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After the house is finished, the debris often contains a few
choice brick and some stone that did not "seem to exactly fit in
anywhere. There is a barrel or so of good mortar, half a load of
sand, a little nice lumber, a bunch and a half of shingles, and
one of lath. There are remnants of nails and screws, paint, oil,
putty, glass, and wall-paper. Some of these are as good as any
employed in constructing the building. The most worthless
fragments are carted away and covered up or burned.

So in writing a lecture, a story, or a book, there will often be
more or less surplus materials. A change in the plan, perhaps,
will make it seem best to leave out some things for want of a
suitable place to use them.

I once supposed the following quotations among many other
things would certainly find a place in the former pages, either
as headings to chapter or paragraph or in some other place.
A few were thus used, but most were left over. Here are some
of the remnants:

"Go to grass."
" All flesh is grass.*'—Isaiah.
" The staff of life."—Said of wheat.
" Let the earth bring forth grass."—Leviticus.
" Sweet fields arrayed in living green."
" Grass is rather a good savings bank."—Joseph Harris.
" Grass is the pivotal crop of American agriculture."—Geo. Geddes.
'* Grass is king among the crops of the earth."—Alex. Hyde.
" The grasses are the foundation of all agriculture."
" He maketh me to lie down in green pastures."—23d Psalm.
M A water meadow is the triumph of agricultural art."—Pusey in Jour.

Roy. Ag. Soe., 1849.
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"Farmers pay too little atttention to their pastures."—N. H. Agrl. Rept.
"The cheapest manure a farmer can use is clover seed."—American

Proverb.

"No grass, no cattle; no cattle, no manure; no manure, no crops."—
Belgian Proverb.

" Then learn to toil and gaily sing,
All flesh is grass, and grass is king."

—Missouri Agrl. Rept.
" Th.p term srrass is only another name for beef, mutton, bread and

clothing." «
" Feed your land before it is hungry; rest it before it is weary; weed it

before it is foul."—English Farmer.
" One year's seeding

Is seven years' weeding."
** He who makes two blades of grass grow where only one grew before,

is a great public benefactor."—Dean Swift, in about 1120.
' ' And the ripe harvest of new-mown hay

Gives it a sweet and wholesome odor."
—Golley Gibber.

" The melancholy days are come, the saddest of the year,
Of wailing winds, and naked woods, and meadows brown and sear."

—Bryant.
" Plants do not grow where they like best, but where other plants will

let them."—Dean Herbert.
" How doth the little busy bee

Improve each shining hour,
By carrying pollen day by day

To fertilize each flower."

"And he gave it for his opinion that whoever could make two ears of
corn or two blades of grass to grow upon a spot of ground where only one
grew before, would deserve better of mankind, and do more essential
service to his country, than the whole race of politicians put together."—
Gulliver's Travels.

" But of all sorts of vegetation, the grasses seem to be most neglected;
neither the farmer nor the grazier seem to distinguish the annual from
the perennial, the hardy from the tender, nor the succulent and nutritive
from, the dry and juiceless. The study of grasses would be of great con-
sequence to a northerly and grazing kingdom."—White's Nat. His. of
Selbourne.

55
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Abortion, caused by ergot 420
Acuminate, ending in a long

tapering point.
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Adulterating seeds. 206
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Africa, Southern, effect of- over
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African millet... „ 187
Agrarian grasses 75
Agropyrum repens 92, 167, 169

Glumes of 34
Leaf of ..29, 31

Agrostis. .70, 143, 145, 183, 403
Analysis of 55
Alba 148
Canina 151
Ergot on 420
For lawn. 315
Stolonifera 148
Vulgaris var alba 145

Agrotians 403
Aira, awn of twists 46

Flexuosa. ._ 191
Leaf of 23

Albuminoids 51, 53 to 59
Alcott, J. B. on Brown bent 151
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Alfilaria.. 216
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Alopecurus pratensis 88, 151, 152

Analysis of... 57
Leafof 24
Pistil of... 37
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PAGE
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Hairs on .. .17, 18
Seedsof._. 47

Analysis of grasses, 52, 53, 54,
56, 57, 58, 59.

