glory: (dicot with endosperm) 

Corn: (monocot) 

Bean: (dicot without endosperm) 

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

V. SUMMARY ............................................ ·• .. 
BIBLIOGRAPHY 

APPENDIX A 

................................... ...... 
.............................. •· ............ . 

ii 

Page 

I 

2 

4 

4 

8 

ll 

24 

24 

25 

26 

29 

31 

15 



LIST OF TABLES 

TABLE 

1 Chemical composition of LAS ..................................... 
PAGE 

15 

2 Daily germination of morning glory seeds . . . . . • • . . . . . • . . . • • • • . . . . . 16 

3 Germination of morning glory seeds at the end of 8 days . . . • . . . • • . • • 17 

4 Morning glory seeds average growth of shoot in cm at the end of 8 days . 17 

5 Morning glory seeds average root growth in cm at the end of 8 days 18 

6 Daily germination of corn seeds • • .. • . • . . • • • • • . . . . . • • • • • • • . • . • . • . • • 19 

7 Germination of corn seeds • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 0 

8 Corn seeds average growth of shoot in cm at the end of 8 days •...... 20 

9 Com seeds average root growth in cm at the end of 8 days . • • • • • . . . . 21 

10 Daily germination of bean seeds . • • • . • . . • . . .. • . . . • . • • • • • • • . • . . . . • . . 22 

11 Germination of bean seeds at the end of 8 days . • • • • • • ... • • • • • • • • • • • • • 23 

iii 



E , FECTS OF LAS l,. G'::-R U. •ATIO~ 0 

SEEDS AN S ~ ··, LI ~os ( >ICO .., AN· · {0 C COT) 

· n od ( tringle · Gr E-n od Lm eth'~ ·h) oak d for IS hour 

in 1. o • o. (,'I, and o ... 5 ,:: aolu ion of Linear Alkyla ltlfonate (LAS) failed to 

germinat . lbc berm S'1 •r:.. ,er tnation lncre •·c i.i& Uw concentratlono were 

perioc - re w.:c • 

d rn~ glory • .... ed (wil tnorniog glory) o · d for 16, U: na a b.o\a' 

in 1. 0 • 0. 51 an 0. 2 12 olut1on of .I...: Rll<l moi t.ene with ca n:.w, fluid , or 

p W"'tor .,howed lc~t. 11 .,0 germinaUon. 1he 6eeda thot g rmlnated and 

mot en.d with Lap w e1· recover from injuriouc effec\8 whtl the seeds 

mo tened in aolu Son oet-. in -,hov. d growth inbibitlon on the 4Ul day. 

The corn seed~ oakt, for l , 12 m d 6 .boars in 1.0%, 0.5 an 0.2 

s ol Uon of LAt..1 ~bow d :111 lremely bt.lb rate of ermtna Ion which 1.o.dlcated 

no injuriou- affect • 

All see... so t..e in tap w tor no control, £hawed g,;rmination. be 

r ate t. nncl quicke t erminatlon took plt:t.oe 1n tbo&e aoake\: for 12 hol.ll' • 

I!'l'l'IlOD UCTION 

1 

Dool~y, (i 6c); the CODl, , ralivc effects of Alkyl te Ben:1.ene ulfona o (A ) 

and LAS on ta6 mo quito minnow waa report.ed wbicb. revealed the toxic ty of 

<leterge11u. on hJo C h. Tlaw repor revealt; expo d Ume oonoentr don 

t Uled Cu.h. The urvlval ime tncreaae, ~ flsb l'.'er exposed to lower 
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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 

l page 15. 

Seeds were soaked in the following concentrations of LAS: (1) 1. 0%, 

3 

(2) 0. 5%, (3) O. 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 aeed, 

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 

such as abnormal growth, mold infections and physical appearance. 

Mioroacoplc sectioned preparations of the roots were made of each groups. 
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The tissue was fixed in Navashin 's Fluid and stained with Eirich '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 1st day and at the end of 8 days 50%. 

The 6 hours soaked seeds in the control group showed 20% germination on the 

2nd d~ 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 trr 1s ferred from the container in which they were soaked with tap water. 

