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Purpose:
The purpose of this referee (using triploid 
watermelon and squash seed) was to compare 
germination results and photo evaluations 
between seed analysts to see if the “Rules” are 
detailed enough to achieve standardized test 
results for the cucurbit family.  The goal of this 
referee was to discern where further expansion of 
the AOSA- Seedling Evaluation guidelines for 
Cucurbitaceae might be needed, so that 
questionable seedlings are more clearly 
categorized as normal or abnormal. In addition, 
the germination methods were also observed. 



Two triploid watermelon and two squash seed samples, 
along with a photo questionnaire of each were sent to 30 
seed analysts.  
Participants were to test 400 seeds (200 seeds for squash 
sample #2) using their own germination methods or the 
AOSA method for each seed sample.  
The questionnaires had photos and questions about various 
seedling characteristics which may affect seedling 
evaluations; young seedlings, cotyledon 
damage/malformations, seed coats, cotyledon color, 
decayed seedlings, root damage, hypocotyls 
damage/malformations, peg consideration, hypocotyl 
orientation, and possible chemical damage situations.  
Participants were also asked to state their relative 
experience in working with each crop.
Twenty-two seed analysts returned the triploid 
watermelon and squash referees.

Materials and Methods:



Results and Discussion:

Germination % Abnormal % Dead % Firm %

Sample 1 Sample 2 Sample 1 Sample 2 Sample 1 Sample 2 Sample 1 Sample 2

Average: 79.41 65.36 11.36 9.00 7.64 21.77 1.59 3.86

Median: 81 67.5 8.5 8 6.5 22.5 0 0

Triploid Watermelon Germination Results:

Germination % Abnormal % Dead % Firm %

Sample 1 Sample 2 Sample 1 Sample 2 Sample 1 Sample 2 Sample 1 Sample 2

Average: 89.18 67.09 7.55 20.45 2.95 11.59 0.50 0.95

Median: 96 73 3 17.5 2 6.5 0 0

Squash Germination Results:



Triploid Watermelon Result Chart

0

20

40

60

80

100

120

5 7 8 10 11 12 ` 14 15 16 17 18 19 20 21 22 23 25 26 27 28 29
Ave

rag
e:

Med
ian

:

Participant #

G
er

m
in

at
io

n 
%

Germination % Sample 1

Germination % Sample 2

Abnormal % Sample 1

Abnormal % Sample 2

Sample 1- Germ
Median  = 81.00%
Average = 79.41%

Sample 2- Germ
Median  = 67.50%
Average = 65.36%

Sample 1- Abnormal
Average = 7.55%
Median  = 3.00%

Sample 2- Abnormal
Average = 20.45%
Median  = 17.50%



Squash Germination Result Chart
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The germination methods did not seem to impact 
the germination results as much as the 
evaluation methods.  The total number of 
sprouts, whether normal or abnormal, was fairly 
consistent for all samples.

A factor in the germination variance for both 
crops could be the experience level of the seed 
analyst.  Here is a chart showing germ % as 
compared to seedling evaluation experience:

Results and Discussion, cont.:



Triploid Watermelon Experience Level
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The photo questionnaires for both the triploid 
watermelon and squash seedlings show some 
of the reasons for the variances in germination 
results.  
The results for the Triploid Watermelon Photo 
Referee and for the Squash Photo Referee
begin on the next page. (Two pages of the 
referee were put on one sheet.)  The count of 
normal and abnormal seedlings is below each 
photo along with a % breakdown and comments 
given by seed analysts for their choices.

Results and Discussion, cont.:





















Some seed analysts do vary their 
germination methods away from both 
the AOSA and ISTA germination rules.
The experience level of the seed analyst 
does seem to have some effect on the 
germ results for the triploid watermelon 
sample.
The photo referee showed that the 
inconsistency in germs is probably mostly 
due to the inconsistency in seedling 
evaluations. 

Conclusions:



In order to bring seed analysts into closer 
agreement in their seedling evaluations of the 
cucurbit family, expanding and clarifying the 
“Rules” would be beneficial.  Adding drawings 
and/or pictures and clearly categorizing 
questionable seedlings as normal or abnormal 
would take away some of the “judgment” calls by 
seed analysts.  The photo referee shows various 
areas of inconsistency.  These areas could be 
used as a starting point, as areas which need 
clarification and expansion in the Seedling 
Evaluation Handbook.

Conclusions:



Special thanks to Antonia Correa, Amy 
Villarreal, Cristina Hurtado and Barbara 
Finkemeier (all Sakata Seed America 
employees) for dividing, packaging and 
mailing out the seed samples.  A very 
special thanks to Susan Alvarez (Seminis 
Vegetable Seeds) for agreeing to give this 
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Questions?

A more detailed report of this referee, including 
the photos used in the referee, can be obtained 
from Olga Maseda:

Olga Maseda RST
Sakata Seed America, Inc. 
18095 Serene Drive 
Morgan Hill, CA 95038-0880
408-782-5303: Fax 408-779-1978

omaseda@sakata.com