Anatropous 64
Andropogon, comes in where

others fail— 79, 80, 81
Leaf of ...13,19, 21, 27
On Pacific slope 83, 84

Anemophilous 38
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seed maturing seed and dy-
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Annular vessels 25, 26
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Anthistiria, twisting of awn 46
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Analysis of 58
Glumes of 35
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food 332
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Avena, awn twists 46
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Borage - 368
Borer, clover-root 375

Clover-stem 378
Botanist, consulting 211
Bouteloua, leaf of 28
Box for collecting 71
Bract, a small or rudimentary

leaf. . . . 33
Brain of an animal 45
Bran, value as a manure 331
Bromus, analysis of 58

Leaf of 10, 29
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Broom sedge, see Andropogon.80, 88
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Irrigation of meadows 284
Variation of clover 340

Bud, a young branch, or one or
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Buffalo grass, see Buchloe.
Bugloss 221
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Bulb, a leaf bud with fleshy
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Bulblets of onions 37
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Bumble bees, on flowers of
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Bunch grasses . . .81, 94
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Bur clover. 357
Bush pea 364
Butter and eggs, a weed 221
Butterfly, yellow 388

Cadle, C., manuring grass lands 270
Calamagrostis, see Deyeuxia.
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Grazing ..82, 83, 84
Caloptenus 409
Calyx, the flower cup, the outer

part of the perianth.
Cameron, R. A., native pastures
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in a head 64
Carbon 49, 51, 52
Care of meadows . . . 266
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Cartilaginous 64
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A grain, the seed-like fruit
of a grass 64, 65
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Cat-tail grass fungus. 423
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16, 23, 27
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Chick-weed 215
Chicory, a weed 220
Chinch-bug 408
Chinese pea 364
Chloris, leaf of... 19
Chlorophyll, the substance which

colors plants green . 1 , 28
Uses of. 49, 50
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Seed caterpillar 392
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Collier, Peter, on grasses 59
Colorado, native pastures 80, 82
Columella, on meadows 197
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Cone-flower 219
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Convolvulaceae 63
Cook, Prof. A. J , on insects 370
Corn 76

See Indian corn.
Smut _ 414

Corolla, the interior perianth.
The petals of a flower.
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Cotton seed meal, value as a

manure. 331
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Courtoisia. 35
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Crambus 400
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Creeping wheat, see Agropyrum
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Cross-fertilization 38, 306
Crossing with foreign stock 307
Crow-foot, a weed 215
Crozier, Win., on orchard grass 111
Cruciferge, plants of 61
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Cucurbitaceae 62
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Curing hay 80, 82
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Cutting time for clover 338
Cut worms. 403
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Cylindrical, long and with cross
sections in the form of a
circle.
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Leafof 18

Cynosurus cristatus 195
Seeds of adulterated. 207

Cyperaceae 34, 35, 65
Leaves of.. 25
Value of... 303

Dactylis glortferata 109
Composition of 54, 56
Leafof. .19, 23

Dakota, effects of feeding
grasses 80
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Dandelion 220
Danthonia, awn twists 46
Darkness, effect of 49
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Darwin, C , on cross-fertiliza-

tion 307
Value of bumble-bees on red

clover . . . . 327
Darwin, Francis, seeds burying
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Debris 432
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Deer parks, native 85
Dehiscent, opening regularly.
De Laune, C. F. D., on Alope-

curus pratensis.. 153
On buying grass seeds 212
On Dactylis glomerata. 110
On ignorance of grasses 199
On how to select grass seed- 129
On list of grasses to sow 229
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meadows.. 260
On Phleum pratense 105

Deschampsia, awn of twists 46
Leafof 26
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Dentate, toothed.
Deyeuxia Canadensis. - - 179
Diadelphous, filaments combin-

ing in two sets.
Digitately, palmately, fingered.
Dioecious, unisexual, the two

sexes borne on different
plants 38

Distichlis, in Pacific slope 83
Distichous, placed in two verti-

cal rows 36, 64
Distribution of seeds 100, 101
Dock, narrow, Rumex 223
Dodder 221
Dodge, J. R., most valuable

wild grasses 81
Need of new grasses 301

Dog-grass 167
Dolichos _..*. 364
Dorsal, on the back of 36
Downing, A. J., on lawns 309
Drainage, advantages of 240