The l. 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 6% 

(table 2 1,,r.;.ge 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 
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in it. 

Seeds soaked for 18 hours in O. 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 ln O. 5% concentration and moistened in it, showed 

35% germination on the 1st 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 5 

page 17, 18). Germination of seeds occured twelve hours after being place<l 1n 

the petri dish. 

Seeds soaked for 18 hours in O. 25% concentration and moistened with tap 

water showed 10% germination on the 1st day and at the end of 8 days 13% (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 o. 25% concentration and moistened in it, 

showed 10% germination on the 1st day and at ihe 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 hoar 1n 1. 0% concentration and 1.atened 1n it, bowed 

15% germlnntlon on th 2nd dey and t the end of 8 <lay.o ~<>%. The roots and 

shoots failed to develop nnd the radtclea took OD a brown color (table 4 and 5 

page 17, 18). 

eoda soaked for 12 hours In O. 5% conceutraUon and moistened in it, show cl 

0% germlnaUon on tM 1st day and at tbe end of 8 da:,e 25%. The roots and shoo 

developed but growth remained less than l cm In the l2 hours aoaked group 

mot.tened lD 0.5% olu.tion (table 4 and 5 page 17. 18). 

Seed soaked In o. 5% concentration for 12 bour nnd molBtened with ap 

water showed 201, germination during tile first 12 boura and at the end of 8 day 

2 %. Tbe roots an shoo cveloped bu.t were timted compared to the 12 hour 

o ed control group. 

Seeds soaked in 0.2u concentration for 12 J:aoqrs and molstened ln it, 

ahowed 5% germination d at the end of 8 day& Si. Germ.inaUon of seeds 

occw-ed 12 boars a r be placed in the petri duh. The roots and shoots 

d veloped but appear d tcd as compared to the 12 h3Ur- control. 

Sc ds soaked for 12 hour In 0.2 .... % ooncentraUon and moistened with t.ap 

water showed tic.% ermJn dou on the 1st day and at end of 8 day 20%. The 

rooU> and hoots grew similar to the 12 hour oon rol which indicate continued 

growth without any serious feots from the 0.20% concentration after kep 

rnolat with tap water. 

Seeds soaked for hour in l. 0% concentraUou an moistened in it, showed 

10% germination on the 2nd day and 20<,t germmatl011 at the end of 8 days. The 
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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 l. 0% concentration and moistened with tap 

water, showed 25% germination on the 2nd day. and SO% at the end of 8 days. 

The shoots end roots developed with being seriously effected, nevertheless 

the roots were shorter than the control group for 6 hou.rs 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 6 page 17, 18). 

Seeds soaked in O. 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 O. 26% concentration for 6 hours and moistened with tap 

water, showed 5% germination on the 1st 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 O. 2u% concentration for 6 hours and moistened in it, showed 

10% germination on the 3rd 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) . 
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Corn: (monocot) 

The 18 hours soal ed seeds in the central 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 3rd day and at the end of 8 days 

100%. The 6 hours soaked seeds 1n 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 1n each control petri dish were ideal. 

Seeds soaked for 18 hours in 1. 0% concentration and moistened in it, 

showed 40% germination on the 3rd 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 1n 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 O. 5% concentration and moistened in it, 

showed 100% germination on the 3rd 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 1n ·o. 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 O. 2~ ,0 \,;oncentration and moistened 1n 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 O. 25% concentration and moistened with tap 

water, showed 100% germination on the 3rd day without any apparent damage 

resulting from the LAB exposure. The roots and shoots developed normal but 

shorter in length compared to the control group (table 8 and 9 page 20, 21). 

Seeds soaked for 12 hours in 1. 0% concentration and moistened in it, 

showed 75% germination on the 3rd ·aay and at the end of 8 days 95% (table 6 

page 19). The roots and shoot.a 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 Uie 

control seedlings. 

Seeds soaked for 12 hours in O. 5% concentration and moistened in it, 

showed 95% 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 l. 0% soaked seeds. 

