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In part 1 of this study we examined 69

core journals in botany to see what they
cite and what cites them. 1 The data
showed that botanists cite research pub-
lished in almost 20,000 journals cover-
ing various basic and applied science
fields not directly related to botany. At
the same time, botanical research is
cited by fewer journals (about 900), and
in areas more closely related to bota-
ny—horticulture, agronomy, and ecolo-
gy, for example. The data on which the
study was based were taken from the
1978 Science Citation Indexm (SCP)

Journal Citation Reportsw (JCR 1“).

This second part of our study is based
on information taken from the entire

SCI for the period from 1968 to 1977.
We have examined growth and publica-
tion patterns of botanical literature for a
decade. We’ve tabulated the number of
articles published and the number of
references included in a typical botany
article. In Table 1, we’ve included only

those core botany journals for which
data were available over a four-year
period, or longer. Therefore, of the 69
core journals examined in part 1 of this
study, only 61 are included in part 2. We
have excluded Advances in Agronomy,

A ustmlian Jouma! of Plant Physiology,

Bulletin of the Torrey Botanical Club,

Environmental and Experimental Bota-

ny, Phytopathologische Zeitschn’ft,

Soviet Plant Physiology, Taxon, and
Vegetatio.

For the 61 journals studied, the num-
ber of articles published increased from

August ll,1980

5,072 in 1968 to 7,684 in 1977 (Table 1).
Thk is an overall increase of 5170, or an
annual growth rate of about 4.7%. Over
the same period, the SCI data base in-
creased from 311,959 items in 1968 to
465,067 in 1977. Thus, the SC1 grew at
an annual average rate of 4.57’0. If we
assume the SCI data base roughly
represents the scientific literature as a
whole, we can say that botanical litera-
ture kept pace with the annual growth
rate of scientific publications in general.
This is in contrast to the biochemical

literature, which grew at a rate of

5.3~o.2

The individual journals that published
the greatest number of articles in 1977
are Plant Physiology (1, 170), Phyto-

chemi.rtry (616), and the Journal of Phy -
cology (522). The Journal of Phycology

shows the largest average annual growth
rate between 1968-77 (20.9~o ), but thk
is largely due to a jump in source items
published in 1976 (200) and 1977 (522).
Between 1968 and 1976, the average an-
nual growth rate for the Journal of

Phyco!ogy was only 9. 7’?70. Zeitschn~t

fur Pj7anzenphysiologie shows an annual
average increase of 13.4% from
1968-77, and Annals of Botany 10.2?70.

Over the same time period, Phyto-

pathology decreased the number of ar-

ticles it published by an average annual
rate of 9.4’?fo. The Amen”can Journal of

Botany reduced its output by an average
of 9.@% per year. Dansk Botansk Arkiv

shows the greatest average annual
decrease (1 i’.o~. ), but it didn’t publish
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more than 13 articles in any given year
from 1968-77.

Some people may misinterpret the de-
cline in total source items published per
year as an indication that a journal is
“dying.” Remember that source items
refer to more than research arti-
cles—editorials, abstracts, letters, and
other communications are all counted
as source items. For example, Phy(o-

pathology published 913 source items in

1969 (Table 1), of which nearly 600 were
abstracts of papers read at various re-
gional meetings of the American Phyto-
pathological Society. In 1975, the same
journal published 374 source items,
none of which were abstracts, In fact,
the Society didn’t publish abstracts in its
journal from 1974-79. During that time
the Society published the abstracts in its
proceedings and newsletters. Thus, de-

clines in published source items may ac-

Table 1: Annual mtat of source items published by each c,wt’ botany journal. 19b8-”-.

Pubtkxtion Year

JOURNAL
Acts J3iol.Craco~

Ser. Bet.
Acla Bot. Neer.
Agn. Hort. Genet

Landskrona
Amer. J. Bet.
Angew. BOI.
Ann. A. Plant.
Ann. Bet.
Ann. Mo. Bet.

Gard.
Annu. Rev.

Phytopathol.
Annu, Rev. Plant

Physiol.
Aust. J. Bet.
Ber, Deut.

Eot. Ges.
Biochem, Physiol.

Pflanz.
Biol. Plant.
Bet. Bull. Acad.

Sinica
Bot. Gaz
Bet. J. Lin. Sot,
Bet. Msg. —

Tokyo
Bo(. Notis.
Bet. Rev.
Bot. Tidsskr.
Brittonia
Bryologist
Can. 1. Bet.
Can. J. Plant Sci.
Commun. Soil

Sci. Plant Anal.
Dan. Bet. Ark.
Econ. J30t.
Euphytica
Flora
Isr, J. Bet.
J, Arnold

Arboretum
J. Exp. Bet.

I’m

19
M)

l-t
363

—

29
71

32

19

22
37

82

41
59

16
55
32

73
41
10
19
41
4s

221
124

—

II
47

106
—

42

24
Ht

1%9

5
77

s
I 53
—

27
82

36

19

25
42

69

51
60

16
44
26

S/i

63
12
17
36
53

306
139

—

13
43
49
—

23

33
79

1970

15
113

6
35”

—

25
I05

26

19

23
27

-f-i

58
58

14
49
21

52

39
9
8

33
55

339
I42

.

