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FOREWORD,

Many bibliographics are published in which the soilless culture has
been included. For research~purposes on soilless culture it has been felt
necessary to have an as complete as possible documentary-file solely
about this subject.

This bibliography supersedes the first part of May 1957. Now it has
over 2700 titles.

The authors are put in alphabetical order in such a way that a new
letter starts on a new page. A subject-index is also added.

We wish to express our thanks and appreciation to all members for

their co~-operation on sending us copies of their publications regarding
soilless culture.

Naaldwi jk, September 1958,
The Secretary of the Iwosc,

A.A. Steiner.
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FRRATUM.

H. 44 was inadvertently left out. This should read:

44. Hanmner, K.C., Effect of mineral nutrition on Ascorbic-
Lyon, C.B., acid content of the tomato.
Hamner, C.L. Bot. Gaz. 103, 586-616.
1942.

After number B. 13 follows B. 36 to B. 49 inclusive. The missing numbers
B. 14 to B. 35 inclusive are printed on the next two pages.
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I. CROPS.

A. Agricultural crops.

710

'Tropical en sub-tropical.

- Ananas sativa (pineapple) .- '
"A. 615 C. 343 D. 165 G. 555 He 172, 21353 J. 39, 40, L. 101, 1023
[P. 583 S. 33, 228, 229, 230, 231, 232, 233, 234, 235, 236, 237,

T.N.Oo

S. 238, 239, 240, 2413 W. 1023

Cannabis savitus (hemp).
4. 573 S. 455 T. 363

Citrus.

A' 409 43, 71; B' 27; C‘ 369 37) 387 399'429 44, 124, 125
Ge 106 1073 H. 6, 7, 8, 9, 10, 11, 12, 14, 15, 16, 17, 1
H. 21, 24, 27, 28 29, 65, L. 41 58 60, M. 166, o. 333
R. 33, 34, 35, 36, S. 20, 268, 269 270 2713 Ve 53 W. 1, 22, 40;

Coffea (coffee).
F. 333 S. 220, 223;

Corchorus (jute).
A. 1785 5. 2223

Gossypium (cotton).

A. 5, 28, 73, 76, 78, 82, 188; B. 7, 203, 209; D. 64; E. 5, T,
E. 52, 53, 54, 55; H. 54, 91, 1717, 178, 179, 1813 J. 30, 31, 32;
K. 895 L. 445 M. 305 O. 29; P. 93 S. 34, 115, 222, 280 2849

V. 303 W. 2, 3, 10, 101;

Medicago lupulina (alfalfa).
B. 49, 1253 D. 41, 61, 643 B. 635 G. 73 H. 2253 J. 255 L. 2, 87,
L. 8835 Neo 735 S 1445 Ts 29, 303 W. 20, 23, 28;

Nicotiana (tobacco).

A. 1915 B. 142, 1523 C. 1013 D. 663 E. 34, 36, 37, 643 G. 98;
H. 53, 54, 84, 147, 1543 J. 45 L. 3, 703 M. 10 1, 12, 13, 32,
M. 33, 34, 35, 38, 73, 82, 1033 P, 91} R. 173 3. 91 172, 260,
S. 290, 322, 323, 324, 326, 327, 328, 329, 418, 419, 4213 T. 13
V. 125 W, 79, 1053

Oryza sativa (rice).

4.1, 22, 23, 25, 2185 B. 1 D. 1, 55 G: 54 55, 56, €23

I Ty 8,79, 10,7115 3. 394 €. 10,11, 12,743,141, 64, 15, 955
M. 72, 111, 129, 1303 0. 8, 9 11 12, 313 P. 3, 4, 13, 14, 19;
R. 1, 603 8. 177, 178, 179, 1éo 245; 1. 59, 60, 64, 65, 6€6;

K. 15, 24, 255 Wo 113 Y. 4y 5, 6, 73

Persea gratissima (avocado).
C. 124, 1255 F. 493 H. 13, 20, 22, 23;

Sacoharum officinarum (sugar cane),
g. Z?Z’ 2163 B. 1453 C. 19, 743 H. 49, 1933 M. T4, 75, 76, 17, 183
. 5

Soja hispida (soybean).

A. 35, 36, 38, 45, 50, 52, 67, 833 B. 11, 20, 202; C. 89; D. 38;
E. 1, 16, 24, 603 G. 63, 87; H. 42, 45, 98; J. 57; K. 43 L. 103
M. 15, 41, 42, 63, 66, 713, 124, 147, N. 335 O. 39; P. 1063 R. 193
S. 62, 66, 167, 168, 175, 188, 405; W. 54, 57, 59, 73, 119, 1543

- Thea (tea)., =

5
8, 19,



Thea (tea).
G. 15 He 3, 45 K 185 M. 1525 T. 1043

Zea mays (maize). : '

Ao 17, 66, 67, 79, 81, 84, 1935 B. 7, 17, 48, 54, 55, 56, 76,
B. 188, 236, 2373 C. 4, 49, 47, 82, 83, 873 D. 2, 29, 30, 49,
D. 81, 82; E. 30, 43; F. 83 G. 67, 68; H. 40, 54, 77, 84, 97,
He 1993 I. 55 J. 633 K. 19, 233 L. 53, 61, 95; M. 52, 61, 67,
M. 89, 90, 91, 92, 93, 95, 143, 1663 0. 1, 13, 21, 403 P. 633
R. 19, 29, 40, 42, 813 S. 3, 27, 28, 41, 44, 54, 55, 56, 60,
S. 62, 67, 76, 112, 230, 297, 377, 382, 4105 T. 10, 28, 80, 82;
V. 325 We 9, 11, 185 Z. 4, 6;

—_ Py =
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2, Temperate regions.
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ToNeOo

’Cereals.

Andropogon (sorghum)

lCo 14, 72 Gu 1029 La 619 MO 147?

Avena sativa (oats).

A. 24, 56, 83, 90, 2215 B. 14, 18, 21, 73, 75, 105, 144, 154,

B, 165, 176, 216, 2265 C. 717, 87, 99, "1007 1173 D. 433 G. 23, 74
H. 37, 70, 2275 K. 46, 63, 805 L. 30, 38, 82; M. 9, 15, 28, 62,
Ma 1119 No 299 Oo 169 P. 60 71 73 749 Rv 949 100; So 655 67’
S. 158, 253, 2943 T. 109, 1103 V. 3, 11; W. 11, 54, 67, 88, 122;
Z. 203 : , , :

Fagopyrum (buckwheat) ' ,
A. 51, 675 C. 87, 108; F. 355 L. 455 M. 52, 70, 1065 R. 963
5. 76, 117, 169, 184, 185, 197, 198, 280, 2055 |

Hordeum vulgare (barley).
A. 51, 195, 19735 B. 14, 73, 170 172, 173, 176, 182, 2105 C. 90,

" C. 113, D. 255 E. 395 F. 53 G. 6, 27, 285 H. 66 157, 161, 169,

H. 2323 K. 2, 713 L. 54, 61, 69, 823 M. 62, 101, 146, 156, 167,
M. 169; N. 2; O. 3, 4, 8, 9, 11, 12, 32, 413 P. 20, 1093 R. 15,
Re 16, 46, 55, 56, 73, 965 8. 46, 262, 280, 367 385, 7. 28;

Ve 24, 25, We 11, 61, 99, 121,"

Panicum (millet).
B. 1259 Ge 539 59, 60y X. 639 M. 893 So 48,

Secale cereale (rye).
A. 55, 905 B. 11, 253 C. 29, 493 D. 255 F. 25, 265 G. 453 L. 823
M. 1095 S. 47, 739 W, 61, 90, 1183

Triticum vulgare (wheat).

A. 23 B. 9, 17, 29, 35, 122, 147, 168, 169, 173, 176, 216, 227,
B. 230, 234, 235, 2373 C. 16, 50, 83, 1043 D. 23, 263 E. 383

F. 37, 463 G. 4, 303 H. 56, 58 139, 229, 230, 232, 233, 2343
J. 583 K. 8, 61, 62, 63, 70, 843 L. 33, B2, 95, 106, 109; M. 3,
M. 14, 62, 70, 71, 115; N. 6, 205 0. 93 R. 22, 24, 9%, 131

S. 161, 207, 210, 249, 250, 318, 4165 T. 75, 16, 19, 843 T. 28,
Te 1115 V. 45 W. 61, 77, 78;

Various cereals.
Be 773 Fo 245 G. 40, 1113 H., 61, 1033 K. 645 L. 1125 M. 116, 1553
S. 63, 90, 116, 159, 2985 Z. 23

- be =
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Beta vulgaris (sugar beet), : =

B. 3, 4, 63, 64, 65, 133, 164, 210; C. 1143 T. 6, T3 G. 45;
H. 109, 1283 K. 69, 853 M. 403 N. 32, 33, 343 O. 133 P. 108;
R. 17, 61, 92, 121, 1223 S. 14, 18, 80, 94, 95, 96, 113, 225,
R. 2265 T. 63, 673 U. 1, 2, 3, 5, 63 Ve 20, 23, 27, 28, 29;
W. 70, 1065 Y. 15 Z. 23 .

Linum usitatissium (flax).

A. 903 B. 18 743 Do 615 G. 965 H. 78 J. 285 XK. 70 71% L. 893
M. 50, 117, 118, 119, 121, 122, 123; N. 6; O. 32; S. 85, 89, 164,
S. 201, 202, 205, 207, 210, 225, 2805 T. 92; W. 54, 57, 593

Pisum sativum (pea). ,

A. 18, 29, 67, 70, 89, 903 B. 11, 18, 25, 57, 78, 101, 124, 172,
B. 176, 215, 225; C. 23, 82, 83, 1043 D. 21, 22, 59, 60, 61, 62,
D. 635 E. 583 H. 1693 K. 9, 21, 86: L. 69; M. 15, 56, 123, 157,
M. 158, 1663 P. 61, 72; R. 26, 83; S. 54, 56, 60, 66, 67, 100,
R. 281, 28335 T. 24, 703 V. 183 W. 57, 59, 1333 Z. 13;

Slnapls alba (mustavel).
C. 873 E. 19, 203 He 22435 K. 26 573 Le 5, 383 Do 323 S. 2803

Solanum tuberosum (potato).
A. 865 B. 36, 373 C. 315 D. 543 E. 285 T's 8, 153 G. 33, 953
H. 86, 111, 120, 198, 221, 2225 J. 41, 42, 43, 46, 54, 553 K. 673

‘Lo 38 433 M° 1355 No 1713 "0, 6, 13, 143 R. 615 S. 92, 265, 266,

Se 404; We 32, 503 Zo 13

Trifolium (clover). '

D. 81, G. 7, 28, 473 J. 25; K. 15, 463 M. 1373 R. 100, 132;
S. 287, 4153 T. 743 W. 53; |

Various grasses.
.A.n 74; Dc 53; Ge 11; Ke 62; Le 4‘9; L"Ia 4; Ro 127§'To 69; V‘[a 100;

Various agricultural crops.

