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I T H A S  H E E N  reported b y  some growers of sugar hed seed that lower 
germination results were obtained hy seed lahoratories on some lots of 
seed than had heen obtained by the growers. These differences may resul t  
from t h e  fact that t h e  scedballs of certain lots, when tested between hlotters 
at 20 degrees and :;0 degrees centigrade alternating temperatures, produce 
some seedlings which are hrowned and are, therefore, considered abnormal 
and are not included with those considered to have germinated. Stout 
and Tolman (0) :2 in their investigation of the germination of sugar heet 
seed halls reported that the browning of some of the seedlings is due to 
ammonia released during germination from organic nitrogen compounds 
in the seedballs  and that the hrowning can he overcome in general hy 
washing the seedballs in running water for 2 hours or more, prior to placing 
them to germinate between blotters. The method stated in the Rules and 
Regulations under the Federal Seed Act ( 1 )  for the germination of garden 
heet seed is to soak the seed for 2 hours followed hy a hrief washing in 
running water prior to placing them to germinate hetween blotters at 20 
degrees and 3 0  degrees centigrade alternating temperatures for a period 
of 14 days. The same provision is made for garden and sugar beet seed 
in  the rules of the Association of Official Seed Ana lysts ( 2 ) . 

It was the purpose of this investigation to devote further study to 
such methods of germinating sugar beet seedballs under lahoratory condi; 
tions as might give results more comparahle with those obtained hy the 
growers. 

)later; als and Methods 

Nine samples of sugar beet seedballs, from the 1 9 4 7  crop, were used in 
these tests. These samples were selected because they produced a high 
proportion of browned ;eedlings. Five samples were grown near Phoenix, 
Arizona, 2 near Las Cruces, New Mexico, and 1 in  Ogden Valley, Utah . 
Each sample was divided into 4 portions and treated as follows ( a )  un;  
treated seedballs, (b) 12  replicates of 1 00 seeJbalIs each soaked in  2 5 0 c .c .  
of water for 2 hours, then rinsed in  running \vater, (c)  12  replicates of 
1 00 seedbal ls  each soaked in 2 5 0  c.c. of water for 4 hours, the water being 
changed after 2 hours and soaking continued for 2 more hours followed 
hy rinsing in running water, (J) 12 replicates o f  l OO sccJballs each washed 
in running water for 4 hours in the seed \\,'asher described by GadJie ( 3 ) . 
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Each portion of the treated seed was wrapped in several thicknesses of 
paper towels to remove the excess moisture. 

Each sample was tested in three kinds of substrata as follows : (a) 8 
replicates of 50 seeds each of the treated and untreated seedballs were 
placed between moistened blotters, (b) 4 replicates of 1 00 seedballs of the 
treated and untreated seed were p laced in a mixture of sand and soil .  at 
a planting depth '/2 to Y4 inch, and (c) 4 replicates of 1 00 seedballs of 
the treated and untreated seed were placed on Kimpak (20-ply crepe 
paper) . All tests were conducted at 20 degrees and 30 degrees centi 
grade alternating temperatures for a period of 14 days. The sand and 
soil tests were made in 1 ?/sx8Yzx8Yz-inch paraffined cardboard boxes con
taining partitions separating each scedbal! .  The moisture of the sand and 
soil was not measured hut enough water was added to make a loose ball 
when soil particles were pressed

-
together. The Kimpak tests were made 

as follows : A moist blotter, 9x9Yz inches, was placed on the tray ; a 
9x9Yz-inch piece of Kimpak was placed on the moistened blotter and 1 00 
C.c .  of water sprayed into the Kimpak ; 1 00 seedballs were lightly pressed 
into the Kimpak with the counter, and the seed balls were covered 'with a 
slightly moistened hlotter. 