I
52
~o
—

49

22
I(M

1971

14
75

h
35 I

—

.30
115

16

24

22
24

58

62
48

‘9
52
38

49
42
II
14
35
66

3t4
106

—

I
42
73
31
S6

28
lCO

1972

19
M

2
332

28
I02

3t

20

17
2.5

73

M
69

12
62
23

34
58
II
13
85
(l-

334
I-8

—

3
42
64
32
3X

26
110

I 973

I .3
129

3
I29

24
11”

29

22

21
~~

sl

“4
“(l

20
.Y3
40

33
29
12
24
M
81

325

17“

1
33
81
37
59

21
133

I974

15
. .

7

4.U
30
39

1.33

58

22

19
50

61

122
81

16
54
45

33
W

.

20
43
-~

34s
I 04

W
3

x)
W
33
21

29
120

1975

8
-b

4
I35
25
27

13tl

64

21

20
t)2

M

131
94

20
58
33

42
.$2
12

19
36
“o

.Uh
205

59
3

34
110
27
~~

24
94

1977

15
ti)

!
lsi

28
i~

1“1

-lb

~~

?1
40

48

ho
“6

Itt
“()
~~

3“
“b
II
Is
40
98

351
Xh

“9
2

48
101
4“
49

26
140
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I J. Brii. GrasaJand
Soc

J. Bryol,
J. Phycol.
Lloydla — J. Nat.

Prod.
New Phytol.
Oecol. Plant.
Photosynthetic
Physiol. PJant

Pathol.
Physiol. Plant.
Physiol. Veget.
Photochemistry
Phyton — Ann.

Rei Bot Austria
Phflopathology
Plant Cell Physiol.
Plant Dis. Rep.
Plant Pathol.
Plant Physiol.
Plant Sci. Lett.
Plant Soil
Plant Sysi. Evol.
Phmta
Planm Med.
Qual. Plant.
Rev. Palaeobot.

Palynol,
Weed Res.
Weed Sci.
Z. Pflanzenphysiol
Z. Pflanzenzucht.

Tntal
Average

SCI

data base
(in
thouazmds)

48
—

95

8$
78

29

—

147
31

344

16
’744

98
—

58
598

;
32

213
76
57

35
43

150
84
44

5072
95,1

312

57
—

64

99
104
33
42

—

152
27

427

14
913
102
—

42
527

—

99
-77

233
54
76

14
543

143
84
48

5142
95.2

345

47
—

127

103
109
54
37

—
140
48

446

19
929
127

63
609
—

136
46

210
’77
14

18
48

173
103
47

5703
105.6

355

55
—

137

35
112
70
56

51
185

57
674

—

703
141
401

50
629

—

194
39

213
89
24

22
48

165
119
54

6241
109.5

365

tually be a sign of journal “health’-it
may be publishing as many research ar-
ticles but fewer short communications.

Table 2 shows the average number of
references per article published in the
core joumals from 1968-77. The figures
are calculated by dividing the refer-
ences contained in all issues of a journal
during a single year (R) by the source
items it published that year (S). Most of
the 61 journals in Table 2 (49) averaged
between 10-29 references. Six have R/S
values less than ten.

Three journals in Table 2 published
papers that, on average, included 100 or
more references throughout the ten
year period: Annual Review of Phyto-

pathology (103.6), Annual Review of

P[ant Physiology (175.2), and Botanical

44
22
61

98
121
’72
56

44
138
75

781

11
857
132
381

50
704

—

146
28

226
108
28

33
51

132
135

52

6652
114.7

381

47
32

171

110
138
67
53

55
174

53
659

15
580
137
361

50
741

—

147
56

241
110
39

22
54

146
124

56

6338
109.3

400

55
20

181

46
115
101
xl

49
199

543
629

33
475
140
383

45
782
120
148

7
221
119
23

39
61

132
180
93

6881
112.8

401

59
18

184

12a
117
125

59

94
1%
78

746

14
374
1$4
332

Ml
895
125
125
34

204
152
25

32
63

115
147
65

64.33
112.0

429

38
33

203

131
135
136
64

69
2m

75
627

16
317
154
359

57
929
118
141
49

244
131
43

37
59

131
211

73

6949
113.9

441

40
23

522

124
151
1.50
46

w
183
74

616

9
307
184
330

50
1170
162
214
52

240
142
32

36
60

105
261

6a

7684
126.0

465

490
148

1742

%2
1180
808
492

426
1714

%8
5949

147
6205
1369
2547

531
7X34

525
1449
420

2245
1058
%1

288
537

1392
1448
6a3

Review (178.8). Not surprisingly, all
three are review journals. Three more
journals show average IVS values be-
tween 30-49: Botanical Journal of the

Linnean Society (30.4), Dansk Botansk

Arkiv (48.9), and Journal of the Arnold

Arboretum (40.3). However, none of
these published more than 45 articles in

a given Year (Table 1), and Damk
Botansk Arkiv only published between
one and 13 articles from 1968-77. As it
turns out, these three journals publish a
large number of review articles. This is

not apparent from their titles.
For each year during 1968-77, the

average botany article contained at least
17T0 more references than the average
SCZ item. While the ddference is not in-
significant, part of it may be due to the
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Table 2: Average number rrf references per source item (R/S) for the core botany journals and all

SCI@ journals. 196&77,

PrIfdkcsrdolr Year

JOURNAL

Acts Biol. Cracov.
Ser. Bot.