Seeds soaked for 12 hours in O. 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 O. 25% concentration and moistened in it, showed 

80% germination on the 3rd day and at the end of 8 days 100% (table 6 page 19). 
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The roots and shoot.a developed but were shorter than the control group (table 8 

and 9 page 20, 21). 

Seeds soaked for 6 hours in l. 0% concentration and moist.ened 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 aborter than the control group for 6 hours. 

Seeds soaked for 6 hours in l. 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 O. 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 LAS 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 O. 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 shoot.a 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 ~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, 21). 
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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 m=it, and the 

group moistened in tap water showed no germination, and the petri dishes contained 

mold growth. 

Seeds soaked for 12 hours in O. 5% concentration and moistened 1n 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 O. 5% concentration for 12 hours and moistened in tap water, 

showed 20% germination on the 3rd day and remained unchanged at the end of s 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 O. 25% concentration and moistened tn it seed 
' 
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coat color faded. Germ.in Uon on the 3rd dny showed lo%. und at the end of 8 day 

16%. The roots nnd .. hoots failed to dovelop nd the petri dish container mold g rowth. 

8eecls soaked for 12 hour in 0.2;j% concentration and moistened with t~ip water 

failed to how any ormmatlon which indicate that this expo ure time as bei -~ 

lethal. During the oakin r period the seed coat Legan decolorizing. 

Seeds soaked for hours in 1. 0% concentration and moistened in u. o an 

germinating on the 5th day showing 10% and at the end of 8 days 30% (table 10 page 

22). The roots and shoots felled to develop to any appreciable degree to sustain life. 

The petri dish possessed an (offen lve) odor. 

Seeds soaked for 6 hour5 1n 1. 0% concentration and moistened with tap atcr 

began germinating on the 4th day showing 25% and at the end of 8 days 60%. The 

roots £nd shoots failed to gain aDJ appreciable amount of growth that WOllld 

sustain life. 

Seeds soaked for hours in o. 5% concentration and moistened in it, be an 

germinating on the fi th day. howlng 35% and n.t the end of 8 days 55%. The roots 

and hoo failed to develol'? to any measurable degree (table 10 p~e 22) mold 

growth occured Jn the pet i ..i ilil.. 

Seeds soaked for 6 hours in O. 5% concentrnti<m and moistened with tap water. 

began germfn ting on 4th day-, showing 45% ano t the end of 8 days Jr-%. The 

roots d shoots growth ra~ u ;..> d.lvelop to equal the control but could su tain 

life with a degree of sucaoca. 

Seeda soaked for 6 hour in O. 2~ '1, concentration of LAS and moisten tn it, 

began germinstlni on th 3rd day showing 45% 1111d 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 3rd 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 1n 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 lx3 inch glass slide. A series of copUn 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 minutesj (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 minute ; (10) eosin in 70% 

alcohol for 4 minutes; (11) 95% 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. 
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Table l 

Chem.cal co position or US 

LA.:, 

Sodium sulfate 

iree oil 

ater 

60.a:e 
36.1$ 

o.4% 

2.1i 

1.5 



Tahle 2 

Daily gerMination of morning glory seeds 

Date Hours soaked Control U T .l-.,. 1% S** .St T.W" .S% S** .25\ T.~ .2S\ S** 
No. No. % No. ' No. t No. ' No. % No. t No. \ 

18 s 25 N 0 N 0 4 20 7 35 2 10 2 10 
6-14-70 12 7 3S N 0 N 0 4 20 ] 5 3 1S 1 5 

6 N 0 N 0 N 0 N 0 N 0 1 5 " 0 
18 6 30 1 s 7 35 4 20 9 45 3 15 4 20 

6-15-70 12 10 so 4 20 3 15 s 25 2 10 4 20 1 s 
s 4 20 5 25 2 10 2 10 3 15 2 10 2 10 

18 6 30 1 5 8 40 s 25 9 45 ,3 15 4 20 
6-16-70 12 10 so 4 20 4 20 s 2S 2 10 4 20 1 5 

6 6 30 6 30 4 20 3 15 4 20 2 10 2 10 

18 6 30 1 s 9 45 6 30 9 45 3 15 4 20 
6-17-70 12 10 50 4 20 5 ZS s 25 2 10 4 20 1 s 