Rcsults 
The average percentage of balls germinating free of hrowned seedlings 

was approximately equal on Kimpak and in soil and 28  percent higher than 
on blotters (table 1 ) .  The 3 pretreatments gave approximately equal results 
and were about 1 1  percent higher than the untreated seedballs when tested 
between blotters. There was nu appreciable difference in the average 
germination results of treated and untreated seedhalls when grown on 
Kimpak or a mixture of sand and soil (average of 2 percent or less in favor 
of the treated seed balls ) . 

When the first count of the germinating seedballs in hI otter tests was 
made the seedlings had no stem, practically no hypocotyl ,  but a well -devel
oped root. However, i n  the soil  and Kimpak tests the seedlings had a 
relatively long hypocotyl ,  as well as a well-developed root on the first count . 
Browning of the seedlings in the hlotter tests varied from a stunting of 
the root hairs in the upper root-hair z.one of the root, thus giving a ringed 
effect on the seedling, to a browning of the entire root, almost to the tip, 
and in some cases including the tip of the root. Browning of the seedlings 
in Kimpak and soil tests was mainly due to 1 or 2 very vigorous seedlings 
pushing the ball into the air and a smaller seedling with a browned root 
remained attached to the ball .  However, in some cases the root of the 
seedling was hrowned under ground or in the Kimpak. The lesions on 
the hypocotyl of the seedling in the Kimpak or soil tests were in the form 
of cracks, brown streaks, or small round holes with a brown fringe. Seed
lings with lesions on the hypocotyl were classified together with the hrowned 
roots in Kimpak tests as they were infrequent hut separated from those 
with browned roots in the soil tests. 



Table 1.. AVerage germination re:mltH obtained with !l samples, from the c u rrent year's crop, of sugar beet scedbaUs sown from November 9 to December 
5 ,  1947,  at 20 degrees and :-10 degrees centigrade alternating temperatures (�x50 or 4xlOO seedballs used on each testl . 
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The tests made '\vith t reated cll HJ lIntn::dtcJ -'�l'cdhal!.s in  Kimpc-\. k  g;\.vc 
clll average germination of g6 . 1 4  percent sccdhd ls of whic h none of the 
seedlings were hrowncJ uf displayed ksions, anti 2 .BO percent of the balls 
contained 2 or more seedlings of whi..:h usually only 1 seedling had lesions 
on the hypocotyl or the root was browned and 1 or more were normal 
seedlings. This resul ted in a. total average of B8 .9  percent germination 
on Kimpak. During the test period the substratUln of the untreated seed� 
balls was not as clean in appearance as the suhstratum of the treated balls. 
The untreated balls of some samples stained the Kimpak brown. The tests 
made with treated and untreated seed balls in  a mixture of sand and soi l  
gave an average of 82 .85 p ercent germination of seedhalls of which none 
of the seedlings showed lesions or browning, 3 .9 percent of the balls con� 
tained 2 or more seedlings of  which usually only 1 seedling had lesions 
on the hypocotyl and 1 or more were normal seedlings, and � .06 percent 
of the balls contained 2 or more seedlings of '\vhich usually only 1 seedling 
was browned and 1 or more seedlings were normal .  This resulted in  a. 
tota.l germination of 89 .8 1 percent balls on sand and soil .  Seedballs pre� 
treateu by soaking for 2 or 4 hours and \.vashed in running water for 4 
hours and p laced between hlotters ga.ve an average germina.tion of 5 9 . 2  
percent halls o f  which none of t h e  seedlings were browned and :' 3 . 7  percent 
of the halls contained 1 or more seculings of which 1 or more seedlings were 
browned. The untreated seed balls p laced hetween hlotters gave an  average 
germination of 4 8 . :'  percent halls of which none of the seedlings were 
browned �\.nd 4 1 .67 percent of the balls contained 1 or more seedlings of 
which 1 or more seedlings were hrowned . 