Acla Bot. Neer.
Agri. Hort. Genet.

hrdskrorra
Amer. J. Bet.
Angew. Bet.
Ann. A. Plant.
Ann. Bot
Ann. Mo. Bet.

Gard.
Annu. Rev.

Phytopathol,
Annu. Rev. Plant

Physiol,
AUSI. J. Bet.
Ber. Deut. Bot.

Ges.
Bicxhem. Physiol.

Pflanz,
Biol, Plant.
Bot. BuU. Acad,

Sinica
Bet. Gaz.
Bet. J. Lirs. Sot.

1968 1969 1970 1971 1972 1973

20.7 18.4 15.4 34.0 20.2 360
11.1 16.6 13,1 15.3 11.8 9,1

7.7 12.4 22,2 5.5 370.0 14.0
9.1 21.8 9.1 6.5 8.2 23.1
— —— .— —

12.3 21.1 18,2 14.5 18.2 14.0
19.2 18.4 15.8 16.4 15,3 18.3

5.4 14.3 10.2 16.3 27.4 22.3

101.1 117.4 103.2 90.0 104.6 112.3

170.2 176.2 155.9 140.3 154.2 193.2
2-3.7 20.6 22.0 18.4 26.6 20.5

17.0 20,3 19.0 18.1 19.7 24.9

25.4 23,3 20.6 17.1 17.5 17,7
17.2 15.3 16.0 15.8 16,4 13.7

15.4 11.6 15.2 12.2 22.9 17,6
17.6 14.9 19.6 18.9 18.7 16,4
23.6 28.3 24.0 13.5 23.8 W.1

Bot Msg. —
Tokyo 16.3 15.5 13,0 15.8 14.2 12.8

Bet. Notis. 17.6 10.9 21.1 18.4 17.9 29.4
Bet. Rev. 233.3 137.5 189.1 219.2 194.8 110,3
Bot. Tid.sskr. 28.4 28.7 26.3 24.1 19.9 19.6
Brittonia
Bryologist
Can. J. BOI.
Can. J. Plant Sci.
COmmun. Soil Sci.

Plant Anal.
Dan. Bet. Ark.
Econ Bot
Euphytica
Flora
Jsr. J. Bet.
J. Arnold

Arboretum
J. Exp. Bet.
J. Brit. Gm.ssland

SW,
J. Bryol.
J. Phycol,
Lloydia—J. Nat.

Prod.
New Phytol.
OeCol. Plant.
Photosynthetic
PhysioL Plant

PathoL
Physiol. Plant.
PhysioL Veget.
Phytwhemistry
Phyton-Ann. Rei

Bet. Austria

13.3 16.3 14,8 15.4 5.7 21.1
8.4 17.1 16.2 12.9 14.3 12.0

18.2 17.0 17.8 19,2 19.9 19.6
8.0 8.9 8,2 7.6 9,0 9.9

— — — — — —

18.4 6,6 28.0 130.O 98.7 175.0
18.0 22,7 21.9 19.6 35.4 27.8
11.4 12.3 13,4 14.8 16.5 14.8

— —— 29.3 30.5 27.8
9.5 12,2 12.0 7,6 7.1 6.5

20.8 30.2 41.8 64.2 26.9 29,8
18.7 20,8 19.1 19.8 19,0 18.4

11.0 12.7 14.2 7,7 9.6 11.3
— —— — 9.5 11.3

11.5 J9.8 10,4 8.9 22.5 10,5

27.3 32,5 31.1 52.4 10.9 13.0
23.1 26.3 17.3 20.2 21.1 2J.1

— 30.5 21.9 17.3 21.2 25.7
18.6 18.9 X).9 15.5 18.2 21,5

— — — 22.7 18.5 19.3
20.8 18.5 18.5 20.0 20.8 19.6
32.8 20,8 26.5 16.4 20.7 25.8
17.1 15.6 16.4 13.9 14.4 15.6

12.6 28,2 19.1 — 14.0 25.4

Average

1974 197s 1976 1977 1968-77

37,1 32.5 44.8 21.6 27.6
15.9 10.8 13.3 12.4 12.7

5.8 33.8 4.6 115,0 26.2
6.7 23.4 24.0 23,0 12,2

23.6 18,4 21.0 19.7 20,8
11,2 22.8 16.5 21,5 17. [
17.8 17.6 19.0 19.8 17.9

61,6 26.3 17.2 24.8 25.7

114.O 77.6 117.5 IIXI.3 103.6

232.3 188.0 187.9 158. S 175.2
28.4 20.9 26.4 24.6 23,5

20.7 58.7 26.9 26.1 22.6

20.5 21.6 19.8 20,4 20.3
14.2 14.7 13.8 15.8 15.2

14.9 15.0 14.1 18.0 15.7
18.6 19.2 21.8 21.5 18.9
26.8 31.6 40.8 32.3 30.4

17.1 13.7 14.6 12.5 14.7
15,7 23.1 16.9 16.8 17,9

280.0 139.8 186.8 155.3 178.8
33.7 24.6 31.3 36.9 27.4
12,7 14.9 11.8 21.5 13.6
15.3 14.1 12.2 12.5 13.5
20.2 21.1 24.2 21.2 19.9