Improves the quality of
grasses 281

Drasteria erechtea 387
Drupes 62
Drying grass, effect of 228

Paper 11
Duke of Bedford 199
Duval-Jouve, on tortion of
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Dying seeds _ , 206
Dysart, Hon. S., on saving seed

of Timothy. 106

Early cultivation of grasses 197
Eel-grass 65
Egyptian millet or grass 171
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Elements most useful to plants. 329
Elliott, Jared, early cultivation

of Timothy and Fowl
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Elliptical, oval or oblong with
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Elymus villosus 200

PAGE

Embryo, a rudimentary plant
in the seed... 65
Of Indian corn 42

Emerson, R. W., on weeds 214
Endogenous, plants in which the

fibro-vascular bundles of the
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Endorhizal 65
Endosperm, food stored in the

seed outside the embryo .41, 42, 65
England, grasses sown in 201
Epicampes, leaf of 22
Epichtoe 423
Epidermis 14, 15, 28, 31

Affected by climate 15
Of poa pratensis 15

Eragrostis, fertilized 39
Ergot 420

In agrostis 213
Ericaceae 62
Erodium 216
Erysiphe on grasses 426
Euphorbia 223
Evaporation 27
Evergreen grass,see Arrhenathe-

rum.
Experiments of J. B. Lawes on

grass lands 273
Experiments, on seeds 208, 210

Fairy-ring fungi 430
Falcate 363
False red-top 140
Families of most worth-.60, 61,

62, 63, 64
Farmyard manure on grass

lands 267, 269, 270
Fermentation of hay 298
Fertilization of the flowers of

clovers 324
Of grasses 37, 38, 39, 40, 41

Fertilizers, effect of. . . .271, 275, 288
Festuca.

Arundinacea 131
Beeson flowers 38
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Festuca.
Duriuscula 132
Elatior 126
Gigantea, leaf of 20, 31
Ovina 132
Ovina, epidermis of 15, 25, 27
Pratensis 127, 200
Reticulated cells in 25
Ruston -.- 419
Stem of -- 8

Fiber, amount of varieties. .53,
54 to 59

Fibro-vascular bundle - - 7,8, 13,
14, 25, 26, 28, 31

Filament, stalk of the stamen.. 39
Filiform, thread-shaped.
Fine top, Agrostis 151
Fistular, hollow through the

whole length.
Flat-stemmed Poa. 137
Flax family. 63
Flea bane, Erigeron 218
Flexuous, bent alternately in

opposite directions.
Floral glume... 33, 34, 35
FloretofPoa 33
Flower 33,34, 35
Flowers, fertilization of 37

Of grasses 33
Of Phleuin pratense 77
Of red clover 324

Foliolate, having leaflets.
Food of animals loses what 281
Food of plants..48, 49, 50, 51, 52, 55
Foods, relative value of for 331
Fowl meadow grass, see Poa ser-

otina.
Foxtail, see Alopecurus.
Free, not adnate to other or-

gans 65
Fruitfamily.. 62
Fundamental tissue 25
Fungi of forage plants 413

Galls on roots of clover, etc 431
Gardner's monthly on lawns..- 317
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Geddes, Hon. Geo., on orchard
grass 113
On permanent grass 256
On use of plaster 330

Genus, a name 69
Geranium, bends 44
German millet 175
Germination 48-9

Of Indian corn 42
More than once 210

Gingerworts 63
Glabrous, smooth, not hairy.
Gladiolus, leaf of 29
Gland, a part which secretes

something.
Glands on Sporobolus, Tragus.. 8
Glidden, A. C , on mammoth

clover 346
On manuring grasses. 270

Globose, approaching a sphere
in shape.