B. 17, 116, 117, 118, 127, 136, 137, 138, 140, 143, 189, 194,

'B. 206, 2233 C. 98, 1283 D. 915 G. 943 H. 5, 138, 1923 I. 3;
CJ. 1, 29, 39, 403 K 6, 885 L. 993 M. 1273 N. 105 P. 69, 70, 84,

Pe 885 R. 33, 525 S. 1, 114, 171, 263, 2643 W. 8; Z. 13;

- B, -



Bs Horticultural crops

1« Consumption.

TeNaOa

a. Vegetables,

Allium cepa (onion). | - ‘ .

Apius graveolens (cellery).
G. 223 L. 673 Pe 1133

Beta (beet).
A. 58, B. 209, 2175 G. 1095 H. 1175 Lo 37, 38, 9, 112; R. 8, 11,

_Brassica.

A. 6, 7, 8, 9, 10, 11, 12, 13, 14, 3. 1673 C. 1, 30 31, 32y
D. 70; F. 95 H. 121, 123, 126 131, 132, 133 L. 1, 83, 95;
M. 30, 1233 P. 95 R. 18, 1363 S. 62,‘399; Ww. 15, 33, 130, 139,

W. 1403

. Cichorium intybus (chicory)
‘P. 10, 113 S. 363; ,

Cucumis melo (melon).

A, 108; B. 143 D. 4, 343 L. 1155 M. 46 89; S. 3713

Cucumis sativus (cucumber).

A. 1083 B, 18, 1153 C. 3, 243 D. 34, 61, 64; F. 41, 42;

G. 19, 21, 613 K. 243 M. 895 P. 91, 98; R. 65, 135; S. 105, 3613
We 113

Daucus carota (carrot).
A, 863 H. 1115 K. 315 P. 1123 S. 1173 W. 51, 129;

Fregaria vesca (strawberry).
A. 32, 1235 C. 62, 63; D. 185 G. 7, 49; H. 1703 I. 123 P. 18

Lactuca sativa (lettuce).

A. 70; B. 11, 18 1855 C. 48; G. 713 H. 33, 34, 1283 L. 543

M. 25, 26, 132, 138; 0. 5; S. 97, 131; T» 1105 W. 52, 53, 125,
W. 126, 1273 .

Lycopersicum esculentum (tomato). ‘

A, 19, 20, 59, 82, 87, 89, 90, 108, 199, 205, 212, 217, 222}

B. 5, 6, 8, 11, 14, 22, 34, 43, 51, 53, 60, 6T 115, 129, 134,

B. 162, 186, 187, 204, 209; C. 3, 8,711, 15, 18, 25, 59, 60, 61,
C. 733 D. 32, 34, T4, 875 E. 13, 23, 26 44, 45, 56; F. 8, 19,

. 20, 30; G. 22, 39, 61, 65, 13, 81, 82, 83, 84, 85, 108, 109;

m. 36, 43, 44, 46, 41, 69, 1, 13, 15, 99, 100, 128, 131, 132,

Ha 134, 135, 136, 151, 220 224, 2263 J. 3, 47, 48, 49, 53,

K. 1, 7, 24, 27, 403 L. 31, 45, 52, 54, 90, 96, 117, 119, 120,

L. 121, 1225 M. 29, 30, 41, 80, 82, 123, 140, 156, 1703 N. 1, 4,
N. 5, 14, 15, 1735 0. 42; P 8,’9, 66, 94, 95; R. 9, 10, 12, 18,

R. 22, 28, 40, 42, 74, 78, 135; 8. 26, 93, 131, 163, 259, 261,
5. 278, 359 360, 310, 399, 460,7205; T, 34, 46, 49, 52, 101, 102,
Te 110, V. 19, 253 W. 11, 16, 17, 19, 35, 36, 37, 50, 81, 82, 84,
Ww. 85, 86, 87, 142, 151;

~ Phascolus vulgaris (bean) -
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Phascolus vulgaris (bean).

A. 1843 B. 40, 98, 99, 130, 176, 2185 C. 22, 72, 82, 835 G. 8,

G. 10, 97, 1133 H. 40, 43, 66, 83, 173, 201; K. 47, 653 L. 31,

Le 54, 73, 84, 95; M. 4, 61, 135; 0. T3 R. 22, 128; 8. 3, 41, 66,
S. 76, 205, 280, 385; T. 23, 625 Vo 3, 75 W. 4, 6, 7, 11, 22, 27,
We 33, 699 121 1459

Psalliota campestris (mushroom). N
A. 119, 1513 H. 315 S, 2975 T. 89;

Raphanus sativus (radish).
A, 873 B. 11, 1693 C. 763 Eo 259 H. . 1119 S. 14635 T. 61, W. 129,

- We 1323

Spinacia olevacea . (spinach).
B. 11, 22, 43; C. 875 F. 433 S. 99, 145, 248; V. 125 W. 116, 1313

Vicia faba (broad bean) »

B. 16, 183, 1973 C. 1205 D. 76, 173 F. 2, 175 H. 83, 151, 156;

Je 12 Pl 100 102 We 47 559

Varlous vegetables. ‘

A. 93, 96, 173, 1945 B. 100 110, 198, 2135 C. 5, 285-Ds T13
G. 17, 18; H. 101, 103, 238 L. 85, 863 M. 1655 P., 41, 46, 52,
P. 85; R. 485 705 S. 839 247, 252, 254, 292, 33O§‘To 32, 35,
T. 50, 513 W. 111, 112, 117, 128, 134, 1363 Z, 193

_b._ ,,
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Fruit.

Malus (apple).
B. 104, 1133 C. 1, 2, 49, 1215 D. 175 H. 50, 1503 M. 49, 149;
Pe 16, 173 Re 75, 765 S. 195 W. 395 Y. 33 ‘

Prunus species.

B. 1993 C. 78, 121, 1223 D. 6, 10, 11, 12, 905 H. 74, 76, 162;
Ke 35 Lo 455 S. 19, 203 Te. 255 W. 393

Rubus idaeus (raspberry).

R. 133

Vaccinium corymbosum (blueberry).

De 475 Ko 75, 763 Mo 1255 S. 1893
Vitis (grapes). '

Co 493 H. 39, 815 M. 47, 1353 R. 1233 S 19, 1435 Z. 13

Various fruit.

B. 107, 108, 109, 1585 C. 40, 435 D. 173 F. 215 H. 26, 30, 38,
He 72, 1685 L. 81, M. 543 R. 124, 1265 S. 19, 20, 267, 292, 364;
W. 30, 653

- D=



2. Ornamental and flowering crog§i

Ageratum.
Ne. 313

Anemone coronaria.
Ne 133

Anthurium.
- Z. 15, 163

Asparagus.
A. 1013 H. 603 R. 115, 1165 S. 3533

Azalea indica.
A. 1225 C. 81, 1065 G. 1015 P. 34, 44, 47, 503 R. 495 T. 1083

Calendula (marigold).
A. 1013 '

Calla.
A. 1013

Chrysaﬁthemum.
A. 1013 G. 255 M. 895 R. 1143 S. 3035 W. 1203

Cyclamen persicum gigantium.

M. 873

Dianthus caryophyllus (carnation).

A. 34, 53, 104, 130, 161, 1723 B. 45, 46, 47, 102, 190, 191, 192,
B. 193; C. 58; D. 37, 65, 883 E. 513 H. 59, 141, 142, 143, 145;
M. 104, 134, 159, 160, 1713 S. 24, 29, 30, 285, 338, 351, 356,

S. 362, 365, 366, 386, 394; T. 15, 44, 53; V. 165 Z. 14, 17;

Gardenia Jjasminoides.

Ao 1765 W. 833

Gerbera jamesonii.
Ao 1755 L. 1135 Se 3433 W. 623

Gladiolus.
A, 1015 C.o 453

Gloxinia.
A, 1653

Helianthus annuus (sunflower).

A. 833 C. 873 D. 6435 E. 18, 21, 2235 G 66 H. 1475 L. 695 M. 61,
M. 82, 89; 0. 13; P. 90; R. 19, 423 S. 78, 117, 138, 205, 206,
S, 258, 259, 280, 385, 405; W. 74, 90;

Hydrangea opulaides (hortensia).
A. 44, 146, 165; B. 1303 D. 695 K. 743 S. 863

Iris,

Lo T3

Lathyrus odoratus (sweet pea).
N. 163

Leopedezac«
M. 141, 1473
- Lilium (1lily)e -

TaNsOs
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Lilium (lily).
B. 953 M. 395 S. 149, 1503

‘Monstera (Philodendron).

P, 1135 T. 1053

Pelargonium zonale.
Fo 365 2. 13

Petunia hybrida.

V. 19;.

Primula.

Se

873

Rhododeﬁdron.

Rosa.

. A. 753 S. 288, 289;

" C. 965 D. 8, 9, 245 L. 17, 205 M. 603 S. 148, 1523 W. 83, 153

Various orchids.
D. 563 G. 1035 H. 1465 K. 51, 52, 533 M. 855 S. 3583 V. 13

W. 66, 1503

Various ornamental plants.

