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1. SOIL ACIDITY AT THE ROOTS OF SOME
TENNESSEE PTERIDOPHYTES

d
(Continued from. the October number)
. NATHAN H. WOODRUFF
P Donelson High School, Donelson, Tennessee
Vs Asplenium resiliens Kze. (Small Spleenwort)
- TABLE, 18. Soil acidity
e TTRE- FRrE-
QUENCY STATIONS QUENCY STATIONS
> pH OF AND pH OF AND
4 OccUR- Sus- Occur- Sus-
RENCE STATIONS RENCE STATIONS
6.30—6.34.. 2 T (2) 7.70—7:99.. 2 Rb, Y
6.40—7.29.. 0 s 7.80—7.89.. 1 Rb
7.30—7.39.. 1 P 7.90—7.99. 2 AT
7.40—7.69. 0 b P
Range pH 7.99-6.39 ] Ave. pH 7.59
Number of specimens 8 Number of stations and substations 5

Asplenium platyneuron (L.) Oakes (Ebony Spleenwort)
TABLE 19. Soil acidity

[ RE- FrE-
QUENCY STATIONS QUENCY STATIONS
| pH OF AND pH OF AND
OcCCUR- Sus- OCCUR- Sus-
RENCE STATIONS RENCE STATIONS
)
I 5.10—35.19.. 1 T 7.00—7.09.. 1 N
5.20—5.39.. 0 7.10—7.19.. 3 0, Oa, Q
5.40—5.49.. 2 Ba (2) 7.20—7.29.. 2 D, I
5.50—5.59.. 2 H, Vb 7.30—7.39.. 4 I (3), Oa
¢ 5.60—5.69.. 2 H, Wg 7.40—7.49., 6 D, E, 1, Ja,
5.70—5.79.. 0 s Kb, N
5.80—5.89.. 1 Wa 7.50—7.59.. 6 Ba, I (2), N,
5.90—35.99.. 0 |... Ra, T
6.00—6.09.. 1 Ha 7.60—7.69.. 2 Ba, N
6.10—6.19.. 2 Wh, BB 7.70—17.79 5] A, E, N (2),Rb
1 6.20—6.29.. 2 I, Ka 7.80—7.89.. 1 L
6.30—6.39.. 0 v 7.90—7.99.. 4 A, Bb, Ka, N
6.40—6.49.. 2 C I 8.00—8.09.. 3 Ba (3)
6.50—35.59. 0 8.10—8.19.. 1 Bb
! 6.60—6.6Y., 2 E, H 8.20—8.29.. 1 N
| 6.70—6.79.. 1 E 8.30—8.49.. 0
6.80—6.89. 0 = 8.50—8.59.. 1 F
6.90—6.99,. 4 E, H,1, Rd
Range pH 8.51-5_‘.18 Ave. pH 6.99
Number of specimens 61 Number of stations and substations 24
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Asplenium montanum Willd. (Mountain Spleenwort)
TABLE, 20. Soil acidity
Fri- FRE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND

OcCCURr- Sus- OCCUR- Sus-

RENCE STATIONS RENCE STATIONS
3.90—3.99.. 2 DD (2) 4,50—4.59.. 2 T, U
4.00—4.29.. [0 2 [ 4,60—4.69.. 1 u
4.30—4.39.. 1 BB 4,70—4.79.. 1 BB
4.40—4.49.. 1 BB 4.80-—4.89.. 1 U
Range pH 4.87-3.90 Ave. pH 4.43

Number of

specimens 9

Number of stations and substations 4

Asplenium cryptolepis Fernald (Wall Rue Spleenwort)
TABLE 21. Soil acidity

Fum- FrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND

OCCUR- Sus- OCCUR- SUB-

RENCE STATIONS RENCE STATIONS
7.30—7.39.. 1 Rb 7.80—7.89.. 1 Rh
7.40—7.79.1 0 |... 7.90—7.99.. ! Rb
Range pH 7.38-7.95 Ave. pH 7.78
Number of specimens 3 Number of stations and substations 1

Woodwardia areolata (L.) Presl. (Narrowleaf Chainfern)
TABLE 22. Soil acidity

FRE- FrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
Occur- Sug- OCCUR- SuB-
RENCE STATIONS RENCE STATIONS
3.80—3.89.. 1 We 4.80—4.89.. 0 sy
3.90—3.99. 1 Sh 4.90—4.99.. 2 sh (2)
4.00—4,09.. 1 X 5.00—5.09.. 1 We
4.10—4.19.. 0 5.10—35.19.. 4 Sh (2), Wb, Wi
4,20—4.29.. 1 X 5.20—35.99_. 0  |a=
4.30—4.69.. 0 ML 6.00—6.09. 2 Wa (2)
}.70—4.7‘3,. 1 Wa 6.10—6.19 1
Range pH 6.16-3.88 Ave. pH 4.52

Number of

specimens 15

Number of stations and substations 6
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Pellea atropurpurea (L.) Link. (Purple Cliffbrake)
TABLE 23. Soil acidity

: FrRE- FrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OCCUR- SuB- OCCUR- Sus-
RENCE STATIONS RENCE STATIONS
.50—6.59.. 1 E 7.90—7.99 3 A, N, P
S ger o o 500—800| 6 |AD.N@),PQ
6.90—6.99.. 1 D 8.10—8.19.. 1 n
7.00—7.29.. Ol | = 8.20—8.29.. 5 A (3), D, N
N 7.30—7.39, 1 Rb 8.30—8.39 3 A, DN
3 7la0—7.50)| 0 |- 8.40—8.49. 2 [N
4 7.60—7.60.. 1 D 8.50—8.89.. 0
7.70—7.79.. 1 fl 8.90—8.99. 1 D
7.80—7.89.. 2 P (2)
Range pH 8.96-6.57 ) Ave. pH 8.20
Nuufl:uf of specimens 28 Number of stations and substations 8
8
1
f