6 7 35 6 30 4 20 3 15 4 20 2 10 2 10 

18 6 30 1 s 9 45 6 30 9 45 3 15 s 25 
6-18-70 12 10 so \ s 25 s 25 s 25 2 10 4 20 1 5 

6 7 35 6 30 4 20 3 15 4 20 2 10 2 10 

18 6 30 1 5 9 45 6 30 9 45 3 15 5 25 
6-19-70 12 10 so 5 25 s 25 · s 25 2 10 4 20 1 5 

6 7 35 6 30 4 20 3 15 4 20 2 10 2 10 

18 6 30 1 s 9 45 6 30 9 45 3 15 5 25 
6-20-70 12 10 50 5 25 s 25 5 25 2 10 4 20 1 s 

6 7 35 6 30 4 20 3 15 4 20 2 10 z 10 

18 6 30 1 5 9 45 6 30 9 45 3 15 s 25 

6-21-70 12 10 50 5 25 s 25 5 25 2 10 4 20 l s I-

°' 6 7 35 6 30 4 20 3 15 4 20 2 10 2 10 

T.~ • moistened with tap water, S** • solution moistened with, N • no gennination. 
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• 

Table) 

Germination ot morning glory seeds at the end of 8 days 

Hours Control ii H .;J .sJ .25% .25i 
soaked T,W* Sff T 1ir* S-tH- T. '* $ -tl-tt 

18 6 l 9 6 9 3 5 

12 10 s 5 s 2 4 l 

6 7 6 4 J 4 2 2 

T.W* • moistened with tap water, SH• solution moistened with. 

Table 4 

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

Hours Control 1:! 11 .5% .5% .2s, -~s% 
soaked T ., * s~ T.W* 5,... T,W* s~ 
18 2., 01?1 1.5 Cnt l . 2 cm 0.3 cm 2,0 cm 

12 2.7 0.7 l . 2 Clll 0.J C 2.5 Cl'll 

6 2.5 cm 2. 0 em 1.5 cm o • .3 cm o.8 cm 

T.1* • moistened with tap water, s~ • solution moistened with, 

cm• centimeters . 
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Table$ 

Morning glory seeda average growth ot roots in er.,. at the end or 8 daya 

Hours Control iJ B .51 .ss .25% .25!1 
soa ed T.·:* Stt-tt- T. . s .... 

18 7 om 4.S cm 0.2 Cffl 4.6 cm o.8 cm 5.5 cm 2.s cm 

12 7 cm 4.5 cm 0.2 ern 4.8 om o.8 cm 2•5 cm 2.5 ca 

6 7 cm 4.5 0111 0.2 cm 4.8 Clll 0.8 Clll 5.S cm 2 .$ CIII 

T. W* • ,oistened with tap watP.r, s~ • solution ®iatened with, Oil• 

centimeters. 

https://Sittt-T.ri


Table 6 

Daily gennination of corn seeds 

Date Hours soaked Control U T.1~ US** .St T.l'fl\ .51 6** .ZS\ T.~ .251 S** 

No. % No. t No. I No. t No. t No. ' No. \ 

18 N 0 N 0 N 0 N 0 N 0 N 0 N 0 
6-14-70 12 N 0 N 0 N 0 N 0 N !') N 0 N 0 

6 N 0 . N 0 N 0 N 0 .,..~ 0 N 0 ~J 0 

18 N 0 N 0 N 0 N 0 0 N 0 N 0 
6-15-70 12 N 0 N 0 N 0 - N 0 0 N 0 N 0 

6 N 0 N 0 N 0 N 0 n ~ 0 N () 

18 15 75 1 s 8 40 4 . 20 20 100 20 100 12 60 
6-16-70 12 10 so 4 20 15 75 9 45 19 95 20 100 18 90 

6 7 35 3 1S 4 20 s 40 3 15 13 65 13 65 

18 19 95 6 30 17 85 17 85 20 100 20 100 17 85 

6-17-70 12 20 100 11 55 18 90 15 75 20 100 20 100 20 100 
6 16 80 9 45 10 so 17 85 19 95 14 70 14 70 