A.
EO
K.
L.
P,
R.
T,

12,
47,
36,
24,
24,
43,
82,

5,
67,
37,
25,
25,
47,
87,

105, 117, 139, 149, 160, 1853 B. 2225 D. 52, 893

68; F. 273 G. 2, T75-H. 149, 182; J. 113 K. 5, 33, 34,
39, 82, 83; L. 7, 9, 13, 15, 16, 18, 19, 21, 22, 23,
943 M. 84, 89, 107, 108, 131; N. 10, 35; P. 18, 21,
26, 28, 38, 40, 42, 45, 46, 49, 111; R. 14, 38, 39,
62, 71, 723 S. 11, 28, 155, 162, 243, 244, 247, 3323
90, 98; VQ 35; W' 64’ 93, 144;

"’ 30“



3« Various horticultural crops.

Lupinus.
D. 733 F. 503 G. 78, 795 He. 8935 Ko 2, 23, 62, 635 M. 5, 1353
P. 12, 903 R. 835 S. 31, 32, 84, T. 78, 915 V. 3, 63

Medicinal herbs.
A. 12535 Be 20535 Ge 223 Ko 535 Re 223

Papilionaceae (leguminous plants).

A. 2233 B. 6, 140, 141, 1503 D. 503 H. 90, 137, 2173 J. 18, 22,
J. 23, 24, 25, 26, 273 L. 1045 M. T, 99, 1423 N. 233 O. 175 R. 43
S. 1193 W. 923

Various cropse

A. 21, 68, 69, 703 B. 52, 126, 139, 141, 153, 157, 1845 E. 573
He 1275 Jo 9, 345 M. 151, 1653 0. 20, 235 P, 69, 705 R. 1333
Se. 3, 40, 154, 176, 204, 227, 242, 276, 277, 2719, 300, 4133

To 5, 933 We 1433 -

Weeds.
A. 745 S. 4, 108;

&

-Cy ~
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Algae. - - - ' - '
B. 132, 151,155, 1615C.56; D.3; G.42, 1123 H.1, 2, 64, 92, 102, 174,
H. 2085 0. 18, 26, 303 P. 83, 899 Se ?55;,To 9; W. 603

Aspergillus niger. ,

B. 84, 85, 86, 87, 93, 94, 1483 E. 295 G. 3, 1043 J. 6, 195 K. 173
L. 26, 27, 28 465 P. 773 R. 825 S. 6, 305, 308, 309, 310 312,

Se 313 315, 317 319, 3213 T. 68 V. 325 Y. 33

Chlorella. _
A. 303 B. 18, 19, Fu43; G.93; H.209, 212, 214,215, 2163 K.203; M.533
N. 24, 25, 265 P. 80, 1035 S. 139, 140, 141, 142, 3045 T.. 833

Fungi.

A. 187, 1885 B. 106, 2243 C, 19, 37, 84, 86, 945 D. 38, 65,
F. 17, 305 G. 15, 40 73, 77, 90, 100, 1053 H. 59, 146, 1753
Jo 1, 14, 763 L. 51, 62, 63, 78; M. 100, 115, 1485 0. 30, 363
R. 80, 903 S. 5, 17, 261, 299, 301, 314, 3253 T. 3, 4, 103

V. 36, 373 We 115 Z. 183 . , : ‘

Lemna minor.
B. 159, 1603 C, 64, 65, 66 675 Ge 155 H.. 2105 M. 24, 0. 193
P. 815 S. 316 318 320

Various bacterias | :
B. 106,151, 2205 F. 185 H.s 1025 I. 65 J. 14, 265 K. 60, 72, 813
L. 75, 1005 M. 235 0. 173 S. 287, 323, 3243 V. 333 W. 1043

""II."‘
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IT. INSTALLATIONS AND THETR OPERATION,

A. 31, 47, 48, 60, 63, 64, 115, 116, 129, 145, 154, 168, 189;
B. 31, 39, 62, 111, 112, 114, 156, 2143 '
. 6, 20, 21, 41, 45, 69, 101, 102, 106,
D. T, 15, 36, 85;

E. 4, 6, 8, 31, 32, 33, 41, 463

Fo 4, 12, 31, 48;

Ge . 9y 39, 44, 91, 92, 973

H. 79, 106, 107, 217, 2223

Je 335 44, 50, 513

Ke 22, 35, 59, 87;

Lo 343 ‘

M. 2, 17, 27, 59, 65, 79, 133, 159, 160, 161;

We 22, 27, 313

P 1, 35, 48, 68, 96, 107;

Re 5, 6, Ty 57, 93, 118, 1193

S. 147, 153, 200,302, 306, 307, 308, 335, 387, 3913
T. 7, 14, 26, 27, 47, 56, 583

We 68, 110, 111, 124;

Yo 93

Z. 123

107, 1233

- IIT. ~

ToNeOa



I1I. GENERAL SOILLESS CULTURE.

Ao
As
N A *

B.
C.

Ue
Ve

We
We

Ze

TeN,Os

33, 41, 42, 85, 91, 92, 94, 95, 99, 100, 103, 109, 110, 112, 113,
114, 120, 121, 124, 126,-128, 131, 134, 137, 138, 140, 143, 147,

150, 155, 162, 163, 170, 171, 177, 179, 182, 190, 206, 214;

10, 12, 13, 26, 42, 44, 58, .69, 72, 97, 100, 200, 206, 207;

12, 44, 46, 52, 53, 54, 55, 71, 97, 103, 105, 115;

6, 7, 13, 14, 19, 20, 36, 40, 51, 55, 67, 68, 83, 84, 89;

2, 3, 11, 42, 47, 48, 65, 663

11, 12, 13, 14, 343

17, 18, 20, 29, 31, 32, 34, 35, 36, 37, 38, 41, 43, 48, 57, 64;

52, 68, 85, 93, 94, 95, 96, 113, 114, 144, 152, 153, 163, 165,
183 184,18),186 187,188 189 190, 191 194,202 203, 204, 239;

43
79 209 369 379 385
25, 32, 42, 48, 49, 50, 66, 18, 79;

8, 11, 12, 14, 29, 48, 56, 57, 12, 773

1, 6, 8, 68, 81, 88, 110, 112, 139, 145, 163, 172;
35‘215 283 '

24, 27, 37;

2 2f0523s 27, 29, 30, 31 32, 33, 36, 37, 39, 43, 48, 53, 64, 65,
9 .

- 63,64, 67, 68, 69, 7, 19, 101, 102, 103, 105, 106, 107, 110, 112,

120, 133, 134s

1, 10, 12, 13, 21,22, 25, 77, 81, 88, 111, 124, 125, 134, 135
136, 137, 181, 183 191 152, 199, 212, 213 214, 215, 216, 217, 218,
221, 224, 225,,272 273, 286 291, 293, 295, 333, 334, 336, 337,
340 344, 345, 346, 348, 349, 350, 354 355, 351, 373 388, 389, 390,
392, 393, 395, 407, 408 409, 420 422 423,

2, 8, 12, 13, 16, 17, 19, 20, 21, 33, 37, 38, 39, 40, 41, 42, 43,
45, 48, 54, 555 57, 95, 1073 ‘

43

12, 45, 46, 63,.71 80 94, 95, 96 109, 111, 112, 113, 135, 137,
138, 141, 147, 148, 1495 - :

10; . . -



IV. INORGANIC NUTRIENTS, INCLUDING OXYGEN, CARBONLIU:LIDE ALD pHe

© Aluminium (Al).

k. 44, T4, 193, 2195 B. 293 C. 95, 1125 E. 345 35 36 375 Fe 28;
Go 46 Hc 149 269 Jo 1 Ko 779 TJ. 51 58 61 66 699 BIQ 121 130;
N. 1, 23 R 1323 S. 64, 160, 161, 228, "275, 268, 381, 383; V. 153
. 34, 1463 ’

Arsenic (As).
A. 295 B. 144, 155, 1725 C. 72, 73, 75, 903 H. 2315 J. 105 K. 90;
L. 1235 Mo 4, 28; S. 379;

Barium (Ba).
C. 82, 83; M. 15; S. 69, 309, 413;

Beryllium (Be).
"B. 155 He. 1715 Ko 713

Bicarbonate (HCO3™ ).
Le 653 S. 3855 W. 5, 63

Boron (B).

As 15, 16, 17, 43, 71, 77, 718, 80, 82, 83, 86, 88, 184, 2245 B. 6, 40,
B. 41, 53, 63, 64, 65, 66, T4, 76, 89, 90, 953, 101 107 108, 121, 123,
B. 126, 165, 167, 172, 174, 178, 183, 184, 186, 189; Co 27, 30 3a 89,
C. 91, 1143 D. 8, 9, 31, 41, 50, 76, 77, 805 E. 5, T, 14, 15, j7, 43;
F. 2, 3, 9, 10, 21, 29 G. 5, 15, 49, 61, 81, 82, 83, 108, 1093 H. T,
H. 8, 9, 18, 20, 22, 23, 24, 28, 67, 71, 89, 97, 154, 178, 2245 J. 11,
J. 28, 45, 47, 485 K. 31, 40, 69, 70, 713 L. 1, 2, 3, 32, 67, 719, 30,
L. 82, 96, 101, 102, 105, 115, 1225 M. 21, 25, 26, 28, 30; 32, 38, 41,
M. 42, 43, 47, 48, 49, 67, 74, 80, 94, 108, 121, 124, 126, 132, 137,

M. 150, 1513 N. 32, 333 0. 3, 4, 6, T, 403 P. 5, 9, 13, 66, 69, 1133

R. 40, 41, 43, 61, 1235 S. 14, 18, 35, 41, 44, 50, 58, 61, 66, 68, 79,
S. 80, 91, 93, 101, 106, 107, 108, 112, 115, 116, 117, 118, 119, 120,
Se 123, 138, 143, 144, 145, 146, 156, 174, 190, 196, 201, 202, 203,

S. 204, 205, 206, 207, 210, 211, 230, 257, 258, 260, 269, 280, 281,

S. 329, 405, 418, 4193 T. 6, 22, 60, 95, 965 V. 333 W. 10, 15, 23, 47,
W. 48, 49, 51, 55, 89, 92, 98, 106, 1075 Y. 1, 2, 8j

Bromine (Br).
0. 433 S. 3675 W. 1053

Cadmium (Cd).