Photograph by Dr. Jesse M. Shaver

2 Fig. 4. Asplenium cryptolepis on a moss-covered rock near Station Rb, Little
6 Marrowbaone Creek, Davidson County, I'enn,
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Cheilanthes alabamensis (Buckley) Kunze (Alabama Lipfern)
TABLE 24. Soil acidity

FRE- FRE-
QUENCY STATIONS QUENCY STATIONS
pH oF AND pH OF AND

OCCUR- SuB- OCCUR- Sus-

RENCE STATIONS RENCE STATIONS
6.90—6.99.. 1 P 7.10—7.19.. | P
7.00—7.09.. 0 I S
Range pH 7.11-694 Ave. pH 7.05

Number of specimens 2 Number of stations and substations 1

Cheilanthes lanosa (Michx.) Watt. (Hairy Lipfern)
TABLE 25 Soil acidity

TR~ FRrE-
QUENCY STATIONS QUENCY STATIONS
pH oF AND pH oF AND

OCCUR- Sus- OccUur- SuB-

RENCE STATIONS RENCE STATIONS
6.90—6.99.. 1 Rb 7.40—7.49.. 2 P (2)
7.00—7.09_ [ I - 7.50—7.69.. 0 ==
7.10—7.19.. 2 P (2) 7.70—7.79.. 1 Rb
7.20—7.29.. 0 S 7.80—8.39.. 0 I
7.30—7.39.. 1 Rb 8.40—8.49.. 1 Rb
Range pH 8.43-6.94 . Ave.pH 7.72

Number of specimens 8

Adiantum pedatum L. (Maiden Hair Fern)
TABLE 26. Soil acidity

Number of stations and substations 3

FRrE- FrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND

OcCCURr- SuB- OCCUR- SuB-

RENCE STATIONS RENCE STATIONS
6.10—6.19.. 2 M, We 7.40—7.49.. 1 Ka
6.20—6.29.. 0 — 7.50—7.59.. 1 T, Ka
6.30—6.39.. 1 M 7.60—7.69.. 1 H, Ka
6.40—6.49.. 2 Rd 7.70—7.79.. 1 Kh
6.50—6.59.. 3 M, T (2) 7.80—7.89. 3 M (2), N
6.60—6.69.. 3 Ra, Rb, We 7.90—7.99.. 1 Rb
6.70—6.89.. 0 e B.00—8.00.. 1 Ka
6.90—6.99.. 2 Rd, T 8.10—8.34.. 0 i
7.00—7.,09_. 2 Ka, Wc 5.40—8.49, 1 N
7.10—7.19.. 2 G, Rd 8.50—8.69.. 0 |ase
7.20—7.29.. 4 M, Ra, We, Z |(8.70—8.79.. 1 N i
7.30—7.39.. 0l |
Range pH 8.75-6.13 Ave. pH 7.59

Number of specimens 32

Number of stations and substations 10
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Adiantum Capillus-Veneris L. (Southern Maidenhair)
TABLE 27. Soil acidity

FREQUENCY OF OCCURRENCE

STATIONS AND SUBSTATIONS

Pteridium latiusculum (Desv.) Hieron. var. pseudocaudatum (Clute)
Maxon (Bracken)

TABLE 28. Soil acidity

FrRE- FRE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OCCUR- SuB- OCCUR- Sus-
RENCE STATIONS RENCE STATIONS
3.60—3.69.. 1 Re 4,.90—4.99.. 0 o
3.70—3.79.. 0 [ 5.00—35.09.. 2 Rhb, We
3.80—3.89.. 1 ccC 5.10—5.19.. 2 Re, Wb
3.90—3.99.. 1 BB 5.20—5.29.. 1 T
4.00—4.09.. 1 CC 5.30—35.59.. 0
4.10—4.19.. 1 T 5.60—35.69.. 1 Wa
4.20—4.29.. 1 cc 5.70—5.79.. 1 Rb
4,.30—4.59.. [ N— 5.80—5.89.. 1 Rb
4,60—4,69.. 1 Rb 5.90—5.99.. 2 Wa (2)
4,70—4.79.. 0 |... 6.00—7.09.. 0 [~
4.80—4.89.. 1 ccC 7.10—7.19.. 1 Rb
Range pH 7.19-3.67 Ave. pH 4.40
Number of specimens 19 Number of stations and substations 8

TABLE 29. Soil acidity

Polypodium virginianum L. (Common Polypody)

FRE- FRrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OcCURr- Sun- Occur- Sus-
RENCE STATIONS RENCE STATIONS
3.90—3.99.. 1 DD 5.00—35.09.. 1 BB
4,00—4.79.. 0 5.10—5.59.. 0
4,80—4.89.. 1 T 5.60—35,69., 2 T, BB
4.90—4.99.. 1 ccC 5.70—5.79.. 2 T, BB
Range pH 5.79-3.95 Ave, pH 4.72

Number of specimens 8

Number of stations and substations 4
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Polypodium polypodioides (L.) Watt. (Resurrection Fern)
TABLE 30. Sotl acidity