18 19 95 7 35 17 85 20 100 20 100 20 100 20 100 
6-18-70 12 20 100 18 90 19 95 18 90 20 100 20 100 20 100 

6 18 90 18 go 17 85 19 95 20 100 17 85 18 90 

18 19 95 11 55 17 85 20 100 20 100 20 100 20 100 
6-19-70 12 20 100 w 95 19 95 20 100 20 100 20 100 20 100 

6 19 95 19 95 17 85 20 100 20 100 18 90 19 95 

18 19 §5 11 55 17 85 20 100 20 100 zo too 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 20 100 20 100 18 90 19 95 

T.W-- • nx:,istened with tap water, S** 111 solution moistened with, N ° no germination. .... 
1.0 
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Table 7 

nation o corn aeeda t the end or 8 ye 

Control 11 .2sJ .2~1 
T;~* S4Hl-

18 l~ 11 17 20 20 20 20 

12 20 19 19 20 20 20 20 

6 19 19 17 20 20 18 19 

T. * • Jl'lOisten with tap r, 5..,.. • solution moistened with. 

Table 8 

Corn rovth of hoot in c at the nd of 8 aya 

Hours Control 1J n .s:t .25• .251 
soaked $iHI, T. * 5,.. 

l 2. 4 C 1.4 C . 9 cm 2.7 C 1.a cm 2.4 C 

12 J ,.6 C 2. 9 ~ 1., em 2.6 Clll 2.2 C 

6 3.4 Cll 2.6 .7 Clll 2.9 C 3. 0 CII 2. l C 
I 

T. *. 1st ned with tap water, s • solution 1st ed with, 

C • c ntimetera. 
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Table 9 

Corn seeds average root. growth in cm at the end of 6 day 

Hours bontrol j] 11 .5J .5!1 .25' .251 
soaked T.vl* 5...,. T.W* $ff T.W* s ..... 

18 ll C ll CJll 2 cm 6 C 6 em 6 C 

12 ll C 11 0111 2 cm 8 cm h cm 6 cm 6 

6 ll C)I 11 ca 2 ca 8 cm 4 cm 6 cm 6 cm 

T.W* • J110istened with tap water, S..., • solution moisten d with, 

cm• c ntimetera. 



Table 10 

Daily germination of bean seeds 

Date Hours soaked Control 1t T.~ 11 S** .St T.wtr .S\ S** .251 T.W- .251 S** 

No. 0, No. t No. t No. l No. II, No. ' No. ' 'O 0 

18 N 0 N 0 N 0 N 0 N 0 N 0 N 0 
6-14-70 12 . 0 N 0 N 0 N 0 N o · N 0 N 0 

6 N 0 N 0 N 0 N 0 N () N 0 N 0 
18 N 0 N 0 N , 0 N 0 N 0 N 0 N 0 

6-15-70 12 N 0 N 0 N 0 N 0 N 0 N 0 N 0 
6 N 0 N 0 N 0 N 0 N 0 N 0 N 0 . 

18 6 30 N 0 N 0 N 0 N 0 N 0 N 0 
6-16-70 12 15 75 N 0 N 0 1 s 0 N 0 N 0 

6 16 80 N 0 N 0 N 0 N 0 N 0 N 0 
18 13 65 N 0 N 0 N 0 fl 0 N 0 · N CJ 

6-17-70 12 18 90 N 0 N 0 1 5 N 0 N 0 2 10 
6 18 90 s 30 N 0 9 45 N 0 10 50 9 45 

18 16 80 N 0 N 0 N 0 N 0 N 0 N 0 
6-18-70 12 19 95 N 0 N 0 1 5 4 20 N 0 2 10 

6 19 95 6 30 2 10 11 55 7 35 11 50 15 7S 

i! iB 90 N 0 N 0 N 0 N 0 N 0 N 0 
6-19-70 95 N 0 N 0 1 5 4 20 N 0 2 10 

l i; 19 95 12 60 4 20 11 55 10 so 11 55 15 75 

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

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

18 19 95 N 0 I-: 0 N 0 N 0 N 0 N 0 

6-21-70 12 19 95 N 0 N 0 I s 4 20 N 0 3 15 N 
6 19 95 12 60 6 30 11 55 11 ss 12 60 15 75 N 

T.~ = moistened with tap water, S** - solution moistened with, N • no gennination. 
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Table U 

rmiriation of bean aeeds at the end or 6 day 

Houra Control ii B .sJ .5¢ .25:( .25:& 
soaked T.W* -H T. •~ s 

18 19 N N N ! 