9.3 9.8 9.3 11.2 9.3

10.3 14.7 15.2 11.3 12,7
64.3 91.7 135.0 Iwo 48.9
24.3 20.9 24.5 22.4 23.5
13.3 13.6 15.1 15.4 14.0
26.2 27.1 23.1 23.5 26.5
20.7 6,2 6.8 6.1 8,5

56.4 41.7 59.4 33.6 40,3
19,9 20.3 20.0 20.2 19.6

8.0 14.9 12.3 12.5 11,4
33.9 47,1 8.3 14.1 18.2

9.3 9,5 10.0 3.2 8.7

39,9 15.1 14.8 15.5 21,6
24.5 21.3 22.1 23, I 22.0
22,7 23,6 25.4 25.4 23.7
31.7 24.2 19.4 28.0 21.7

2.3.1 21.7 21.5 21.2 21,2
20.2 19.3 19.9 21.5 19.9
23,8 21.2 25.5 25,2 23.9
14,9 14.8 16.1 15.7 15.3

22.1 23,7 22.3 21.1 21,1
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Phytopatholosy
Plant Cell Physiol.
Plant Ois. Rep.
Plant Pathol.
Plant Physiol.
Planta
Plant Soil
Plant Syst. Evol.
Plant Sci. Lett.
Planta Med.
Qual. Plain.
Rev. Palaeobot.

Palymol.
Weed Res.
Weed Sci.
Z. Pflanzenphysiol.
Z. Pflanzenzucht.

7.2 7.2 6.4 6,6 5.0 8.9 11.7 14.2 14.6 15.9 8.4
14.7 16.1 15.7 13.8 15.7 16,9 16.8 16.1 18.7 16.3 16.1

—— — 6.4 6.6 7.2 7.0 8.0 7.7 9.0 7.4
6.1 5.8 5.3 7.3 6,0 5.1 5.5 6,0 5.1 6.3 5,8

11,6 11.2 11.5 11.7 10.9 10.9 10.9 9.9 8.6 8.2 10.3
20.0 18.1 17.9 17.9 18.6 18.3 19,8 18.7 20.5 21.5 19.2
15.6 15.1 18.6 17.1 13.2 13.5 13.9 18.4 14.3 15.2 15.5
22.8 18.8 19,4 23.1 23.0 19,4 22.6 20.0 27.2 18.3 21.0

— . — — — — 15.9 16.1 17.2 16,1 16.3
1?.8 13.8 17. I 13.2 16.2 15.5 13.3 14,5 12.4 12.1 14,3
16,1 20.1 21.5 31.0 17.5 22.1 23.9 28.3 22.7 21.4 21.5

45.6 18.5 22.3 17.0 21.6 32.8 24.4 30.2 32.0 35.8 29.5
24.5 14.3 14.0 10.2 11.1 12.2 13.6 12.8 17.0 15.6 14.4
10.9 11.1 13.5 12.1 12.0 12.0 13.1 11.7 13.9 14.4 12.4
21.2 19.4 20.6 18.5 17,9 19.4 19.8 20,2 19.2 18.6 19.3
22,7 24.6 24.7 21.8 20.8 20.9 19.5 19.7 15.8 16.5 20.2

Ave. Botanv lnl. 15.9 16.7 15.4 14.8 14.5 16.2 16.9 17.0 17.4 16,2
Av;. SCI 1;1. 12.0 11.6 12.6 12.1

inclusion in the SCI data base of letters,
abstracts, and short communications.
Thus, the SC1 contains items that often
lack any references at all, and this
“dilutes” the SC1’s R/S values in com-
parison to those for botany articles. By
contrast, we found that biochemical ar-
ticles contained 70$’o more references
than the average SCI item.z

The average R/S values for articles
published in core botany journals re-
mained steady over the ten year period,

increasing only 1.9’?70from 15.9 in 1968
to 16.2 in 1977. The SC1, on the other
hand, increased its RIS values by lz.s~o

from 1%8-77. However, average botany
article R/S values fluctuate from year to
year, with a low of 14.5 in 1972 to a high
of 17.4 in 1976. Moreover, the number
of core botany journals increased from
53 in 1968 to 61 in 1977, and the addi-
tion of new journals may have contri-
buted to the fluctuation in total R)S
values.