I'RE- IRrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OCCUR- Sus- OCCUR- Sus-
RENCE STATIONS RENCE STATIONS
4.80—4.89.. 1 Q 6.90—6.99.. 1 Wd
4.90—35.99.. 0 7.00—7.09.. 0 i
6.00—6.09.. 1 T 7.10—7.19. 1 Ba
6.10—6.19.. 0 =0 7.20—7.39.. 0
6.20—6.29., 2 Ba, Wd 7.40—7.49.. 1 Ba
6.30—6.39.. 0 7.50—7.59.. 0 |...
6.40—6.49.. 1 T 7.60—7.69.. 1 Q
6.50—6.59.. 1 Ba 7.70—7.79. 0 o
6.60—6.69.. 1 Rb 7.80—7.89. 1 A
6.70—6.79.. 3 Ba (3) 7.90—7.99.. 1 wd
6.80—6.89.. 0 e LN N
Range pH 7.95-4.86 Ave. pH 6.01
Number of specimens 16 Number of stations and substations 6

Pbhotograph by Dr, Jesse M. Shaver

Fig. 5. A mat of Maidenhair fern (Adiantum pedatum) in a small ravine,
Little Marrowbone Creek region, Davidson County, Tenn.
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Lygodium palmatum (Bernh.) Sw. (Climbing Fern)
TABLE 31. Soil acidity

FrE- I'rE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OCCUR- Sus- OcCcur- Sus-
RENCE STATIONS RENCE STATIONS
.60—4.69.. 1 U 4.90—4.99.. 1 BB
1.30—4.79._ 1 U 5.00—5.09.. 1 BB
4.80—4.89.. 1 U b e
Range pH 5.09-4.62 Ave, pH 4.83

Number of specimens 5

Fig. 6. The Resurrection Fern

"Park, Davidson County,

Tenn,

Number of stations and substations 2

Photograph by Dr. Jesse M. Shaver

(Polypodiun: polypodioides) on a rock in Warner
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Osmunda regalis L. (Royal Fern)
TABLE 32. Soil acidity
FErE- FRE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OccCURr- Sus- OCCUR- Sus-
RENCE STATIONS RENCE STATIONS
4,00—4.09.. 1 We 5.00—5.09. 1 AA
4.10—4.19.. 3 T (3) 5.10—5.19.. 1 Wb
4.20—4.29.. 0 —_— 5.20—06.29.. (1 -~
4,30—4.39.. 1 We 6.30—6.39.. 1 Vb
4,40—4.49.. 0 | 6.40—7.19.. 0 [—
4.50—4.59.. 1 Wb 7.20—7.29.. 1 Rd
4,60—4.69.. 1 Wh 7.30—7.39.. 2 Rd (2)
4.70—4.79_. 1 AA 7.40—7.49.. 0 e
4,80—4.99.. 0 7.50—7.59.. 2 Rd (2)
Range pH 7.53-4.03 Ave, pH 4.55

Number of specimens 16

Number of stations and substations 6

Osmunda Claytoniana L. (Interrupted Fern)

TABLE 33. Soil acidity

FRE- Fre-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OcCcUuRr- Sus- OCCUR- SuB-
RENCE STATIONS RENCE STATIONS
7,20—7.29.. 1 Ra 7.50—7.59.. 0 .
7.30—7.39.] 0  |... 7.60—7.69.. 1 Ra
7.40—7.49.. 1 Ra 7.70—7.79.. 1 Ra
Range pH 7.73-7.20 Ave, pH 7.57

Number of specimens 4

Number of stations and substations 1

Osmunda cinnamomea L. (Cinnamon Fern)

TABLE 34. Soil acidity

FrE- FRrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND

Occur- SUB- Occur- Sus-

RENCE STATIONS RENCE STATIONS
3.50—3.59.. 1 We 4,70—4.79.. 2 Wa, M
3.60—3.69.. [ 2 P 4,80—4.89.. 1 Wa
3.70—3.79.. 1 Sh 4.90—4.99.. 1 Z
3.80—4.19.. 0 5.00—35.09.. 1 AA
4,20—4.29.. 1 Sh 5.10—5.19.. 0 e
4.30—4.39.. 3 Sh, U, Wa 5.20—5.29.. 1 Wh
4.40—4.69.. 0 5.30—5.39.. 1 Wi
Range pH 5.30-3.54 Ave. pH 425

Number of specimens 12

Number of stations and substations 9
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Botrychium dissectum Spreng. var. obliquum (Muhl.) Clute
(Grapefern)

TABLE 35. Soil acidity
pH FREQUENCY OF OCCURRENCE STATIONS AND SUBSTATIONS
RE8 = 1 ’ Wi
Botrychium virginianum (L.) Sw. (Rattlesnake Fern)
TABLE 36. Soil acidity
Fri- Fri-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND

OCCUR- Sus- Occur- Sus-

RENCE STATIONS RENCE STATIONS
4.60—4.69.. 1 We 7.50—7.59.. 1 G
4.70—5.89.. 0 | 7.60—7.69.. 3 G, M (2)
5.90—5.99.. 1 Ra 7.70—7.79.. 4 C, Ka, N (2)
6.00—7.29.. 0 7.80—7.89., 1 C
6.30—6.39.. 1 Ra 7.90—7.99.. 1 C
6,40—6.49._ 3 Ra, Wb (2) 8.00—8.00.. 3 C(2), N
6.50—6.79.. 0 L 4.10—8.19.. 0 S
6,80—6.89.. 1 M 5.20—8.29.. 1 Ra
6.90—6.99.. 1 Ra 8.30—8.39.. 1 F
7.00—7.19.. (| X 8.40—8.49.. o |
7.20—7.29.. 1 M 8.50—8.39.. 1 I
7.30—7.39.. 1 G 8.60—8.69.. 1 iy
7.40—7.49.. 1 M e r T [ S
Range pH 8.68-4.66 Ave, pH 6.99