Glume 33, 34,35, 36
Glumella. 33
Glumen fertile 33
Glyceria, pistil of . 37

Smutof 415
Gsetz, M., on selecting grasses.. 229
Golden millet 175
Golden oat-grass 191
Goosef oots 63
Gophers in grass land 369
Gorrie, Wm., on red-top 148

On tall fescue 127
On tall oat-grass 121

Gorze 360
Gould, Prof. J. S., on blue joint 181

On early cultivation of
grasses 198

On irrigation 283
On Poa compressa.., 139
On quack grass. 168
Progress is slow 199
Quoted 205
Red-top 145
Sweet vernal grass 156

Gourd family.. 62
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Grape family 61
Grapholitha 392
Grass, changing by new seeds,. 255

Composition of 52, 53, 54,
55, 56, 57, 58, 59

Climate best for 300
Cultivated first 160, 197
(Jure best in dry countries..80, 82
Defined 65
Distributed where. 67, 68
For cultivation 101, 233
For Kansas. 234
For lawns. 309, 311
For marshes T - 233
For meadows and pastures..

101, 226, 233
For ornament collecting .317, 319
For poor soil 268
For preventing washing, see

June grass, red-top, quack
grass, Bermuda grass, Les-
pedeza.

For the garden 318
For the north. 232
Grow best when 265
Grow where -67, 68
Improving by selection 305
Individuals of .67, 68
In Great Britain, what have

been sown 201
In Northern Mexico......94 to 99
Insects injurious to . 395
In the Great Basin of U. S. . . 94
Is king 64, 65, 66, 67, 68
Killebrew on value of 236
Land, Howard on value of. 235
Little known 205
Manures for 267
Mildew 426
Mixed for lawns 311
Most valuable wild .81, 99
New ones needed 301
Of Montana 87 to 94

PAQK

Grass of Nebraska changed by
feeding 79, 80

Of the Pacific slope..82, 84 to 87
On a foot square 241
Permanent or in rotation 256
Plats of ...70, 71
Preserving... 70, 71, 72, 319
Rust 416
Seeding with grain 247
Seeding without grain 250
The model 299
When to cut 59, 288, 289, 293

Grasses, as weeds. 224
Beauty of _' 68
Best in dry weather 60
Best on rich land 60
Classified in a popular way. 73, 74
For the south.... . . .234, 237, 239
How to study 75, 76, 77
In certain places. 73, 74
In Texas, natives.. 81,82
In the United States, former-

ly sown 204
Proportion of 67, 68
Requisites for success. 299
Size of 68
Selection for one year...226, 227
Soil and climate best for 300
Three years 268
Time of bloom 69
Time to cut, .59, 288, 289, 293
Two years. 101,233
Uses of 75
Weeds among 75, 214
What are now sown 229
When grow best ... 265
Wild, most valuable 81, 99

Grasshoppers ., 409
Grazing, native lands 78 to 99

In winter.. 82
Great basin, grasses in 93, 94
Great Britain, first meadows 198

Grasses sown in, 201 to 203
Green grass 132
Green-valley grass 171
Green manuring 279
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PAGE
Growing, when grasses do best. 265
Growth of plants. .48, 49, 50, 51, 52
Guano, use of.. 270
Guinea grass 172
Gulley, Prof. F. A., on Bermuda

grass. 165
On cow peas 366
On Japan clover 368
On Johnson grass 172
On lucerne 357

Gypsum, effect of.. 277
Use of. ..270, 271
Value of 330, 337

Hackel, E., on leaf 30
Hallett, Major, on improving

grasses 305
Hard fescue 132
Harris, Joseph, on manuring

grass lands 270
Value of clover 33

Harris, S. D., on list of grasses. 204
Head, an inflorescence in which

the flowers are sessile, or
nearly so on a very short
axis 36

Heath family 62
Herbarium 70, 71, 72, 73
Herbert, Dean, quoted 273
Herd's grass, Phleum 103, 145
Hay caps 296
Hay, curing by hot air or a fan. 297

Fermentation of 298
Food value of 291
In Mexico. 85, 95, 96, 97
Making clover in one day. . . 295
Making 286, 289
Tons of 66
Value as a manure 331