To get a clearer idea of how the
botany literature grew in terms of
source items publiihed and RAS values
from 1968-77, we can exclude from con-
sideration review journals and journals
that began publishing after 1%8. This
leaves us with 49 core botany journals
that published consecutively from

1968-77. Information on them is listed in

Table 3. Table 3 shows that the number

12.4 12,6 13.1 13.3 13.7 13.5

of source items published in these 49
core journals increased from 5,~5 in
1%8 to 6,738 in 1977. This amounts to
an overall growth of 34. 6T0, or an an-
nual average of 3.3’%. Also, the average
article’s R/S value increased from 14.4
in 1968 to 15.3 in 1977, representing an
overalf increase of 6.2%. Again, these
figures show that while the botany liter-
ature grew steadily over the years, the
average botany article didn’t significant-
ly increase the number of its references
from 1968 to 1977. This is in contrast to
the average biochemical article, which
increased its number of references

10.4V0 over the same time.2

In part one of this study, 1 plant
biologist Jacob Levitt, Carnegie Institu-
tion of Washington, Stanford, Califor-
nia, estimated that as much as 75 ‘?ZO of
the botany literature describes basic
research in plant physiology. Obviously,
we can’t definitively confirm his sugges-
tion. Such an effort would require an
article-by-article survey of the entire

botany literature, which in 1978 alone
amounted to more than 11,(X)Oarticles. ~
However, we can look at a selected
sample of botany articles to see if plant
physiology dominates botanical re-
search.

Table 4 lists the most-cited botany ar-
ticle from each core journal that had
more than 30 citations from 1961-78. Of
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Table 3: Toial number of references, total number of ‘wurce items, and a}erage number of references per
source item (R/S) for the core botany journals publishing con5ecu[ively since 196S, and average number of
references per source item fR/S) for all SCI journals.

YEAR OF PUBLICAITON

1968 1%9 1970 1971 1972 1973 1974 1975 1976 1977

Total References
for 49 Core 72,329 74,752 79,036 79,247 83,439 87,766 95,7X) 96,1fKI 99,790103,328

Botany loumals

Total Source Items
for 49 Core 5,(X)5 5,039 5,579 5,631 6,042 5,716 6,036 5,961 h,093 6,”38

Botany Jrmmals

Average R/S
for 49 Core Botany 14,4 14.8 14.2 14.1 13,8 15.3 ]5.9 16f 16.4 15.3

Journals

Average RIS
for All SC/ 12.0 11.6 11.6 12. I 12.4 12.6 131 13.3 13- 135

Journals

the 42 articles listed, 28 concentrate on
plant physiology—growth conditions,
function, and biochemical processes of
plants or algae. Thus, the data present-
ed in Table 4 roughly confirm Levitt’s
estimate. The remaining 14 articles
describe various methods, and research
in the anatomy, ecology, and evolution

of plant systems.
One of the most-cited papers in Table

4 is from the Canadian Journal of

Botany. In the first part of this study, 1 I
explained that we dropped this journal
from coverage in Current Contents@’/

Lye Sciences {C@/LS) because its im-
pact was not impressive. However, we
reinstated it after deciding there were

many other journals in other fields with
lower impact, which we still cover. We
now have more reasons to continue to
cover the Canadian Journal of Botany in

CC/LS, since it publishes highfy-cited
research despite its relatively low im-
pact. In fact, it published seven papers
that were cited more than 30 times from
1961-78.

As a more up-to-date selection, in
Table 5 we’ve compiled a list of 46

published items cited 20 times or more
by the core in 1978. Thirty-one items
are articles and 15 are books. The ar-

ticles illustrate the importance of non-
core journals in the botany literature.

Sixteen articles were published in non-
core journals while 15 appeared in core
journals.

About 15 items on the list have ap-
peared on our earlier lists of most-cited
papers or books, so there is no need to
elaborate on them. Once again, they re-
flect that the plant sciences are another
aspect of life science. These papers are
published in journals like Biochemical
Journal, Journal of Biological Chemis-

try, and Experimental Ceil Research.

The general science joumals—-+ature,
Science, and Proceedings of the Na-

tional Academy of Sciences US—pub-
Iished one paper each in Table 5.

The most-cited item in Table 5 is a

paper describing what is often called the
Lowry method for protein measure-
ment. As I’ve reported many times, j
Lowry’s paper is an anomaly—the most-
cited item in all the scientific literature.
Brent Heath, York University, Ontario,
Canada, notes that botanists measure
plant protein content by Lowry’s meth-
od in order to define a standard against
which other plant constituents are

measured—enzyme activity per milli-
gram of protein, for example.q

Thirty years after publication, the
water culture method of growing plants

without soil described by Hoagland and
Arnon is still highly-cited. There are
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Table 4: Sinele most-cited paper from each botany core journal having more than 30 citations from
1%1 -78, in S~r-

Total Cftatfuns
1%1-1978

50 Engef.sma G &
Meijer G.

1% Donald C M.

415 Kratz WA&
Myers J.

135 Marchant R &
Robards A W.

250 Bracker C E.

320 Beevers L &
Hageman R H.

43 Hatch M D,
Kagawa T &
Craig S,

65 Melchers G &
Labib G.

35 Jeffrey S W &
Humphrey G F

108 Borthtick H A,
Hendricks S B,
Toule E H &
Tde V K.

138 Neales T F &
Incoti L D.

51 Crum H A,
Steere W C &
Anderson L E.

246 Smiffie R M &
Krotkov G.

40 Chen CH&
Bushuk W.

73 Wittwer S H &
Bukovac M J.

75 Dunald C M.

Blbffugrapfdcaf Data

The influence of light of dif-
ferent spectral regions on the
syuthesis of phenolic com-
Paurcls in gherkin seedfings in
relation to photomor-
phcgenesis. 1. Biosynthesis of
phenolic compounds.