Number of specimens 28

Number of stations and sulistations 10

Equisetum arvense L. (Field Horsetail)
TABLE 37. Soil acidity

Frii- FRrE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND

Occur- SUB- OCCUR- Sus-

RENCE STATIONS RENCE STATIONS
6.70—6.79.. 1 BB 7.40—7.49.. 0 a2
6.80—6.89.. 0 - 7.50—7.59.. 1 Va
6.90—6.99.. 1 BB 7.60—7.89.. 0l
7.00—7.29._ 0 7.90—7.99.. 1 Va
7.30—7.39__ 1 Va 8.00—8.99.. 2 Va (2)
Range pH 8.09-6.79 - Ave. pH 7.71

Number of specimens 7

Number of stations and substations 2
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Selaginella apus (L.) Spring. (Creeping Selaginella)
TABLE 38. Soil acidity

FrE- FrE-

QUENCY STATIONS QUENCY STATIONS

pH OF AND pH OF AND

OCCUR- Sus- OcCCUR- Sus-

RENCE STATIONS RENCE STATIONS
7.00—7.09.. 1 Ra 8.30—8.39.. 1 Ra
7.10—829 0 .. i S o e T 1 E
Range pH 7.01-8.34 Ave. pH 8.06

Number of specimens 2

Number of stations and substations 1

Lycopodium lucidulum Michx. (Shining Club-moss)

TABLE 39, Soil acidity

FrE- FrRE-
QUENCY STATIONS QUENCY STATIONS
pH oF AND pH OoF AND
OCCUR- Sus- OccURr- Sus-
RENCE STATIONS RENCE STATIONS
4.00—4.09., 1 DD 4,20—4.29.. 1 DD
Range pH 4.08-4.20 Ave. pH 4.12

Number of

specimens 3

Number of stations and substations 1

Lycopddiuml obscurum L. (Ground-pine)

TABLE 40. Soil acidity

FRE- Fry-
QUENCY STATIONS QUENCY STATIONS
pH oF AND pH OF AND
OCCURrR- SuB- OCCUR- Sus-
RENCE STATIONS RENCE STATIONS
4.00—4.09.. 1 BB 4,70—4.79.. 2 U, BB
4.10—4.49.. [0 I 4,80—4.99.. [ 2N
4,50—4.59.. 1 u 5.00—5.09.. 1 U
4.60—4.69., 0 e o
Range pH 5.06-4.07 Ave. pH 4.51

Number of

specimens 5

Number of stations and substations 2
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Lycopodium porophilum Lloyd and Underw. (Lloyd’s Club-moss)
TABLE 41. Soil acidity

T'RE- T RE-
QUENCY STATIONS QUENCY STATIONS
pH OF AND pH OF AND
OCCUR- SuB- OcCURr- Sus-
RENCE STATIONS RENCE STATIONS
4,50—4.59.. 1 u 4.90—4.99.. 2 e (2
4.60—4.89.. 0 e ] e e e e e T
Range pH 4.97-4.52 | Ave. pH 477
Number of specimens 3 Number of stations and substations 2

The data in table 42 are presented in the following manner: In
the first column is listed the species under consideration; the second
column contains a number indicating the number of specimens studied,
if known, and an abbreviation of the name of the investigator as
follows: Wo, indicates Woodruff’s data; C, Craw’s data; Wh,
Wherry’s data ; and R, Robinove and La Rue’s data. Under the next
column “Range of pH,” the data are grouped into columns of pH
0.5, as pH 3.5, pH 4.0, pH 4.5, etc. The midpoint between two
adjacent groups was determined by changing the pH values into
arithmetical values (Wherry, 1927) and noting the midpoint. ‘T'his
midpoint thus determined was converted back into pH values. The
midpoint between each pH 0.5 column having been determined, all
pH values lying between the midpoints of, for example, pH 6.0, are
grouped under the 6.0 column. TFor instance, both pH 5.91 and pH
6.09 are grouped under the 6.0 column. The divisions of the pH
range in which less than ten per cent of the reactions of each species
tested appear are designated by the small letter “x” and the division
which includes the most frequently observed reaction for each species
is indicated by the large letter X. All columns in which specimens
tested appear between these two classifications are indicated by xx.
‘The last column indicates the average pH when given by the in-
vestigator. The term ‘“circumneutral” as used in one place in the
table is taken from studies by Wherry (1920) and means the range
of pH values around pH 7.00.

In Robinove and La Rue’s study the data were not given in the
form used by Wherry ; these authors gave the highest pH, the lowest
pH, and the average pH only. In the following table these three pH
values are used for Robinove and La Rue's data instead of the nota-
tion used for the other investigator’s work,