The speed of germination \:>..'(\s greater in hlotter and Kimpak tests 
than in soil tests. The first count on blotters and Kimpak was made :' or 
4 Jays after sowing and in soil tests () or 7 days after sowing.  The result; 
of the hlotter tests were not quite compaLlbie with those obtained from 
Kimpak and soi l .  In the blotter tests the halls having 1 normal seedling 
and 1 browned seedling were not separateu out anJ added to the tOLl i 
germination as they were in Kimpak and soil tests. 

In general, the results reported herein with hlotters and soil are in 
agreement with those of Stout and Tolman (6)  except that they oht;lineJ 
a greater difference hetween treated and untrea.ted seed halls tested hetween 
blotters ( ahout 1 8 . 7  percent) thdn thc writer obt<tined ( ahout 1 1  percent) . 
This difference mily he due to the fact that Tolman and Stout washed th_' 
seedballs in running water for 24 hours while the writer washed the balls in 
running water for 4 hours, prior to testing between blotters. The diffcr� 
ence between the treated seedb<tlls  and the untreated seedbal ls  tested hc
tween blotters was noted in the severity of hrowning �\.s well as on the 
percentage basis. The seedlings from the treated seedhalls were considerahly 
l ess browned than the seedlings from the untreated bal ls .  

Rumhold ( 5 )  reported that sugar beet seedballs carried many fungus 
spores. The writer ohserverl an abundance of Alternaria spores on many 
of the hrowned seedlings which were examined microscopically. Rhjz,opus 



PROCEEDINGS----FIFTH GENER;\L MEETIN(;  99 

fruiting hodies were obsL'rvcd on a less num her of  hrowlled sn'dl i l 1 �"'; and 
Asrerg

-
dlu5 and FH.�aTiH111 ( ) Il d J l  ( )cGL"innal hrowl1cd ,..;cedl 1 1 lg . Fr: lIn 4 i  

plantings o n  agar mauc hy Dr. Kotila ( 4 )  from the hrowned sLTulings 
tested hetween blotters, 36 were identified as species of Alternaria, 4 as 
Aspergillus. 3 as bacteria, 1 as FHsdTium, and 1 as Rhizopus. No conclu
sions on the cause of browning (tll be made from the tests completed at 
this time. 

SnlllIuury 
The above preliminary results from 9 samples of sugar heet seed halls 

indicated that approximately equal germination results were obtained on 
Kimpak and soil .  There was no appreciahle difference in the germination 
results whether the seed was treated or untreated prior to testing on these 
2 substrata. Seedballs pretreated hy soaking for 2 or 4 hours and washed 
in running water for 4 hours, and tcstccl

-
hetween blotters gave higher 

results (percentage of balls producing seedlings free from hrowning) than 
untreated scedhalls ; none of the hlotter tests gave as high germination 
results as Kimpak or soi l tests. 

Literature Citt�d 
( 1 ) 1 9 4 6 .  Service and Regulatory An nouncements No.  1 5 0  

U.S.D.A. ,  P.M .A . 

( 2 )  l Y4 5 .  Rules for testing seeds. Assoc . of Official Seed Analysts. 
Proc . 1 9 H : 1 7 · 4 2 .  

( :\ )  CADDIE, ROBERT S .  
1 9 4 6 .  New type sceo washer. Scco World, 60 ( 3 ) : 1 8 ,  2 1 l .  Nov. 

( 4 )  KOTILA, JOHN E .  
Division o f  Sugar Plant Investigations A . R . A .  PISAE, U.S .D.A. 

( 5 )  Rl'MBOLD, e,'ROLl N E .  
1 9 2 4 .  Facts ahout sugar. l R :  :' '2 2 - � 2 4 . 

(6)  STOUT, MYRON AND TOLMAN, Bill !': .  

1 94 1 .  Interference of ammonia released from sugar heet seed
halls, with laboratory germi nation tests. Jour. of Amcr. 
Soc. of Agronomy, :' 3 ( 1 ) : 6 ) -()9.  