Competition among crop and
pasture plants,

Nutrition and growth of
several blue-green algae.

Membrane systems associated
with the plasmalemma of
plant cells.

Uhrastructure of fungi.

Nitrate reduction in hlgber
plants.

Subditilon of C4-pathway
species based on differing
C4 acid decarboxylating
systems and ultrastructural
features.

Die Bedeutung haploider
h~herer Pffanzen fiir Pflanzen-
physiolugie und Pflanzen-
ziichtung. (The significance of
haploid h!gher plants for plant
physiology and plant
breeding. )

New spcctrophotometric equa-
tions for determining
cfdoropbyfls a, b, c, and C2 in
higher plants, algae and
natural phytoplankton.

Action of light on lettuce-
seed germination.

The control of leaf photo-
synthesis rate by the level of
aa-sirniiate concentration in the
leaf: a review of the
hypothesis.

A new list of mosses of North
America north of Mexico.

The estimation of nucleic
acids in some algae and higher
plants.

Nature of proteins in triticale
and its parental species. 1.
Solubihty characteristics and
amino acid composition of en-
dosperrn protein.

The effects of gibbereflin on
economic crops.

The breeding of crop
ideotypes.

Acts Bet. Neer. 14:54-72, 1%5.

Adv. Agron. 15:1-118, 1963.

Amer. J. Bet. 42:282-7, 1955.

Ann. Bor. 32:457-79, 196S.

Annu. Rev. Phytopothol. 5:34> 74. 1%7.

Annu. Rev. Plant Physiol. 20:495-522, 1%9.

Aust. J. Plant Physiol. 2:111-28.1975.

Ber. Deut. Bor. Ges. 83:129-50, 1970.

Biochem. Physio[. wan.. 167:191-4, 1975.

BOI. Gaz, 115:205-25, 1954.

Be/. Rev. 34:10’7-25, 1968.

Bryo/ogisr 76:85-130, 1973.

Can. J. Bor. 38:31-49, 1960.

Can J. P/ant Sri. 50:9-14.1970.

ECOn. Dof. 12:213-55, 19543.

Euphytica 17:385-403, 196S.
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65 RUPPCI H G.

32 Drw-yWH&
Nisbet I C T,

~ Tflley J M A
&Tmry RA

114 Henshaw G G,
lha K K,
Mehta A R,
Shakeshaft D J &
Sv:eei H E

87 Aflen M M.

50 CordeU G A.

161 Weatherley P E

59 Paine R T,

49 Heath M C &
Heath I B.

1432 Murashige T &
Skwg F.

M Petit A,
DeJhaye S,
Tempe J &
Morel M G.

368 Lmmis WD&
Battaile J.

138 Clemens G P &
Sisler H D.

148 Farkas GL&
Kraly Z.

Unterxuchungen “fiber die F/em 152:113-38, 1%2.
Zusammensetzung von
Ch/ore/la bei Synchronisation
im Licht-Dunkel-Wechscl. (In-
vestigations on the composi-
tion of chlorella during syn-
chronization in light
exchange. )

Succexxion. J. Arnold Arboretum 54:331-68.1973.

A twc-stage technique for the J Brir. Gmm/and Sot. 18: IO4-10, 1963.
in vtfro digestion
of forage crops.

Studies on the growth in J. J?XP. Bet. 17:362-77, 1966.
culture of plant cells. 1.
Growth patterns in batch
propagated suspension
cultures.

Simple conditions for growth J. Phycol. 4:1-4. 1968.
of unicellular blue-green algae
on plates.

Biosynthesis of indole Lloydio— J. Nat. Prod. 37;2 19-98, i 974.

alkaloids.

Studies in the water relations New Phytol. 49:81-97, (9.50.

of the cotton plant. 1. The
field measurement of water
deficits in leaves.

Intertidal community Oecologia P/ant. I 5:93-120, 1974.
structure.

Ultrastructure of an immune Physiol. Plant Patho[. 1:277-87, 1971,

and a susceptible reaction of
cowpea leaves to rust infec-
tion.

A revised medium for rapid Phy.io/. Planr. 15:473-97, 1962.

growth and bIo-assaY with
tobacco tissues cultures.

Recherches sur Ies guanidines Physio/. Veget 8:205-13, 1970.

des tiasus de crown gall.
(Studies on guanidines of
crown-gall tumors. )

Plant phenolic compounds Photochemistry 5:423-38, 1%6.
and the isolation of plant en-

z~es.
Formation of a fungitoxic Phytopathology 59:705-6, 1%9.

derivative from Benlate.

Role of phenoJic compoundx Phytopathol Z. 44:105-50, 1%2.

in the physiology of plant
disease and diwase resistance.

153 Take be 1, Otsuki Y Ixdation of tobacco Plant Cell Physio[. 9:115-24, 1968
& Aokl S. mcxcrphyll cells in intact and

active state.

147 Jenkins W R. A rapid centrifugtd- P[an[ Dis. Rep. 48;692, 1964.

flotation technique for
separating nematodes from
soil.