Journal of the Tennessee Academy of Science

42

0%'9 XX XX XX X XX XX sy 16 |3 TSOPIOYONISOINE  WNYONSA[OJ
8L°¢ [T X XX X XX X XX X | oM ¥
e e b D ¢ XX XX XX X
0¢'9 [T X X XX X XX ~—e193douoSexay StIa}dAPyJ,
B e S Sos < 1% ecrpme
e Ity T T p:d X XX X S YM 01
0¢9 |~ X XX X D ¥l T RHEIpoD) sHRIdARYL
20iL P ===l XX XX p:¢ oM S
=momee oo e X X XX XX XX X XX
o1'9 |- XX XX X XX —ergreurdrew s1R1dAPRY Y,
8L | x X XX | XX X 3
i s x X XX XX XX X
08°¢ [P S e XX XX XX X ~SIsuddeIOgIAOU SLINIdAPYT,
Q) § [y PR x e ox XX XX X
........... X XX XX XX X XX
| RN | 0’8 |7 = sl et et @op lwmEmEC Y 8 ]y T SIIQISTRS BI[20U()
08°¢ X XX b'e XX XX
Q[ °G ===t HOre X XX XX X XX XX =Y X coc=s || oM 0C
x XX XX XX XX X XX X S e um 0¢
X XX XX XX X XX X X s D €L || et sijiS ey sr191dolsL)
XX XX X XX b S i smisSlee=E O LS
........... '8 81 - ¢
X XX XX X XX XX X 0¢ | ¢ T eIdAIqING SLIIAOISAD)
X XX X XX X 91
X XX XX X xR [oesmes S S e e (i eaene] s OM ST ;
TR XX XX XX XX XX X XX b:d = = UM 0f
( YATAN biciiesed ool X XX X x| e el b A ~BSTIIQO BISPOOM
0672 | XX X XX XX X X S e oM 99
Hd 06 ¢'8 0'8 gL 0L Y 09 ¢S (VY 14 (V4 ¢'¢ | IoUuIne
Ay 1 pUE SuI sar0ads Jo SWEN
Hd jo 28uey -109ds
0 'ON
amy[ 0T Pup 220WLq0Y PUD Kaddy g ‘moi)) ‘fnipoogy fo vivp Enpop ayy fo uosywduor gy IV




43

Soil Acidity of Some Tennessee Pteridophytes

X x X XX X Lo, R I BSOUE[ SIYIUB[LYY)
L 2 % 57 557 e SRS ol T [P—— oM 8§
R St < x x e e e D6 | eamdindore edfpg
0Z'8 X XX X XX X Tl oM 82
o . e x X s um TTTTTTTUEIR[09IR BIDIEMPOO M
zop | TR OSSO E— S [P B (RS o3 xx  |iossems oM ST
X XX X XX el gy | ) e WNUejuowm Wnualdsy
oFdy |7 208 X 228 oM 6
..................... X XX XX XX XX XX XX XX = UM ﬂ
09'9 |——— |y XX XX X< XX X peemmms T e 74 uormauAyeld wnrusdsy
669 | x XX X XX X XX X X s T oML 19
ol | e X XX x Do il e e i UM THTTTTTTUSUSIMISST WnIuRs[dsy
66", | XX XX XX 8 T i I OM 8
S b XX XX XX X XX XX XX X T UM 06
00°L X XX XX X XX J 0C ~snjjdydoziy1 snrosojdwer)
91°8 S X X X N XX XX || OM 6
........... e (RS [ XX XX XX < XX X X |EEseamspessesd gy m TTTTTTSoprotnoldse WNLIAYYY
Lo’S |7 X X XX X X XX XX XX XX X - OM 0F
X XX XX XX X< x X || el UM Q ........ S9PIOYDIISOIdE WNIIAYY
g1°¢ [mmliet el g S e 2 - s [ OM TT
............. e . x *x XX < XX b ] | T e P TTUTmmosnSue WwnIAY)Y
* XX X XX s oM 11
5 X XX XX XX X XX XX X
06'9 R R T e T | xRS “Tenqoriound eipaeIsuUTd
0e'v ) X X XX
Hd 0'6 S'8 08 S°L 0L §9 0’9 §'¢ (U Sy 0y §'¢ | toyme
Ay ! ! =k i ~ PUE STIm S310ads Jo ameN
Hd Jo sHumyy -199ds
§0 'ON

(panuyuon) any[ DT pup 200UQOY PUD ‘Kaddy A ‘@4 ‘fnipooyp fo

Dy0p AppLo0 yy fo uOSIDGW0I |y ATV

| 4M 0F |

D 16
oM ¥

“SIPIOYDIISOIOE WMYDIISA[0J




Journal of the Tennessee Academy of Science

009 | 1 X | X XX R Al mnnbijgo
ces | s =z X -l oM T ‘TeA TINJOSSSIPp WNY2AII0H
08 Z | gee e g6
2 1833 jneum| TMIID| ™ it N ] e | L 7' U L WNUBMIISIA WRIYIATIoq
X XX ped X XX Xy | e Em——— D 6
XX X XX XX X X T OML8T
00°g [ | e I e e BT zy | us
I X X XX XX X A ym 0 ~rCgIOWRUTR  EPUnMWSQ)
81¥% |7 X XX X XX XX X el D 0T
PA B O i i | e | [ RN XX X XX XX XX om 1
XX XX X XX XX x || qM 0z
Z19 |7 e XX X XX XX = YAl == pIBIO0IAR[D BPURWSQO
9F'S |7 2 X I oM §
009 i 89 v el g9 |
TR R X XX XX XX X T ST UM . ||l|..}l....=.|.m..w.w.mm.m.~ ﬁ@ﬁﬁﬁn—wo
07°S el RS X XX XX XX X |TTT i (I 3
9¢% [T wmrepesTTIE XX XX x | x XX XX X |ttt oM 91
= pat boccs » T h¢ X ||yt M. g .............. mmyemyed wnipos4&’T
| e P | SO, L % o - - om ¢
e RN X X XX XX XX s YA -~--soprorpod A1od mmpod£jog
1079 | XX XX X XX X X om 91
XX XX XX X XX X gym. 0S
X XX XX XX ] DOT |77 mnuemdna mnpod4jog
L PR = (S | e T ' i oM 8
XX XX X XX X - |l ym 0¢
x XX X XX X X X e D6 | T mnyepad WNUEIpy
XX X XX X === oM Z¢
Hd 06 6’8 08 ¢L 0L €9 09 Y 0's 4 [V 4 ¢'e | foyjne :
DAY | | | e SUaL s9103ds Jo dWEN
gd jo sBuey -103ds
jo 'oN