Se 543

Calcium (Ca)e

A. 35, 38, 56, 75, 2203 B. 17, 21, 35, 61, 80, 82, 91, 113, 116, 131,
. B. 154, 186,.202,.212, 216, 2333 C. 1, 4, 18, 22, 34, 83, 91, 1113

D. 16, 17, 18, 21, 22, 48; 735 E. 25, 26, 39, 40, 595 F. 1, 183

G. 10, 14, 22, 49, 52, 69, 78, 79, 80, 865 H. 35, 45, 66, 71, 97, 140,

H. 173, 192, 223, 225, 2325 I. 13 d. 4, 24, 26, 32, %45 L. 4, 6,7,

<. 16, 61, 62, 63, 823 L. 1, 33, 35, 413 M. 54, 57, 67, 72, 97, 98,

M. 102, 124, 141, 147, 1663 N. 15, 205 0. 3, 4, 233 P. 12, 81, 92, 1123

R. 24, 34, 41, 59, 74, 82, 83, 100, 1255 S. 16, 42, 89, 96, 99, 100,

S. 114, 119, 135, 152, 154, 158, 164, 165, 167, 168, 171, 253, 282,

s, 283, 324, 326, 370, 413, 415, 4213 T. 6, 34, 35, 49, 78, 83, 91,

T. 93, 105, 1063 V. 26, 363 W. 4, 8, 32, 49, 54, 60, 61, 1173

~ Garbondioxide (CO2). -

TelloOo



' Carbondioxide (CUQ}
- A. 167, 174, 2175 B. 2135 C. 339 D. 39, 715 G. 23, 99, 110; H, 41,
‘Jb 89 K:o 299 Lo-449 }Ie 12 Re 513 Sc 317 3859

Cesium (Cs). -
B.- 1325 He 863 M. 1023

Chlorine (Cl). ’ '

A. 2, 25, 2165 B. 35, 36, 37, 209, 217, 2375 Ce 4, 1095 E, 12 30, 38,
Ee 67 683 G. 103 H. 25, 72, T4, 76, 78, 90, 236, 2373 I. 5, 6,.11;

Je 12, 29, 355 K. 25 L. 33, 53, 69, 87, 883 O. 42 435 R. 11, 33, 86,
R, 879 S. 95, 131, 175, 176 178, 179, 180, 226, 249, 250, 3995 T. 72
Te .73, 793 V. 21, 225 W. 8, 69, 1059 Zo 2%

Chromium (Cr).
G. 265 Ho 1025 Ko 585 Reo 95, 9635 S. 595 W. 183

Cobalt (Co).
A. 20, 1533 B. 14, 137, 180; D. 753 H. 125, 128, 2385 K. 643 M. 19,
M. 119, 1215 S. 41, 51, 3055 T.-98; V. 11,

Copper (Cu) .

A.-81, 192, 195, 199, 210, 2115 B. 5, 6, 123, 134, 147, 165, 166, 170,

B. 180 201 210, 234; Co 3, 4, 94, 1105 B. 29, 50, 57, 585 H. 29, 33,

H. 34,. 124, 130, 137, 162, 176, 212, 2203 I. 7, 8s X. 5, 735 L. 35, 58,
L, 62, 683 M, 19, 21, 23, 28 57 58 94, 117, 119, 121, 135, 138, 146,
M., 150, 153, 154, 1555 N. 43 O. 13 149 15, 16, 22, 383 p, 44, 47, 170,

P. 745 949 ° 25 955v 96 Se 5 41 539 657 949 132 1639 2055 2089

S. 246, 267, 278 284, 3975 T. 66, 68 77 99, Ve 3, We 15 Zo 13

Fluorine (F). » 7
B, 32, 435 G. 1003 L. 45; So 39, 2303 W. 1053

Gallium (Ga).
Hc 1259 L. 609 S° 3137

Indium (In).
L. 603

Todine (I). '
C. 1085 G. 905 H. 36 Ko 703 L. 53, 54, 763 Pa 979 S« 61, 68, 71, 72,
S. 25435 We 1513

Ion ratis.

A. 84, 2255 B. 50, 199, 2265 C. 14, 425 D. 11, 33, 57, 69; F. 83

Ge 52, 803 H. 53, 88, 97, 225, 235; K. 85, 883 M. 1, 1675 0. 32, 34, 35;
P. 43, 67,‘103, 104, 1065 R. 3, .12, 40, 41; S. 16 126, 127, 165, 170,
S. 171, 182, 185, 194, 238, 261, 274, 303 370 3753 T« 49, 85 975

Us 1, 29 Wo 3 23, 70, 77, 78 Z° 103

Ion uptake. ‘

B. 1973 C. 23 D. 28, 903 L. 26, 50 P 419 He. 82 1/), 196, 197, 2003
L, 52, 1115 M. 31, 101, :29, Pe 56, 625 R. 45 146 Se 959 129, 1303
We 44 41, 423 :

-~ Iron (Fe). -

ToleO6



Iron (Fe).

A. 1, 4, 30, 75, 81, 193, 218, 219; B. 28, 30, 68, 98, 99, 106, 195,
Be. 201, 202, 219, 221, 236, 2395 C. 14, 17, 26, 35, 36, 66, 104, 1183
D. 2, 29, 383 E. 50, 583 P. 3235 G. 54, 55, 56, 62, 66, 10635 H. 11, 33,
H. 34, 83, 98, 108, 109, 129, 206, 207, 212, 213, 214, 215, 2165 I. 2;
Je 5; 19, 54, 56, 59, 603 K. 41, 55, 56, 71, 72, 815 L. 31, 41, 963

Me 62, 63, 64, 66, 98, 118, 121, 138, 1415 W. 255 0. 19, 21, 395 P. 18,
P. 94, 1103 R. 21, 37, 60, 73, 75, 1325 S. 41, 49, 67, 84, 85, 86, 87,
S. 102, 103, 104, 169, 208, 229, 230, 234, 236, 238, 241, 242, 248,

S. 271, 274, 305, 352, 368, 384, 403; w. 88, 75, 76, 91, 1103 V. 3, T3
We 18, 31, 37, 51, 58, 59, 72, 83, 152, 153, 154;

Lead (Pb).
H. 40, 2013 P, 99, 100, 101,

Lithium (Li). :
A. 403 E, 303 He 483 M. 1093 R. 19, 203 S. 523

Magnesium (Mg). :

A. 2203 B. 20, 21, 80, 81, 82, 91, 113, 118, 130, 133, 225, 238;

C. 1, 4, 163 Do 1, 17, 18, 48, 735 E. 643 C. 13, 52, 59, 873 E. 2, 35,
H. 65, 70, 117, 150, 2263 I. 93 J. 14, 16, 173 XK. 16, 17, 20, 61, 62,
€. 715 L. 26, 28, 78, 1143 M. 52, 72, 89, 1525 W. 20, 343 P. 61, 103,
P. 1043 R. 91, 92, 1375 S. 16, 20, 34, 44, 45, 46, 47, 48, 57, 90,

S. 109, 114, 139, 154, 158, 164, 165, 167, 168, 169, 171, 175, 226,

S. 262, 270, 301, 319, 321, 324, 3265 T. 6, 10, 83, 91, 97, 1063

V. 22, 233 We 8, 36, 713 Z. 83 '

Manganese (Mn). .

A. 5, 19, 20, 23, 30, 67, 68, 69, 79, 195, 2105 B. 6, 8, 27, 35, 57,
B. 86, 87, 93, 94, 123, 131, 147, 157, 165, 170, 195, 215, 229, 2343
C. 8, 14, 35, 65, 67, 775 D. 23, 465 B. 50, 573 P 7, 20, 433 G. 23,
G. 24, 47, 100, 108, 109, 112; T. 11, 20, 47, 64, 89, 108, 133, 138,
H. 156, 208, 210, 211, 212, 213; J. 10, 57, 613 L. 8, 215 L. 31, 38,
L. 78, 84, 85, 86, 94, 95, 106, 118, 123, 135, 141, 142, 150; N. 253
0. 17, 18, 20, 393 P. 14, 18, 69, 72, 13, 89, 943 R. 73, 80, 98, 128,
R, 129, 1305 S. 20, 41, 56, 715, 85, 112, 190, 229, 230, 238, 267,

S. 274, 376, 381, 397, 403, 404, 4193 T. 68, 76, 104, 109, 1103

Ve 3, 28, 29, 315 We 54, 57, 72, 76, 79, 97, 98, 99, 1535 Y. 85 Z. T3

Mercury (Hg).
- B, 1393

Miscellaneouse ‘ ‘ _

he 156, 157, 158, 1865 B. 59, 128, 146, 232, 2335 C. 107, 119, 123;

D. 79, 863 F. 44; G. 893 H. 132, 1673 J. 213 K. 30, 38, 543 L. 55, 74,
Lo 913 Mo 6, 55, 1365 Re 45, 1115 S. 2, 128, 157, 161, 4175 T. 21, 48;
Vo 14, 345 Wo 44, 1143

Mode of application of nutrients. :

he 97, 98, 118, 144, 146, 152, 159, 165, 185; B. 91, 2185 C. 853

Fo 53 Ho 16635 Ko 50, 595 N. 293 0. 22, 375 Ps 25, 355 R. 545 Se 302,
Se. 303, 341, 3913 T. 185 W. 110, 1403 Z. 195

1025 S. 63, 4113

~ Molybdenum (Mo)s ~

TeNsOa



Molybdenum (Mo).