210 Large E C. Growth stages in illustrations P/ant Patho/. 3:128-9, 1954.

of the Feekes’ scale.

64 Marre E, Lado P, Correlation between cell Plant Sci. .Lett. 1:179-84, 1973,
Rasi Caldogno R enlargement in pea internode
& Columbo R. segments and decrease in the

pH of the medium of incuba-
tion. 1. Effects of fusicoccin,
natural and synthetic auxins
and mannitol.
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2595 k-non D L

160 JohnsonC M
Stout P R,
BroyerT C &
Carlton A B.

156 Jones R L
& Vainer J E.

38 Llchti-Federovich S
& Ritchie J C.

74 Whkaker R H.

54 Geissbuhfer H,
Hsselbach C,
Abei H &
Abner L.

176 Mohr H.

50 MelcbersG.

Copper enzymes in isolated
chloroplasts. Polyphenol-
oxida.se in Beta wdgani.

Comparative chlorine
requirements of dtiferent plant
species

The bloasaayof gibberelhns.

Recent pofJen assemblages
from the western interior of
Canada.

Evolution and measurement
of species diversity.

The fate of N’-(4-cfdorophen-
oxy)-phenyl-N, N-dlmethylurea
(C-1983) in soiJs and plants.
3, Breakdown in soils and
plants.
Lfnterauchungenzur
Ph~mhrominduzierten
Photomorphogenesedes Senf-
keimlings.(Sinapis ulba L.)
(Investigations on
phytochrome induced
photornorphogenesis in tbe
mustard seedliig. )

Haploid higher plants for plant
breeding.

Pkrnt Physiol. 24:1-15, 1949,

Plant Soi[ 8:337-53, 1957.

P/anta 72:155-61, 1%7,

Rev. Palaeobot. Palyncd. 7:297-344, 1%8.

Taron 21:213-51, 1972.

Weed Re.. 3:277-97, 1%3.

Z. @’anzerrphysio/. 54:63-83, 1966

Z. ~anzenziicht. 67:19-32, 1972.

Table 52 Items cited 20 or more times by botany core journals in 1978.

Total Cftatfmu Cktad Item
197fl

428

145

122

90

60

55

47

47

46

43

43

41

41

Lowry O H, Roaabrough N 1, Far A L & Randall R J. Protein measurement with the
foli phenol reagent. J. Bin/. Chem. 193:265, 1951.

Amen D L Copper enzymes in isolated cfdoroplasts: polyphenoloxidase in Beta vulgank,

Plant Physiol. 24:1, 1948.

Mtrmahkge T & Sknng F. Revised medium for rapid growth and bio-aaaays with tobacco
tissue cultures. Physiol. Plant. 15:473, 1%2.

Spurr A R. A low viscosity epoxy resin embeddhg medhm for electron microscopy.
J. .!h7fSttWCt. Res. 26:31, 1%9.

Reymdda E S. Use of lead citrate at high pH as an electron-opaque stain in electron
microscopy. f, Cc/l Biol. 17:208, 1963.

Davia B 1. DW electrophoresia H. Method and application to human serum proteins.
Ann. NY Acmi. Sci. 121:404, 1964.

Job!msen D A. Pfant microtechnique, New York: McGraw-Hill, 1940, 523 p.

Steel R G & Torrfe J H. Principles and procedures of statistics with speciaf reference fo rhe

biological sciences New York: McGraw-HiJf, 1‘W. 481 p.

Mabry T J. Markham K R & Thomas M B. The systematic identification off/a .onoids.
Berlin: Springer-Verlag, 1970. 354p.

Jensen W A. Botanical histochemistry: principles and pmctice.

San Francksco: Freemmr, 1%2. 408 p.

Lfnsmaker E M & Skoog F. Organic growth factor requirements of tobacco tissue culture.
Physiol. P[anf, 18:100, 1956.

LevfttL Responses ofp[ant. to environmental sfresses, New York: Academic Press, 1972.697 p.

Weher K & Osborn M. Refinability of molecular weight determinations by dmiecyl sulfate-
pdyacrylamide gel electrophoresis. /. Bio/. Chem. 244:4406, 1%9.
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37 Dubols M, Gkllcs K A, Hamfhon J K, Rehem P A & Smith F. Cohmirnetnc method f<)r
determination of vapors and related substances. A rza{ chem 28: 3S(I, 19s6.

37 EsmJ K. Plan! armromy. New York: Wiley, 1965.767 p.

37 Hsfao T C. Plant responses to water stress.
Annu. Rev P/an( Ph,vsio/. 24:519. 1973.

36 Bfack C C. Photosynthetic carbon fixation in relation to net C02 uptake.
Annu Rev Plant Ph.vs(ol. 24:253, 1973.

33 Abeles F B. Edt,v[ene in p/anr bio/ogy New York: Academic Press, 1973.302 p.

33 Gmmborg O C, MJKsr R A & Ojfnm K. Nutrient requirements of suspension culiures of soybean
rcmt cells. Exp Cc/f Re.r. 50:151, 1968.

33 Hoa@and D R & Armon D L The water-culture method for growing p[an[s without soil.
Circ. C’alI~.ARnc. Exp. S[n. 347:1, IQW.