12 19 N l 4 l 3 

6 19 12 6 11 11 l2 lS 

T.W* • istened th t p w ter, 5-JHt • · olution moisten d with, 

• no tion. 
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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 Su.lfonate 

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 l. 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 wat:3 45% 

compared to the bean seeds having no germination for the 18 hours soaking periods 

as in the 1. 0% and O. 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, III, 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 



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. 

25 

Roots of germinating morning glory seeds soaked in 1. 0% concentration and 

moistened with tap water took on a white appearance. This ls 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 ll, 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 ) • 

Here again it is probably due to dark brown seeds coats prevented absorption nnd 

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 norm.al 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 m page ). The length 

of roots and height of the shoots of seeds soaked in 1. 0%, o. 5% and o. 25% for 18, 

12, and 6 hours was apparently effected since their lengths were less than those of 
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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 account.ed 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 eteyl alcohol 

where a 95% alcohol is not effective but 70% solution is in it bacterial growth 

inhibition. 

Bean: (clicot without endosperm) 

Seeds soaked in 1. 0%, 0. 6% and o. 25% concentration for 18, 12 and 6 hours 

showed considerable swelling (plate V, figure l 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 I. 0%, 0. 5% and O. 26% 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, 3, 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 tn o. 5% concentration for 12 hours and moistened with tap water 

germinate but failed to grow due to the toxic effects of LAS concentration during 

absorption (plate VI figure II pnge ) • 

Seeds soaked in o. ~% concentration for 12 hou.ra and moistened in it, showed 

germination but falled to grow due to the quantity of LAS solution absorbed by 

embryo plant causing toxic effects . (plate VI figure 10 page ). 

Seeds soaked in O. 25% concentration for 12 hours and moistened in it, showed 

15% germination which 1s probably due to the amount of LAS solution absorbed by 

the bean seeds being near the throsbold of toxic and non-toxic due to the fact that 

some of these were uble to sustain life (plate VI figure 8 page ) • 

Seeds soaked in O. 25% concentration for 12 hours and moistened with tap 

water showed no germination which was contradictlve 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 mots tened with tap water 

or the solution soaked in, showed an increase Jn the amount of germination, ns 

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 wW 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 tn. showed 55% germination. Thl.s may be 

accounted for by the short soaking period and the lower concentration. Mold 

grew 1n each of these petri dish stnoe bean seeds cotyledons contaJna 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 l00'it (2) for bean 95% (3) for morning glory seeds 50%. 

Only seeds soake,' for 6 hours in following concentrations showed germination. 

Bean seeds (Stringless Green Pod Landreth's Bush) soaked for 18 hours in 

l. 0%, 0. 5% and 0. 25% solutions of LAS failed to germinate. The bean seeds 

germiuation increased as the concentrations were lower and the soaking periods 

reduced. 

Morning glory seeds (wild morning glory) soak.ea for 18, 12 and 6 hours in 

1. 0% and 0. 5% solution of LAS anu moistened with solution soaked in, or tap 

w.:.ter showed less than 50% germination. The seeds that germinated and 

moistened with tsp water recovered from the injurious effects while the seeds 

moistened in solution soaked fn, showed growth inhibition on the fourth day. 

The morning glory seeds soaked in . 25% concentrations for 18, 12 and 6 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 soakea for 18, 12 and 6 hours in l. 0%, 0. 5% and 0. 25% 

concentration of LAS were not affectect. 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 com, bean 

and morning glory seeds and seedlings to show the effects of LAS concentration, 

if any, upon germination and growth. 
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