(parunuo)) sny] D pUD 200Uq0Y PUD ‘a4z Y

‘mp4n) Jrapooy fo pop &ppD Ay} fo uoswnduwor gy AIAV.L




(

obliquum

Botrychium dissectum var.
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W oodsia obtusa shows a very wide range in two of the studies listed
above, Wherry's and the present g._tu(ly, a range ’[‘rmrl pH 5.5 tcl 85
in the first and from pH 5.0 to 8'3 in thc_ latter. The results of Ll.‘aw_
give only a small range, hut this is pr‘;ssﬂ}l}: due tu. the ”“‘.“_ll]'l 111.11.111.;(31‘
of samples studied. All samples of Craw lie ﬂht‘)}lt‘lhc middle of the
range as given by the other two mvestigators. Tt is interesting to note
that most of the readings occur mn th‘e 6.0 pH range in the Wherry
study. in the 7.0 pH range in the Craw study, imd in th_e_ '8.() pH
range in Woodruff's study. The averages of the Craw and Woodruff
studies agree relatively closely. From the above dafa the species
appears as one preferring a neutral or nearly neutral soil.

Cystopteris bulbifera has a pH range fl'r.:m 0.5 to 9.0 in Woodruff's
study. Its range is chiefly alkaline. Craw’s, Wherry's, Rohinove ;_1,11(1
La Rue's studies give an average pll-l range varying from S.O.tc_'n 8.0,
Most samples in Wherry’s, Craw’s, Robinove and La Rue}s. and
Woodruffs' studies were found in the pH groups of 7.0, 7.5, 8.0, and
8.5, respectively. The averages of the three stucl;e;ﬁ_ (Rulmmve and
La Rue’s, Craw's, and Woodruff’s) lie between pH's of 7.8 and 84,
"These studies show this species to be definitely alkaphilous. i

Cystopteris fragilis gave a pH range Erom 6.5q to ‘8.5 in this in-

vest;gatirm. The other studies (Wherrys and (,mw§) extend th‘e
acid side of the scale. There were fifty-seven samplc:_s in Woodruff's
study and only thirty in the Wherry study. Tl?c species seems not to
have any preference so long as the soil is neither too acid nor too
alkaline,
- 3:.-,;;;-{.9{; sensibilis had a pH range from 4.5 to 80 in Wherry's,
Robinove and La Rue's, and Woodrull’s studies. In the Craw study
the pll range was limited to a pH of 7.5 on the alkaline side, but the
averages from Craw, Robinove and La Rue, and the present investi-
gator lie between pH 5.3 and pH 6.1.  The most common group in
Robinove and La Rue's, and Wherry's investigations was a pH of
6.0 and in Craw and Woodruff, a pH of 6.5. There is very good
agreement throughout the studies on this particular species. The
species shows a slight preference for acid soils.

Thelypteris noveboracensis is one of the species in the present
investigation which has its most common group in the acid side. T'he
range in Woodruff's study is very large—from pH 4.0 to pH 8.0, hut
the most common groups are all on the acid side, heing either a pH
of 5.5 0r 5,0, ‘The general features of the three studies agree relatively
well, “This species prefers acid soil but will grow in alkaline,

Thelypteris marginalis offers a contrast between the present and
previous studies. The previous studies agree in the most common
%‘lf‘nups with one study giving a higher alkaline range than the other.

he range in this investigation extends to pH 4.0, while the previous
ones gave a range to pH 5.0. VYet the most common reaction in the
present study was pH 7.5. Previous studies found the most common
group as pH 6.0, From the ahove data the species appears acidophilous,

In Thelypteris Goldiana the studies are relatively few: Wherry
had ten specimiens, Craw fourteen, and Woodruff only five, T'his
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scarcity may be due to the rarity of the species. Wherry’s and Craw’s
studies gave the niost common group as neutral (plH 7.0). Wherry's
range extended up to pH 6.0 and down to 8.0, while Craw’s range
extended only from the acid side down to pH 5.0. The five samples
of Woodruff are limited to a pH from 6.5 to 7.5. This species ap-
pears to prefer neutral soils with a leaning to the acid side in some
places, as shown by Craw’s work.

Thelypteris hexagonoptera has a pH range from 45 to 7.5 in
Woodruff’s study and a pH range from 5.5 to 80 in hoth Wherry’s
and Craw's studies. The most common groups vary from pH 6.0 to
pH 70. The range of the species is wide, but it seems to have a
preference for slightly acid soils.

Polystichum acrostichoides varied from a pH of 50 to 80 with
the most common group lying in the neutral zone, but the average pH
is 5.78 in Woodruff's results. Wherry found the fern to have a
range from pIl 4.5 to pH 8.0, while Craw gave the range from pH
5.0 to pH 7.5. Both of the latter results gave the most common group
as pH 6.0, The species leans to an acid soil habitat.