.30 C~nquht A. The e voiu tion 4nd class~icatmn o.f .flo wenng plant.v

New York: Ho.ghtofi-Mlfflh I%8. 396 p.

27 BIfgh E G & Dyer W J. A rapid method of total lipid extraction and purifkation,
Can J Bmchem, Physml. 37:911. 1959.

27 Davh G L. Systematic embryology of the ongiwsperm.r.

New York: Wiley, 1%6. S28 p.

27 Feder N & OBrJen T P. Plant microtechnique: some principles and new methods.
Amer J. Bof 55:123, 1968.

27 MacKJfmey G. Absm-ption of light by chlorophyll solutions. J B/o/ Chem. 140:315, IWI,

27 MfJfJJI B J & b P J. Pathway of nitrogen assimilation i“ plants. Ph,v/och~mi.~/ry 15:W’3, IW6.

27 Rnschke K. Stomatal action. Annu ReI P/anz Ph.ww/ 26:309, IW5.

26 JJeevera L & Hmgemrm R H. Nitrate reduction in higher plants,
Annu Re, P/anf Phy.rio/. 20:495, 1969.

26 Laenmdf U K. Cleavage of structural proteins during assembly of the head of the
bacteriophage-T4. Na/ure 227:&X), 1970.

26 Loenlmg U E. Fractionation of high-molecular weight ribonucleic acid by polyacrylamlde-ge]
electrophoresis. Blochem J 102:251, 1%7,

25 Epstekn E. Mineml nuttit[on of plant., pn’nc!ples and per.$pectItws New York: Wiley. 19~2. 412 p

25 Schofsmder P F, Hsmmel H T, BmdstmeI E D & Hemmfngsen E A. Sap pressure in \ ascular
plants: negative hydrostatic pressure can be measured. Science I-$8:339, 19h5.

23 Sokal R R & Rohlf F J. Biometry, the pnnciple.r and pmctice of .naii.rtics !n hlolo,qicul re.worth

San Francisco: Freeman, 1969.776 p.

23 Heber U. Metabcdite exchange between chloroplasts and cy[oplasma.
Annu. Rev. Plan( Ph.v.r!ol 2S:393, 1974.

23 Ien$en R G & $mshmm J A. Photosynthesis by isolated chloroplasts.
Pmc Nat. Acad Set. US 56:1095, 1966.

23 WmrJecor G W & Cochran W G. Statistical me(hods.

Ames, IA: Iowa State Univ. Press, 1967.S93p.
22 BobJmmm F, Burkhardt T & Zdero C. Na[undly occurring acef.vlene.r

New York: Academic Press, 1973.541 p.

22 Derbyshire E, Wright D J & Bouher D. Legumin and vicilin, storage proteins of legume seeds.
Ph.vtochemistry 15:3, 1976.

22 Mshesbwarl P. An introduction [o (he embr.vdogy of angio,ywrm.r.

New York McGraw-Hill. 19W. 4S3 p.

22 MJfbormw B V. Chemistry and physiology of ascorbic acid,
Annu Rev Pfant Physlc]l. 25:259, 1974.

22 Nelson N. A photometric adaptation of the Somogyi method for the determination of glucme.
J. Btol Chem. 153:375, 1944.

22 Takht+n A. FIowenngplants on”gtn and dispersal

Washington, DC: Smithsonian Inst. Press. 1%9. 310 p,

21 Gaastra P. Photosynthesis of crop plains as influenced by light, C02. temperature and stuma[al
cliffusion resistance. Meded Lundhou whogesrh. Wagentngen 59:1, 1959.

21 TolberI N E. Microbcdes: peroxisornes and glyoxysomcs. A nnu. f?e v P(an( Physio/ 22:4S, 19”1.

20 CJdJet R & Ogren W L. Regulation and photorespiration in Cl and C+ species.
lJoI. Re} 41:137, 1975.

20 PblMps I D J. Apical dominance. Annu. Re),. P/ant Phytlcd 26:341, 1975,
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other publications listed in Table 5 as
old or older than Hoaglands paper. But
they appear in well-known jour-
nals—Journal of Biological Chemistry

or P[an t Ph ysio[ogy—or they are books.
Hoaglands paper stands out because it
appeared in a circular distributed by a
California agricultural experiment sta-
tion. Non-journal publications, like cir-
culars or monographs, may be an im-
portant channel for communication be-
tween botanical researchers. Levitt

points out that monographs are among
the most-cited references for some
botanists, including himself. He says
publishing in a monograph makes the
research available to scientists who
never read the botanical journal litera-

ture.5

It is most sqpflcant that the two

other most-cited papers in Table 5 did in
fact appear in plant physiology journals.
Of the 46 cited items listed, 24 describe
plant physiology research. Two items
(both books) deal with the evolution of
flowering plants. The remaining 20
items discuss statistical or chemical
methods and plant anatomy. Again, the
data in Table 5 support Levitt’s opinion
that plant physiology dominates botani-
cal research.

● ☛☛☛☛

My thanks to Alfred We[ljams-Dorof

for his heip in the prepamtion of this

essay. O*9MIs,
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