A 6, 7, 8, 9, 10, 11, 12, 13, 14, 62, 212; B. 124, 134, 135, 150, 151,
B, 1859 220 C. 79 8 949 De 4-2 45 709 Eo 01 62 639 H. 339 349 4'7,
H. 109, 111, 112, 117 118, 120, 122 123, 126 127; 130, 131, 132, 133,
H.'1345,135, 1367 137, 162, 164; Je 23, 26, 27, 31, 343 K. 72, 73, 813
M. 99, 119, 120, 121, 122, 138, 156, 1585 0. 5% P. 70, T1, 93, 94, 953
Re 95, 963 S. 41, 55, 254, 311, 312, 400, 4013 V. 55 W. 50, 52, 53,

. W. 54, 56, 57, 58, 593 ;

Nickel (Wi).
B, 1805 C. 108, 117, 118; F. 473 H. 1255 M. 19, 119, 1215 P. 173
Se 513 Ve 113

Nitrogen (). g

Ao 6, 7, 8, 9, 10, 11, 12, 13, 14, 30, 38, 44, 62, 75, 718, 82, 183,

A. 184, 195, 197, 217, 2185 B. 1, 3, 4, T, 34,35, 40, 55, 103, 106, 109,
B. 113, 141, 145, 151, 187, 189, 204, 220, 227, 228, 229, 2303 C. 4,

Co 7, 40, 42 43, 51, 59, 61, 63, 77, 80, 81 93, 121 122, 125, 1273

D. 12 17 33 35, 44, 53, 63 709 E. 109 52 59, 643 7. 89 G. 45, 51,

G 67 68, 87, 88; H. 2, 19, 42 45, 70, 109, 117, 123, 134, 135, 136
H. 177, 1797 198, 199, 224, 236; I. 103 J. 4, 9, 22, 23, 255 26, 27,
Je 52, 56, 57, 59, 605 K. 15, 72, 80, 815 L. 49, 1043 M, 12, 31, 83,

M. 99, 122 140 146, 152, 156 157, 158, N, 12, 15, 23, 29, . 19,

P. 75, 76, 799 103, 104, 109, 110, R. 94, 1003 5. 19, 20 79, 100, 110,
Se 113, 144, 145, 175, 179, 190, 231, 233 234, 236, 237, 239, 260

S. 268, 270, 296, 297, 312, 315, 380, Te 1, 4, T8, 86 1003 V. 20, 21,28,
Ve 295 W T, 2¢, 39, 40, 53 73 77, 18, 88 116, 117, 118, 119, 125,
We 1403 Y. 635 Z. 2, 4, 53 | .

Oxygen (02). | L '

A. 46, 50, 51, 52, 64, 65, 66, 195, 2175 B. 48, 104, 158; C. 9, 10, 60,
C. 70, 124; D. 2, 66, 87s L.)6 Fo31, 355 G.50, 51, 97, 1115 H.41, 2183
K. 45, 685 L. 44, 64, 65, 92, 109, 1103 M, 32; P. 55, 56, 85, 883

R. 1, 1175 S. 17, 148, 188, 194, 338, 339, 342, 347, 3743 T. 93 V. 24,
Ve 255 We 44, 68, 1085 Z. 93

- Palladium (Pd).
B. 15, 1763

' pH.(a01d1ty) » . . Lo

A, 35, 39, 54, 75, 127, 174, 187, 195, 201, 207, 2155 B. 28,.104, 147,
B, 230, 2343 C. 34, 61, 63, 64, 955 D. 5, 42, 49, 785 E. 103.F. 5;
Go 1, 1075 H. 21, 72, 157, 214, 215, 2283 I. "25 J. 1, 60, K. 22, 553
L. 1073 M. 3, 64, 105, 1473 0. 285 P. 75, 763 . 1315 S. 33, 99, 141,
Se 173; 227, 234, 288, 319, 324, 326, 403; T. 85, 86 U 33 Ve 23
W. 38, 40, 53, 59, 76 775 785 2. T, 115 ,

Phosphorum (P). -

A. 26, 2193 B. 20, 24, 32, 34, 61, 98, 99, 113, 187, 188, 2043 C. 116,
C. 121, 1225 D. 17, 18, 53, 7123 E. 24, 27, 55; F. 26, 323 G. 4, 13,

G. 25, 67, 683 He 2, 14, 20, 42, 193, 221, 2313 I. 103 J. 17, 593

K. 18, 65; L. 39, 89, 1033 M. 52, 63, 103, 128, 140, 141, 144, 152;

0. 413 P. 6, 20, 41, 93, 103, 104, 1105 R. 28, 92, 1003 S. 19, 20, 39,
S. 73, 133, 142, 152, 160, 164, 210, 248, 262, 279, 352, 370, 379,

S. 384, 398, 401, 2063 T.11, 973 W. 34, 39, 117, 126, 139, 1463

Y. 23% ‘ :

- Potassium (K)o =

TeNoOo



Potassium (X). ‘

A. 55, 56, 183, 1845 B. 21, 33, 34, 113, 159, 2373 C. 1, 4
C. 98, 99, 121, 1223 D. 17, 18, 33, 38, 53, 913 L. 64; ¥, 83
G. 14, 795 H. 3, 4, 17, 20, 35, 36, 41, 45, 61, 62, 63, 70, 129, 140,
H. 181, 225, 2325 J. 12, 13, 29, 49, 54; K. 4, 6, T13 L. 76, 1033

M. 40, 54, 102, 140, 152, 1695 0. 31; P. 17, 20, 81, 86, 103, 104, 1103
R° 349 405 417 559 569 87; S° 193 209 37; 429 449 459 469 479 489 499
S. 52, 57, 62, 61, 90, 133, 139, 171, 177, 210, 235, 239, 270, 321,

Se 384, 398, 414; T. 25, 34, 523 V. 22, 233 W. 23, 265 Z. 203

Radium (Ra).-

A. 185 Do, 585 W. 353

Rubidium (Rb). ;

B. 91, 92, 132, 1765 H. 2325 M., 1023 0. 415 P. 825 R. 55, 563
S. 52, 3673

18, 80, 91,

Selenium (Se). : '
A. 2235 B. 47, 1253 G. 59, 603 H. 229, 230, 233, 2343 K. 345 L. 503
M. 70, 71, 73, 1433 ¥. 8; S. 70, 298; T. 80, 81, 82, 87, 88;

Silicon (8i)a .

Ao 4, 24, 375 Bo 1, 1825 Do 29, 30, 725 G. 403 I. 9, 105 L. 39, 693

0s 8, 9, 10, 11, 12, 315 R. 83 S. 66, 275, 2943 W. 11, 90, 91, 99, 1423
Yo 4, 53 , :

Sodium (Na).

Ao 255 2215 Bo 3, 4, T, 23, 47, 169, 188, 205, 217, 237; C. 4, 99, 109;
D. 915 E. 39, 40, 67, 685 G. 10, 45, 59, 60, 1113 H. 27, 35, 51, 61,

H. 62, 63, 73, 75, 78, 90, 181, 205, 2243 I. 1, 113 K. 6, 90; L. 33, 37,
Le 40, 42, 64, 67, 87, 85, 1173 M. 40, 1693 P. 1045 R. 11, 24, 34, 61,
R. 1253 8. 37, 42, 62, 95, 110, 113, 139, 226, 380, 3985 T. 34, 35, 78;
Ve 12, 23; W. 5, 8, 28, 1423

Strontium (Sr).
C. 4, 83; H. 66, 2325 M. 15, 1025 S. 69, 413;

Sulfur (S).

Ao 1, 62, 187, 222, 2233 B. 11, 225; C. 16, 47, 795 D. 16, 813 BE. 12,

E. 16, 18, 19, 20, 21, 23, 52, 53, 543 F, 403 G, 103 H. 2, 56, 73, 74,

He 76, 78, 84, 229, 230, 234; I. 65 J. 56, 593 M. 53, 100, 1295 W. T, 173
O 12, 295 P. 103, 1045 S. 131, 176, 309, 401, 412, 4163 T. 28, 29, 30,
Te 31, T4, 775 V. 213 W 8, 1193 , v

Tellurium (Te).
M. 713 S. 703

Thallium (T1).
B. 152, 1533 M. 333 P, 1025 S. 172, 2903

Titanium (Ti).
So 2303

Total salt concentratione. ‘

A. 59, 61, 80, 84, 139, 225; B. 111, 142, 149, 168, 173; C. 933 D. 78,
Do 795 B 9, 135 F. 27, 395 G. 11, 30, 42, 70, 955 H. 77, 91, 139, 158,
H. 159, 1605 I. 113 K. 433 L. 100, 102, 1073 M. 45, 515 N. 165 0. 1, 25,
0. 26, 27, 283 P. 21, 28, 40, 52, 84; R. 12, 18, 44, 185 8. 7, 9, 18,

S. 109, 183, 184, 186, 187, 197, 198, 232, 240, 279, 298, 331, 341, 372,
S. 375, 416, 320¢ T. 71, 1023 V. 13, 375 W. 19, 20, 42, 86, 1285 Y. 73

- Vanadium (V). -

T.N.O.



Vanadium (V).

A

2133 B. 84, 85, 150, 2205 D. 753 G. 27, 285 S. 603 W. 54, 5Ty 583

Various macro elementse.

A,
B,

D.

Ge
H.
L.
P

Se.

T
W

28, 399 455 579 709 739 76y 89; Be 22; 739 1179 1369 138g 1‘437 1949
198, 223, 227, 228, 2315 C. 2, 19, 30, 38, 39, 57, 74, 85, 838, 100;
10, 11, 25, 27, 28, 433 E. 28, 603 I'. 17, 19, 33, 36, 37, 383

12, 63, 71, 955 He 3, 4, 5, 16, 30, 38, 39, 103, 104, 105, 106, 172,
2353 I. 123 J. 6, 213 Ko 9, 27, 895 L. 30, 55, 72, 73, &1, 108, 116,
1203 M. 9, 13, 34, 35, 36, 50, 55, 75, 83, 107, 1255 N. 305 0. 2, 34y
59, 62, T7, 835 Re 15, 16, 23, 44, 85, 1113 S, 15, 124, 125, 140,
149, 150, 256, 266, 300, 310, 311, 327, 3643 T. 2, 3, 36, 70, 92, 94,
1083 V. 13, 17, 183 W. 29, 31, 56, 67, 70, 87, 93, 100, 129, 143,
1453 Y. 35 2. 183 :

Various micro elementss

A,
B,
B,
CG
E.
Go
H.