T'his investigation gives Demmstaedtia punctilobula a pH range
from 3.5 to 5.5. Craw’s three specimens fell in the pH 5.0 group,
but Wherry's data gave the pH range from 4.5 to 8.0 with the most
common group at pH 6.5. All studies agree that the species prefers
an acid condition of the soil. ‘The limited range in the first cases, in
Woodruff's and Craw’s studies, possibly was due to the few specimens
and habitats found,

For Athyrium angustifolium, Wherry's range from pH 5.5 to pH
8.0 includes the range obtained by Woodruff. Woodruil’s study, how-
ever, places most specimens in the neutral and alkaline part of the
above range with the specimens frequenting the pH range of 7.5
most common, The most common group in Wherry’s investigation
was pH 6.5. This species prefers neutral and nearly neutral soils.

Athyrium acrostichoides has a wide range in both Wherry's and
Woodruf’s studies with the most common groups at pI 6.0 and pH
7.0. 'The specimens are quite well scattered over the entire range
from pH 5.0 to pH 80. Within the above limits the species seems
to grow without any particular preference for any one soil reaction.

Athyriwm asplenioides has one of the widest ranges of any species
compared in this study. Woodruff’s study gives the range from pH
40 to pH 8.5, Wherry’s range was from pH 4.5 to pH 80. This
species seems to grow equally well under any part of the above range
and is not limited to any particular soil reaction.

Wherry's studies of Camptosorus rhizophyllus gave it the widest
range of any study listed here, the pH range heing from 5.0 to 8.5.
Woodruf’s study gave the limits from pIl 6.0 to pH R.0. 'The most
common group of Wherry's study is listed as neutral (pH 7.0), of
Woodruff's study as pH 7.5, and of Craw's work as pH 6.0. 'This
species appears to have a definite preference for neutral or nearly
netural soils.
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Ashlenium resiliens prefers nearly neutral or alkaline soils as in-
Ch;f;{:]kﬁ;t?:u& the W[hei:ry and Woodruft investigations, Wherry
g:ive the pH range from 6.5 to 8.5 while Woodruff gave it from pH
6.5 to pH 8.0. The majority of the specimens gave an alkaline soil
renction, I'he species is alkaphilous. .

In the species, Asplenivan platyncuron, the ranges in the three
studies—Wherry, Craw, and Woodruff—are very similar, but the
most common or the most frequent groups differ very greatly : \th}e‘rr‘y
gave it as pH 4.5; Craw, as pH 6.5; and Woodruff, as pH 7.5, This
species seems to be able to grow and flourish in either acid or alkaline
soils. ) f ] . _

Aspleniwm montanum is a decidedly ag:doph_lluus species. Wherry
oave the range from pH 4.5 to pH 6.0, while Woodruff’s results
3;'11'%:—)1-1 from a pH of 4.0 to pH 5.0. __The most common groups of
the respective studies are pH 5.0 and pH 4.5.

Wherry's data limited Woodwardia arcolata to a PH range from
4.5 to 5.0, but the Woodruff results extended the acid range to pH
4.0 and the lower end of the acidity scalt; at pH 6.0. Thl,'?i species in
hoth investigations prefered decidedly_aad soils, N9\spec1meps were
found below the pHl 6.0 limit in either study. 'The species was
limited in distribution, in the present study, to marshy regions.

Pellew atropurpurca was studied in both Craw’s and Woodruffs’
worle. This is a definitely alkaphilous plant. The range in the present
study is from pE 6.5 to pH 9.0 with the most common group as pH
80, The results of Craw ranged from pH 7.5 to pH 8.5, with the
most common group at pH 8.5. This species has a preference for
limestone rock,

The data on Cheilanthes lanosa offer less agreement than any other
species included in this study. Wherry found the range to be from
pH 50 to pH 7.0, but Woodruff’s investigation found the range to
be from pH 7.0 to pH 85. One is an acid reaction and the other

alkaline,  Collections in the present study were made at limestone

stations and therefore the alkalinity was high, Perhaps the true range
of pH is from pH 5.0 to pH 8.0, as indicated by the data of the com-
bined studies,

Adiantim pedatum ranges from pH 6.0 to pH 8.5 in Woodruff’s
study with the most common group as pH 7.0, and from pH 4.5 to
pH 7.5 in Craw's study with the most common group pH 6.5,
Wherry’s samples ranged from pH 5.5 to pH 80 with the most
common group pH 6.5. The above data show that the species is

neutral or slightly acid in its soil preferences.

_ Woodruff’s study gave a decidedly acid range (from pH 4.0 to pH
5.5) for Polypodivm virginianum while the other two investigators
gave the species a more alkaline range, especially Wherry, who gave
the range from pH 5.0 to pI 8.5 with the most common group as

DPH 6,0, The collections reported in this paper were made entirely in

acid 'p{_aces’ with none being found in the alkaline stations around
Nashville, Tennessee. The species seems to have a preference for
» i alkaline locations as noted from Wherry's
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studies. Craw’s data supports the acidophilous trait noted in Wood-
ruff’s investigation.

In Polypodium polypodioides the pH range and the most common
group are very different in the two studies, as indicated by Table 42,
Whetry gave the pH range from 4.5 to 7.0, strictly an acid-neutral
one, The present data give the pH range from 5.0 to 8.0, showing the
presence of species on both the acid and alkaline sides of the neutral
point, The pH 4.5 group was most common in Wherry's studies,
while the neutral group (pH 7.0) is most frequent in the present
study. The above results suggest a wide range of soil reaction for
the species.

