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In this article, we would like to introduce a bibli-
ometric measure called the Degree of Separa-
tion. We can define the Degree of separation
(dS) between two articles as the number of pa-
pers that need to be sought for the two articles
to “meet”.

For example: We searched for the linkage be-
tween published work on on-the-go soil strength
measurement. As we showed in the previous is-
sue of Pedometron (No. 23), the first work is
from Haines and Keen (1925). After this paper
there seemed to be no paper on this subject for
a while until Stafford and Hendrick (1985, 1988)
and with the advent of site-specific soil and crop
management. We searched for some key papers
on the on-the-go soil strength measurement and

tabulated them in Table 1. We calculated the
degree of separation dS between the papers. For
example, the dS between articles Alihamsjah et
al. (1990) and Chung et al. (2001) is 1, as Ali-
hamsjah et al. (1990) was cited by Chung et al.
(2001). This is shown as row H, column M of Ta-
ble 1 below. Another example is for Adamchuk &
Christenson (2007) and Stafford and Hendrick
(1988) is 2. In Adamchuk & Christenson (2007),
no reference is given to Stafford and Hendrick
(1988), but it gives reference to Adamchuk et al.
(2001). In Adamchuk et al. (2001) there is a ref-
erence to Stafford and Hendrick (1988). There-
fore there are 2 degrees of separation between
the two articles (shown as row E, column O of
Table 1 below).

The degrees of separation of the main papers on
this topic are shown in a matrix in Table 1. The

Table 1 Degrees of separation between papers on on-the-go soil strength measurement

D F G H I J K L M N @)

A oo o0 0 o0 o0 o o0 o 00 o0 o0
B 1 00 e 00 © 0 © 0 e e )
C 1 o © o o0 o o0 0 00 1 o
D 0 00 e 00 © o © o e e 0
E 0 1 1 0 ) 2 3 2 3 ) 2
F 0 0 0 0 1 2 2 2 0 2
G 0 ) 0 ) ) 1 2 ) 1
H 0 o0 1 1 2 1 o0 2
| 0 o0 00 2 1 o0 2
J 0 1 1 1 o0 1
K 0 ) 1 ) 2
L 0 o0 o0 2
M 0 o0 1
N 0 00
O 0

*oo as we possibly have not found all intervening papers this might be better expressed as >5

A Keen & Haines (1925) I Van Bergeijk et al. (1996/2001)

B Haines & Keen (1925a) J Adamchuk et al. (2001)

C Haines & Keen (1925b) K Hall & Raper (2005)

D Haines & Keen (1928) L Mouazen & Ramon (2006)

E Stafford & Hendrick (1985/88) M Chung et al. (2006)

F Owen et al. (1987) N Watts et al. (2006)

G Glancey et al. (1989) O Adamchuk & Christenson (2007)
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rows and columns are in chronological order and
the lower half of the matrix is blank because we
assume earlier papers cannot refer to later ones.
There appears to be a literature developing but
there is also a relatively high degree of non cita-
tion - many of the cells show infinite separation®.
The most remarkable finding is that none of the
early work of Haines and Keen appears to have
been referenced in the scientific literature (see
rows A, B, C, D) until the Broadbalk measure-
ments were repeated recently (Watts et al.,
2006), and Watt et al.’s work seems to be sepa-
rated in the citation sense from the main body of
contemporary soil strength sensing work (see col-
umn N)

Haines and Keen’s work was lost or seen as ir-
relevant until the new impetus given by precision
agriculture in the 1990’s when similar, but inde-
pendent, work evolved again.

The ‘degree of separation” analysis can be used
to identify and help towards the development of
ideas in a discipline.
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Soil Science on D-Day

Murray has written an article on "Science on the
Normandy Beaches: J.D. Bernal and the Predic-
tion of Soil Trafficability for Operation Overlord”
for Soil Survey Horizons 49:12-15 (Spring, 2008).
This is following his “From the Chair” editorial in
Issue No. 21 of Pedometron. You can access the
article for a limited time at:

https://www.soils.org/press/releases/2008/0414/002/
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