22, 26, 27, 57, 70, 73, 16, 89, 90, 192, 193, 196, 2115 B. 3, 15,

16, 29, 57, 73, 83, 88, 120, 122, 127, 136, 149, 171, 175, V17, 119,
181, 182, 194, 198, 205, 227, 228, 2313 C. 2, 5, 19, 30, 38, 39, 74,
85, 88, 100, 128; D. 10, 11, 25, 43, 54, 58, 59, 60, &1, 62, 63, 643
28, 49, 603 F. 6, 10, 17, 19, 33, 36, 37, 38, 393 G. 12, 16, 45, 63,
71, 94, 96, 1133 H. 3, 4, 16, 30, 38,39, 43, 44, 55, 80, 87, 88,
100, 103, 104, 105, 110, 114, 115, 116, 128, 143,148,172,114,175,227,

. 2353 I. 5, 125 J. 6, 14, 18, 21; K. 26, 27, 28, 56, 86, 895 L. 17,

30, 36, 45, 46, 55, 71, 72, 73, 81, 93, 108, 119, 1213 M. 34, 35,

36, 50, 55, 75, 77, 83, 86, 104, 107, 1253 N. 5, 6, 9, 18, 19, 26,
30, 353 0. 2, 345 Po 5, T, 59, 77, 78, 83, 1085 R. 15, 16, 22, 30,
53, 81, 85, 87, 111, 1355 8. 7, 15, 36, 38, 43, 55, 66, 105, 110,
113, 121, 122, 150, 164, 166, 169, 177, 195, 209, 256, 263, 255, 277,
292, 297, 300, 304, 305, 315, 317, 327, 328, 396, 4173 T. 2, 36, 50,
61, 62, 63, 70, 92, 1083 V. 13, 17, 18; W. 29, 67, 70, 93, 100, 129,
1455 Y. 10, Z, 3, 6, 14, 183

Zinc (Zn).

A
E.
K.
Qu
Se
Ve

TelaOo

81, 210, 2245 B. 6, 17, 18, 79, 119, 157, 172, 203; C. 155 B. 1, 44,
45, 505 Fo 473 G. 84, 85, 1005 H. 124, 136, 137, 1685 J. 14, 153

3, 93 L. 46, 895 M. 19, 21, 22, 23, 28, 63, 94, 119, 1213 P. 70, 943
15 Re 25, 27, 28, 29, 31, 61, 95, 965 S, 20, 41, 54, 206, 259, 261,
264, 267, 276, 280, 305, 309, 397; T. 59, 64, 68, 101, 102, 1033

325 W, 102, 122, 1233 Y. 83



V. SUBSTRATES AND THEIR PROPERTIES.

Charcoal,

V. 63

Pixation and exchanging of nutrients by subsirates.

Ae 4, 49, 200, 202, 204, 208, 2153 B. 2, 208; C. 56, 625 D. 685 E. 223
Go 89 41, 72; Ha 106’ 182; Jo 6; I(o 4&1; I‘.'Io' 299 44-; P. 59, 60; So 759
S. 76, 1523 W. 95 - 5 o

Peat. : .

Ao 89, 111, 136, 141, 160, 164, 1765 B. 2143 . 203 Go 58, 75, 163
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H. 10, 15, 18, 82, 121, 1765 I. 93 L. 30, 1203 M. 44, 116, 154, 168;
Ne 85 P. 72, 915 R, 12, 78, 89, 122, 136, 137; S. 14, 72, 80, 245,
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.A.o 1359 209; Do 43; Re 23§
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Forsch. Geb. Pfl. krank. (Japan) 2, 186—201.
Zxps Sta. Record 72, 198~199.

The mechanism of the toxic action of
Chlorates and some related substances on

" young wheat plants.

Kgl. Lantbruks Hogskol. Ann. 15, 37-107.
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Nature 161 (4095) 629-631,

A new process for the removal of Iron
oxide from silica sands,
J. Soc. Glass. Techn. 19, 119,
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Soil Sci. Soc. Amer. Proc. 21, 305—308
Soils & Fert. 20 (5) 290,
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The effect of llolybdenum and Nitrate status
on the Carbohydrate and nitrogen metabolism

"of cauliflower plants in sand culture.
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70"77 .

Relation of Hitrogen supply to Molybdenum
requirement of cauliflower grown in sand
culture.,

Nature 169, 1099.

The effects of some different Nitrogen
sources on the Molybdenum requirements of
cauliflower plants grown in sand culture.
Ann. Rpte L.A. Agr. Horts, Res. Sta.,

195-199.

Molybdenum as a plant nutrient.

III. The interrelationships  of Molybdenum
and Nitrate supply in the growth and
molybdenum content of cauliflower plants
grown in sand cultures.

J. Hort. Sci. 29, 278-290,

Molybdenum as a plant nutrient,

IV, The interrelationships of Molybdenum
and Nitrate supply in Chlorophyll and
Ascorbic acid fractions in cauliflower
plants grown in sand culture.

J. Hort. Sci. 29, 291-299.

Molybdenum as a plant nutrient.

V. The interrelationships of Molybdenum
and Nitrate supply in the concentration
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J. Hort, Sci. 30, 151-162.
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Vi. Tffects of Molybdenum supply on the
growth composition of cauliflower
plants given different sources of NWitrogen

“supply in sand culture.

Jo HOI"to SOi. é.Q.’ 163""1800
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Molybdenum and Nitrogen supoly on the free
Amino—-acid status of cauliflower plants
grown in sand culture.,

Long Ashtons Ann.Rnt.Agr.Hort.Res.Sta.
66=T70,

Presence and utility of Boron in plants.
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The place of minor elements in rice
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Effect of I'n on the resistance of rice
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- 05, =



An 250 Alam, Rt
1935.
26. Albert, A.,
Gledshill, W.S.
1947, '
" 2T.  Albert, A, s
Magrath, D.
1947.
28' Albert; V'ITQBO’
Armstrong, G.M.
290 Albertg 'W-aBog
. Arndt, C.H. -
193715
30. Alberts-Dietert, F.
S 1941,
31. Albrecht, C,
32, Albrecht, C,
: 1951
1951,
34. Albrechty C,
1951,
35. Albrecht, W.A.
1932, Co
36. Albrecht; W.A.
1940,
TN, 0. B

A,

Scientific roport of the Rioe Research
Station Sabour, Bihar and Crissa,

1933-1934.

Effect of NaCl on root growth (in water
cultures).

Dept. of Agr. Bihar and Orissa, Bull,., 2, 121.
Chem, Abstr. 32, 4194,

The choice of a chelating agént for
inactivating trace metals.

I. A survey of commercially avallable
chelating agents.

Biochem. J, 41, 528~ 533.

‘The choice of a chelating agent for

inactivating trace metals.
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Level of the Boron supply in relation
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Mn deficiency and toxicity studies (corn
in sand culture).
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Soilless cultivation.
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Compte Rend. Acad. Sci, Us3BeHeRe 2,
167-170 (in English 170-173).
Chem. Abstr. 29, 5877.

+ Pogsible reasons for different Boron

requirements in mono- and dicotyleconous
plants.

Doklady Alrade Hauk, S.S5.S5.R. 68, 613-616.
Chem. Abstr. 44, T10,

intagonisim of Boron and Copper (flax, bean,
sunflowers ).

Doklady Akad. Nauk, S.5.3.R. 68, 185-188.
Chem. #bstr. 44,.710.

Boron and ¥inc requirements of plants under
varying conditions of growth medium (sun-
flower).

Doklady Akad. Hauk. SeSeS.2e 638, 409-412,
Chem., Abstr. 44, 710, .

Dependence of the Boron requirements of plants
upon the relation of mineral elements in the
nutrient solution(wheat, flax).

Doklady Akad. Nauk. S.5.3.Re 71, 399-402.
Chem. Abstr. 44, 7939.

Antagonism of Iron and Copper..

Doklady Akad. Fauk. S.5.3.R. 70, 121-124,
Chem. Abstr. 45, 4788,

ol 2090 -



209,

210,

211,

212,

215.

216,

217. -

218.

219.

220,

221,

222,

s Na Qo .

Shkolnik,

L’:'Lc Y (]
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Shkolnik, iL.Y.,
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Shkolnik, i.Y.,
Steklova, 1.1
1951,

Sholto Dougzlas,
1946,

Sholto Douglas,
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1954.

Sholto Douglas,

1954.

Sholto Douglas,
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1955,

sholto Douglas,

1955,
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1955.
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The influence of trace elements in increas—
ing the resistance of plants to salt and
its causes. ’

Bot. Zhur. 34, 85-94.

Chem. Zentr. 1, 308.

Chem. Abstr, 46, 8725,

Fntry of Phosphorus and Potassium into
plants at different temperatures in plants

differing in Boron requirements (Wheat,flax o

Doklady Akad. Nauk. S.5.85.Re 72, 1171-1174.
Chem. Abstr. 44, 10058,

Physiological role of Boron in plants,
Dokla,d;y Al\:ado NaUl{. So Sa .Sc :Ro ﬂg 137"‘“1 40.
Chem, Abstr. 45, 8089,

The nosgibilities of soilless cultivation
in the Darjeeling District of Bengal,
Calcutta. Bengal Agric., Dept. Records.

Learning about hydroponics from India.
The Grower, July 10, p. 31-85,

Interested in hydroponics?
Nurseryman & Seedsman; 118 (25) 1610~
1616,

Growing vplants without soil,.
Bengal system of hydroponics.
Timer Agric. Rev., 12.

Soilless cultivation in India. I.
Gdar's Chron. 136, &6-88,

Soilless cultivation in India. I1.
Gdnr's Chron. 136, 116~117,

Soilless cultivation in India. IIT,
Gdnr's Chron. 136,164-165,

The Bengal System.
Fresso

Hydroponics.
Oxford Univ.

The possibilities of soilless cultivation
in coffece growing.
Yenya: Coffee Board lionthly Bull., 20, 230,

The nogsibilities of soilless cultivation.
Tmpact of Sci. Soc. 6 (1) 30-50,

Apart fron its possibilitiesin the
field of jute, cotton and flax growing,
hydroponics can be very valuable tool.
Battelle Techn. Rev.e 5 (11) 750a.
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1956,
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Sholto Douglas, J.¥w,E,H.
1956.

Shvyndenlcov, V, Q.
1940, :

Sibold, O.
1956,

Sideris, C.P.

1925:

Sideria, C.P.

1950.

Sideris, CeDlo,
Krauss, B.H.
1931,

Sideris, CaPny
Krauss, B.H.,

1937,

Sideris, CeDay
Kraussy DeHe,
lasunaga, E.

‘1928:

Sidel‘ls, C.P. 9

¥rauss, DeH.,

Young, .Y,

1938.

Uber Wachstum und

Se

The uses of hydroponics in coffec growing.

Indian Coffee 20, 161-164, 179.