The narrowest range of any species found in the Woodruff and
Wherry investigations was that of Lygodium palmatum. Both studies
gave identical pH ranges, from 4.5 to 5.0, but the most common group
in the present study is pH 5.0, and in Wherry's study, 4.5, This
species is an acidophilous one and is limited to the most acid soils.

Osmunda regalis has a much larger range in Woodruff's investiga-
tion than in the other three studies listed in this paper. The three
previous workers gave the range from pH 4.5 to pH 6.5 with the most
common groups occurring at pIl 4.5 (in the case of Wherry's and
Craw's results). The most common group in Woodruff's study is
pH 4.0. The species is acidophilous and prefers the more acid soil
habitats.

Osmunda Claytoniana was represented by only four specimens in
Woodruff's study. All specimens were taken from one locality and
had a pH range from 7.0 to 7.5. The other studies (Wherry's and
Craw's) gave the species a much wider range extending from pH
7.5 to pH 4.5 (Wherry) and from pH 7.0 to pH 5.5 (Craw). The
limited range found in Woodruff’s study was probably due to the
scarcity of the species.

Osmunda cinamomea is only found in acid soils according to the
data of Wherry, Craw, Robinove and La Rue, and Woodruff, ‘The
range is from pH 3.5 to pH 5.5 in Woodruff's study. The previous
data gave the ranges from pH 4.5 to pH 6.5 (Wherry and Craw)
and from pH 4.2 to pH 5.0 (Robinove and La Rue). The most
common groups are either the pH 4.5 or pH 5.0 groups. This species
is much more acid in its soil preference than the kindred species,
Osmunda Claytonmiana.

In Botrychium virginianum, the range found in Woodruff's study
exceeded those of the previous investigators on both ends of the
scale, the range of Woodruff being from pH 4.5 to pH 8.5. The other
studies (Wherry's and Craw’s) indicate that the fern is circum-
neutral in its reaction preference, while Robinove and La Rue’s data
gave the range from pH 5.2 to pH 80. The most common group
(pH 7.5), however, in the present study indicates a preference for
slightly alkaline soils, while Craw gives-the most common group as
pH 6.5. : .

From Woodruff's study, no conclusion may be drawn from the
data on Botrychium dissecium var. obliquum, as only one soil speci-
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men was studied wilth apH ::)f 5.35. I’I‘his ﬁtﬁli:‘ftn the ranges, from
pH 5.5 to pH 6.5, given by Craw .(twe ve samp es). '

In Table 43 are listed the species for which no comparisons were
made as the necessary data for such comparisons were not found. In
this group appear the five ‘fem allies considered in this paper and the
seven ferns not listed in Table 42. . '

Equisetum @rvense in this invqstigal-lr_m had a neptral to alka]mg
range from pI 7.0 to pH 8.0, with the most common group at pH
8.0, There were only seven specimens from two habitats. [t appears
to be an alkaphilous species from the data here presented,

Lycopodiwm lucidulum, Lycopodiunt porophilum, and Lycopodium
obscurwm gave practically the same range of __1'->H Er?m 4.0 to 5.0.
They are decidedly acidophilous in their habitats. I'.here are not
sufficient data to make any conclusions concerning the soil preferences
of the three species.

Selaginella apus, represented by two soil samples from the same

‘station, gave a soil reaction range from pH 7.0 to pH 8.0. No con-

clusions may be drawn except that the species does occur in the above
range.

Thelypteris palustris var. pubescens has a range from pH 5.5 to
pH 8.0 with the most common group pH 7.5. The species shows a
wide pEl range with little preference for any specific soil reaction.

Thelypteris spinulosa var. americana was studied only seven times
in Woodruff's investigation, but the range obtained varied from a pH

of 4.0 to 7.0.

From the four specimens of Thelypteris spinulosa var. intermedia
the data indicate that the species prefers acid soil.

Asplenivon cryptolepsis is known as a calciphilous species and this
study supports this view since the three specimens tested were found
in the pH groups from 7.5 to 8.0. This species was studied in one
habitat only.

Chetlanthes alabamensis is found in the neutral group, but only
two soil samples were studied.

Adiantwm Capillus-17eneris was represented by only one soil sample
in this study. The reaction was pH 7.52.

Pteridivm latiusculum var, pseudocandatum has a range from pH
3.5t0 7.0, All specimens indicated that the species prefers acid soils.

SUMMARY

L. The hyrogen-ion concentration of the soils around the roots of
-th:u‘ty—sm species of ferns, one Equisetum, one Selaginella, and three
species of Lycopodium, found in Tennessee, mainly in the vicinity
of Nashville, were determined electrometrically. Altogether 672 soil
samples were collected and tested.

2. Athyriwm angustifolium, Cheilanthes lanosa, Equisetwm arvense,
Selaginella apus, Asplenium cryptolepis, Adiantum Capillus-Veneris
grew in neutral or alkaline soil.
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3. Thelypteris spimlosa var. rm_wrimm, De’mu!'a-er{r.ia. ,f:i_f-m_z-:'{u'bu!u.,
Asplenivan montanvm, W oodwardia areolata, Polypodivm virginianwm,
Lygodivne palmatunt, Osmunda cinnamonea, Bozrg.rchr-ﬂ.-nf.__obJ-:.q-;mmJ
Lycopodivm Iucidulwn, Lycopodium obscurim, f,.-_vmj:mh-um poro-
philuan and Providinm .“z:-mf.fmhtm var, pseudocaudatum were only
found in neutral or acid soil.

4. Most of the data presented in this paper agree with the results
of Wherry, Robinove and La Rut?, and (,r;tw,. whose work was done
in the Fast, in Michigan, and Indiana, respectively,
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