Soilless cultured fibres. |
Jute and Gunny Rev, 8 (6) 849-853,

The application of hydroponics to the
Sugar lndustrj. : .
Int, 3Bugar J. Iay 1956, rebrinted ins
S Afr, Sugar J. 40, 451-453.

Hort. Abstr. 27 ( ‘7 141 (1957).

The effect of Na and g chlorides and
sulfates on the ash and sugar contents of
sugar beets.

Trudy Vsesoyuz. Hauch-Issledovatel,Inst.
Udobrenii, Agrotekh, i1 Agropochvovedeniya
im. Gedroltsa 26, 222-238,

Chemne Abstr. 37, 5539,

Tineralstoffgehalt von
Waldpflanzen in Wagser— und Sandliulturen
bei abgestufter Aziditit.

Stuttgart: Buchem Ulmer, pp. 83.

Effects of Aluminium salts on pincapple
plants in water culture,
Hawaii Pinecapple Canners' Bull. 3.

ifanganese interference in the absorption
and translocation of radio—active Iron
(Fe 59) in Ananas comosus.

Plant Fhysiol. 25, 307-321,

Ilineral deficioncies in plants.
Physiological effect of Fe, Ti, im, D, and

T on the devclopment of Ananas satlvus and

of Zea mays.
IIe Congres Pathol. Comp. 2, 416.
Bull, Soc. Sci., Iyge. Allments. 20,498-499.

The growth of pineapple shoots in com-
plete water cultures with either Ammonia
or Nitrate salts.

Growth, Sept. 204,

The effects of the salt concentration
of the culture solution on the growth
and composition of pineapple plants,.
Am., J. Bot. 15, 353-371.

Agsimilation of Ammonium and Nitrate by
pineapple plants grown in nutrient
solutions and their effects on nitrogenous
and Carvbohydrate constituents.

Plant Physiol. 13, 489.

- 234, -



234,

235.

236,

237

238,

239.

240,

241,

242,
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Sideris, CeP.,

Young, H.Y.

1944. .

Sideris, CaPc;
Young, H.Y.
1945,

Sideris, C.P.y,
Young, .Y,
1946.

Sideris, C.Pl,
YToung, HeY.,

1946,

Sideris;‘C.P.,
Young, H.Y.

1949,

Sideris, C.P.,
Young, H.Y,

1950,

Sideris, CoPo,
Young, H.Y.
1951.

Sideris, CnPu,
Young, H.Y.,
Krauss, B.l.

1943,

Sidorin, H.I,
1914,

Sieber, J,

1957,

De
Effects of Fe on Chlorophyll pigments,
Ascorbic acid, acidity and Carbohydrates of
Ananas comosus (L. ) iterr.,supplied with
Nitrate or Ammonium salts.
Plant Thysiol., 19, 220-223,

Bffects of different amounts of K on growth
and ash constituents of Ananas comosus (1)
lferr.,

Plant Physiol. 20, 609-630,

Effcects of Fe on certain nitrogeneceus
fractions of Ananas comosus (L. ) Merr.
(water culture)

Plant Thysiol.-21, T75-94.

FEffects of Nitrogen on growth and ash
constituents of Ananas comosus.,

Plant Physiol., 21, 247-270.

Chem. Abstre 40, 6574,

Growth and chemical composition of Ananas
comosus (L. ) Ilerr. in solution cultures
with different Iron-ilanganese ratios.
Plant Physiol. 24, 416,

Growth of Ananas comosus at different
levels of mineral nutrition under green—
house and field conditions.

I. Plant and fruit weights and absorption
of Nitrate and Potassium at different
growth intervals (water culture).

Plant Physiol. 25, 594~616.

Growth of Ananas comosus at different

levels of mineral nutrition under greenhouse

and field conditions,

II. Chemical compogtion of the tissues at
different growth intervails.

Plant Physiol. 25, 456~474.

Effects of e on the growth and ash consti
tuents of Ananas comosus (L. ) Merr.

(water culture).

Plant Physiol. 18, 608-632,

On theassimilation of Fe by plants (waicr
culture). S

Iz Rezult Veget. Opytov. Lab.Rabot (lloskov),
Selsk, Kioz.Inst. 10, 241-257.
Exp. Sta. Record 36, 633.

Wicec nehmen Bromeliaceen ihre N&hrstoffc auf?

Gartenwelt 57 (9) 145-147; 57 (10) 164166,
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244, Sieber, J.
1957.

245,  Sik, K.
1950,

246,  Simon, J.
1909,

247, Simpson, A.J.
1949.

248,  Sims, W.l.,

Gabelman, W.H,

1956,

249,  Singh, B.N.,

Prasad, S,
1936,

250,  Singh, B.N.,
Prasad, S..
1938.

251,  Singh, J.P.,
Hamner, CeLe

1956.

252,  Singh, ILP.
1950,

253, Sirker, J.I.
1909.

254. Sirokov, E.P.
1957, .

255, Skeen, J.R,
1930,

T. No OO

Se
Zur Aussaat und Jungpflanzen - Anzucht von
Bromeliacecen.

' Gartenwelt 57 (20) 337-338,

Tedological investigation of the rice browning

disease in Hungary in 1949,
Agrartudomany 2, 409-422.

‘Chem. Abstr. 45, 8091.

The action of different amounts of Copper in

the soil on the growth of plants.
landw, Vers. Sta. 71 (6) 417-429.
Exp. Sta. Record 22, 439.

Flowers and vegetables without s0il.
The London Cardens Society. Oct.

- Iron chlorosis in spinach induced by
Phosphorus.

Proc. Am. Soc. Hort. Sci. 67, 445-450.
Hort. Abstr, 27 (1) 79 (1957)

The tolerance of wheatplants for Chlorides
of certain non essgntlal elements,

Indian J. Agr. Sci. 6, 720-745.

Chem, Abstr. 30, 848G,

The effect of Chlorin in relation %o age
upon the growth and composition of wheat.
Proc. Indian Acad. Sci. 8B, 324-335.
Chem. Abstr. 33, 1369-

The relation of chemlcal structure to
blologlcal activity in certain organic
compounds.

Indian J. Hort., 13, 109- 1AU.

Hort. Abstr. 27 (3) 328.°

Vegetable growing in water medium,
Indian J, Hort. 1.(1) 14-15,

On the iime factor fpr'oats‘(sand culture).
J.ColeAgre. Imp. Univ. Tokyo 1 (2) 183-184.
Exp. Sta, Record 21, 624.

Regulating the maturation of certain vege—
tables with liolybdenum and Iodine.

Dokl. Vsesoyuz. Akad, Seljsk. Nauk. 22

(2) 26-28, o .

" Hort. Abstr. 27 (3) 385,

Experiments with Trlanea on antagonlsm
and absorption,

Plant Physiol., 5 (1) 105-118.

Exp. Sta, Record 68, 30,
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260,
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263,

264,

265,

266,
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Skok, Jo
1941,

’Skok, Ja

1957,

Skok, J.
1957.

Smirnov, A.T.

1930,

Smith, C.B.

1951,

Smithy, J.H.C.
1947,

Smith, ¥.E.

1943.

Smith, .E.,
Bayliss, NoSo
1842,

Smith, O.,

- Nashy weBe

1937,

Smith9 Oo;
Nash, *w3B.
1939,

Se
Some mineral deficiency symntoms in plants.

Trans. I1l. St. Acad. Sci. 34, 78-01.
Impe Bureau Soil Seci. 6, 63.

The substitution of complexing substances
for B in plant growith (sand cultures).
Plant Physiol. 32 (4) 308-312.

Relationshin of Boron nutrition to radio-

sensitivity of sunflower olants (in water

~ culture)s,

Plant Physiol, 32 (6) 648~o58.

Relationships between Zn and auxin in the
growth of higher nlants (tomato and
sunflower in water cultures).

Am. Jo Bot. 27, 939-951.

Chem. Abstr. 35, 2178.

Boron as a regulator of the growth of
tobacco in relation to the reaction of the
nutrient solution and the source of Nitrogen.
U.3.5. 1. State Inst. Tobacco Invest, Bul.

19, 29.

The nutrient—element balance of the tomato
and its susceptibility to Phytophtora
infestans as affected by two levels of Zinc,
Plant Physiol. 26, 737- 749

Organic comnounds of ilagnesiun and _
Phosphorus in relation to Chlorophyll
formation (barley).

Jo Am, Chem. Soc. 69, 1492-1496.

Picro nutrients essential for the growth of
Pinus radiata (water cultures).

Austr. Foresiry T, 22-27.

Chem. Abstr. 38, 1062,

The necessity of Zn for Pinusg radiata
(in water culture).

Plant Physiol., 17 (2) 203-210,

Bxp. Sta. Record 87, 579

Effect of certain minor elements on chemical

compnosition and cooking quality of ooiauo
tubers. (sand culxures)

Amer., Soc. Hort., Sci. Proc. 34, 530-533,

- Exp. Sta. Record 79, 623.

Relation of mineral nutrition to chemical
composition and cooking quality of potatoes
(sana cultures).

Proc. Am.3oc. Hdort. Sci. 36, 597-600.

Biol. Abstr. 13, 1389,
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Smith, P.F.
1956,

Smith, P.F,
1957,

Smith, P.F.,

- Reuther, ¥,
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272,

273,

274.

275

276. -

277,

1951,

Smith, P.F.,

Reuther, W.,

Scudder, G.K,
1953

Smith, P.F.,
Spechts, A.W.
1953.

 tS6ko1ov, ALV,

1945.

Solberg, P.
1935.

SOI‘xleI'S, Io Io 9 .

Shive, J.W,
1942, -

Sormer, Aele

1926,

‘Sommer; A.Le"

1928,

‘ Somﬂer, .A.o IJ.

1929,

TeN,0e

Se
Effects of high levels of Cu, Zn and }n on
tree growth and fruiting of;Valencia‘orange

- in sand culture.

Proc. Am. Soc, Hort. Sci. 67, 202-209.
Hort. Abstr. 27 (1) 119 (1957).

- Studies on the growth of citrus seedlings

with different forms of Nitrogen in solution

cultures.
Plant. Physiol. 32, 11-15,

The response of young Valencia orange trees
to differential Boron supblv in sand -culture.

Plant Physiol. 26, 110-114.

. Effect of differential suppliés of Hitrogen,

Potassium and llagnesium on growth and
fruiting of young orange trees in sand

* cultures N
Proc. Am. Soc. Hori. Sci. 61,

Heavy-nmetal nutrition and Iron chlorosis
of citrus seedlings. .

Plant nhySJ.ol 28, 371~3u2.

Soils & Fert. 17 (1)

- Transplantation as applied to the study
© of nutrition of different -plant spe01es

(water cultures).

;uompt. Rend, (Dokl.) Acad. Sci, U.%. 5.0

' n. ‘Ser. 48 (2) 135-137. -
- Dxp. Sta. | Record 95, 36,

Untersuchungen liber die Vurzelausscheidungen
verschiedener Pflanzen bei ihrer Kultur

- ohne und mit Zusatz von NEhrsalzen.
~Tandw. Jb. 81, 891, .

Tne fe~;n relation in plant metabollsm.
Plant Physiol. 17, )82 602. '

Studies concerning the:essential nature of

Aluminium and Silicon for:plant growtih.

‘ Callf Univ, Pubs, Agr. Sci. 5 (2) 57-81,

'Further ev1denoe of the essentlal nature of

Zn for the growth of hlgher green plants

{(water cultures).
Plant Physiol. 3 (2) 217-221.
Exps Sta. Record 62, 619,

Elements necessary in only small amounts for

plant growth,
Abstr. Am. Fert. 71 (7) 18,
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287,
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Somer, A. L' 9"
Iipman, C.B, .
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Sommerg -Ae Lo, .
-Sorokin, H..

1928,

Sorokin, H.,
Sommer, A, L.

Soroking H.,
Sommer, A,Ls,
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 Sowell, W.F.,

Rouse, ReD.,
Wear, J.Il.

1957,

Sparkes, A.G.

1949.

Sparkes, A.G.
1950,

Spech't 9 AW, 2
Erdman, L.W.,
Meano, U.ll,
Resnicky, W,

1956,

Spencer, B.l.
1931,

Se

Copper as an essential for plant growth
(tomato).
Plant Physiol. 6 (2) 339~345.

xp. Sta. Record 61, 516,

The relationship of the Phosphate con-

- ¢entration of solution cultures to the

type and size of root systems and the
timé of maturity of certain plants.

‘Jo Agro Res; 522 1330

- Evidence on the indispensable'nature‘of
" Zinc and Boron for highier green plants

(sunflower, cotton, barley, buckwheat,
beans, flax, mustard),
Plant Physiol. 1 (3) 231-249.

- Effects of the absence of Boron and of some

other essential elements on the cell and

. tissue structure of the root tips of Pisum

sativum,
Plant Physiol. 3, 237~260,
Exp. Sta. Record 62, 619

Changes in the cells and tissues of root
tips induced by the absence of Calcium.
Afﬂo Jo BOJG. 1_6‘5 23'—380

The effect of Calcium deficiency on the roots
of Pisum sativum (pea).

Am. J. Bot. 27, 308-318,
Chem. Abstr. 34, 7986.

Copper toxicity of the cotton plant in

‘solution cultures.

Agron. J. 49, 206-207.
Ref, Soils and Fert. 20 (4) 234,

Carnations in gravel culture.
Grower, 26 Febr. 396-398.

Soilless culture in SussexX.
Pruit—-grower, 25 liay 1950, 910-911,

Effect of nutrition on Trifolium hirtum
inoculated with Rhizobiuvm trifolii.

Proc., Soil Sci. Soc. Amer. 20, 489-495.
Ref, Z. Pfl. erndhr. Diing, Bodenk. 77 (1)
62 (1957).

Aluninium and acidity studies with

Rhododendron ponticum L. in sand cultures.

Abstr. of papers presented before meeting
Am. S0Ce
Plant Physiol. "New Orleans™, Dec. 29.
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294.
295,

296.

297.

299,

300.

Spencer; E.L.,
Shive, J.W,
1933,

Spencer, E,ls

1937,

- Spessart, E.A.

1943,
Sninka, J.
Sprau, F.

1951.

Sprechérz Ao
1911,

Stadhouders,‘P.J;,

Vrijhof, B.
1949.

Stahl, Ael.,
Shive, J.W. .

Stakman; E.C.,
Daly, J.M.,

Gattani, i le,

Wahl, T.

1948,

Stanford, G.W.,
Olson, O. B,
1939.

Stanier, R.Y.

1942,

Stankov, N.Z,

1956.

TyW,00

Se

The growth of Rhododendron ponticum in
sand cultures.
Torrey Bot. Club, Bull, 60, 423.

Frenching of tobacco and T1 toxicity (water
cultures).

Ame J. Bot. 24, 16-24.

Chem, Abstr. 31, 1935,

Practical hydroponicss
The tanks are coming!
Tittle Rock, Ark. Hydroponics Inc., pp.164.

Increased productivenesz of fruit trees
and vegetables by trace elements.

- Socialist Zemedelstvi 2, 164~170,

Chem. Abstr. 47, T041.

Weitere Untersuchungen zur hydroponischen
Augenstecklingsorifung. - A
Pflanzenschutz 3 (10) 126-128,

The role of 35i in the nutrition of plants

. Avena sterilis in water cultures).
Bull. Soc. Bot. Geneve 2, Ser. 3 (4) 155-192,

Exp. Sta. Record 26, 530,

Onderzoekinstituten en Tuinbouwcentra in
Engeland.,

D, Proeven met "Soilless. culture'.
Lleded. Dir. Tuinb. 13 (7) 425-433.

Studies on Nitrogen absorption from culture
solutions.
Soil Sei. 35, 375.

~Variation induced by Uranium-nitrate in corn-

smut and the cultivated mushroom.
Sci, 108, 554--555,.

The effect of low concentration of Se upon
the growth of grain (water cultures).
Proc. 3. Dakota Acade. Scie. 19, 25-31.
Chen. Abstr. 34, 2517.

The cultivation and nutrient requirement of
a Chytridiaceous fungus Rhizoflyctis rosea.
Je Bact., 43, 499~ 520. : :

Chems Abstr. 36, 4149, °

The importance of symbiotic nutrition on the
growth of young nlants,

Piziol. Rast. 3, 173-175.

Ref. Soils and Fert. 20 (4) 219.
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301, 'vStarc, A, Influence of increasing doses of ugS0y on the
1942, growth of fungi,

AI‘Ch. T:LkrOblol. ‘1_3_9 74 - 92-
Chem. Abstr. 379 5998,

302, Stauch; Die Untergrund — Nahrlosungsoewasserunr im
1950, ; ' pralztischen Gebrauch.
‘ Neue Idtteilungen fiir die landwirtschaft 5,41

303, Stecker, M Uber den Binflusz gestaffelter N&hrstoff-
1941, - gaben auf Qualitdt und Ndhrstoffbalanz
von Chrysanthenum indicum.
Z, Bodenk., u. Pfl. erndhr. 24 (2) 65,

304. Stegman, G. The significance of the trace elements for
1940, Chlorella (sand cultures).
| Z. Bot. 35, 385 - 422,
Chem. Abstr. 35, 5534,

3058, Steinberg, R.4, Effect of “n and Fe compared with that of U
1920, and Co on growth of Aspergillus niger

(water cultures).
Bot. Gaz. 70 (6) 465-468.
Exp. Sta. Hecord 49, 27.

306, Steinberg, R.A. An automatic watering system with recorder for
1930. use in growing plants.
J. Agr. Res. 40, 233.

307, °~ Steinberg, R.A. An apparatus for growing plants under
1931. . v controlled environmental conditions.

Je Ag’r- Res. ﬂ-i, 10710

308, Steinberg, R.4h. Nutrient solution purification of heavy
1935,  metals in deficiency investigations with
' Aspergillus niger,
J. Agre Res. 51, 413=424.-

309, Steinberg, R.A. . Bffects of bariumsalts on Aspergillus niger
1936, and their bearing on the Sulfur and Zinc

metabolism of fungus in an optimum solution.
Bot. Gaz. 97, 666671,
Chem. Abstr. 30, 5259,

310, Steinberg, R.d. Some effects of the heavy metals essential
1936, for the nutrition of Asoerglllus niger upon
its growth,
Am. J. Bot. 23, 227-231,

311. Steinberg, R4, ' Relation of accessory growth substances to
1936, Leavy metals including lio in the nutrition
of Aspergillus niger.
J. Agr. Res. 52, 438-439.
Chem. Abstr. 30, 5256,
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320,
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' Steinberg,
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Steinberg,
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Steinbérg,
1939,
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Steinberg,
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Steinberg,
1942,

- Steinberg,

1943,

Steinberg,

1945.

Steinberg,
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Steinberg,
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Steinberg,
1947,

Steinberg,
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Steinbefg,
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R. A.
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R, A,

R. A,

ReA.

R, A

R. A,

Ry A,

Re Ao

To A

R, A,

R. A,
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Se

Role of lio in the utilization of Ammonium
and Nitrate Nitrogen by Asmergillus niger.
Jc Agro ReS. _5‘5-, 891“902.

Chem. Abstr. 32, 5033,

The essgentiality of Gallium to growth and
reproduction of Aspergillus niger.
Rpt. J. Agr. Res. 57 (8) October 15.

Growth of fungi in synthetic nutrient so-
lutlons.
Bot. Rev, 5 (6) 327-350.

‘Exp. Sta. Record 81, 491.

Effects of N compounds and trace elements

on growth of Aspergillus niger. -
Jo .A.gro ReS. (UoSo)o 2 (10) 731 - 748,

Use of Lemna for nutrition studies on green
plants (water cultures).

~ J. hAgr. Res. 62, 423 - 430.

Influence of COp on response of Aspergillus
to trace elements.
Plant Physiol. 17 (1) 129-132,

Use of Llemna as test organism.
Chronica Bot. 7, 420,
Chem. Abstr. 38, 3317,

Dibasal (minimuvm salt, maximum yield)
gsolution for Aspergillus niger; acidity
and lig optimum

Plant Physiol. 20, 600 -~ 608.

‘Chem, Abstr. 40, 382

Iineral requirements of iemna nimor,
Plant Physiol. 21, 42 — 48.
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