Hermaphrodite, of both sexes.
Heteropogon, awn of twists 46
Hierochloa, flowers of. 38

Leaf of 24
Hilaria in Mexico 96
Hispid, beset with bristly hairs.
History of red clover 323

PAGE
Hogweed 220
Holcus, analysis 58

Lanatus 153, 193, 213
Mollis 194

Holmes, Dr. O. "W., on the use
of elder , 231

Hop vines, twining.. 44
Hordeinese 78
Hordeum, see barley.
Horse-millet 187
Hounds-tongue. 221
Hoven 344
Howard, Rev. C. W., on Ber-

muda grass 164
Clover in Georgia 334
Lucerne in Georgia. 357
Orchard grass 116
Red-top 147
Seeding without a ftrop 251
Selecting grasses for the

south.. .235, 239
Tall oat-grass 123
Time of sowing seed 246

Hoysradt, L. H., on collecting. 71
Hungarian gras3. 175

Fungus on. 429
Hunter, James, on adulterating

seeds . . . . . — 207
On seeds of tall fescue 129

Hyaline, transparent or translu-
cent.

Hyde, A., on orchard grass 110
Hydrogen 51, 52
Hygroscopic cells, see bulliform

cells.
Hylastes trifolii 375
Hypodermal fibers.14,16, 26, 27,

Hypolytrum, scale of 35

Imbricate, overlapping so as to
11 break joints."

Improving by crossing the flow-
ers 306, 307
By selection. 305

Idaho, grazing in 82-
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PAGE

Indian corn 65, 66
Fertilization of flowers. . . . 39
Fibro-vascular bundles of 7
Germination of seed 48
Leaf of .13,18,19,30
Monoecious.-. 38
Proliferous 37
Seed of 42

Indian meal, value as a ma-
nure -- 331

In sequilateral, unequal sides.
Indehiscent, not opening by

valves or chinks, as in regu-
lar lines.

Inflorescence 64
Ingersoll, Prest. C. L., on lu-

cerne in Colorado 356
Inoculation, seeding by 247
Insects attacking clover hay . . . 393

Attacking clover seed 389
Carrying ergot 420
Caught by Sporobolus 8
Injurious 370
Injurious to grasses 395

Internade, the part of a stem
between two nodes or joints.

5, 6, 42
Involucre, a circle of bracts be-

low a cluster of flowers.
Irregular, not symmetrical in

form.
Irrigation, effect of on grasses.. 282
Italian or crimson clover 351

Millet. 175
Rye-grass 161

Ives, Henry, on quack grass. . . 169

Japan clover 366
Johnson grass 171
Jordon, Prof. W. H., food values

of hay 291
Julie, J., on manure for grasses 267

On reasons for a rotation 259
Juncus, proliferous 37
June grass, see Poa pratensis,

132, 139, 143.

PAGE

June Grass, Analysis 57
A weed 135
Ergot on 420
For lawn. 137, 310, 317
In England. 135
In Kansas and Nebraska.136, 137
Spreads rapidly in Nebraska, 79

Jungle grasses 73

Kansas, clover 334
Effects of feeding prairies... 80
Grazing 82

Kedzie, Dr. R. C., on green
manuring 279
On manuring grass lands 271

Keel, a central dorsal ridge 77
Keeled, carinate, having a keel.
Kentucky blue-grass 132

See June grass and Poa pra-
tensis.

Kernel. 41,43
Killebrew, Dr. J. B., on Ber-

muda grass 163
On orchard grass 115
On sowing grass without a

crop 253
Knapp, Dr. S. A., on alsike clo-

ver 348
On care of pastures 264
On how much seed to sow.. 244
On orchard grass 116

Knobbe, Dr 206
Knot-grass- 65, 223
Kyllingia 35

Labiatae 63
Lachnosterna f usca 402
Lacuna .. .14, 26, 30
Lady's Thumb.. 223
Lamb's quarters. 222
Lamina, see leaf.
Lanceolate, shaped [like a lance

or spear head.
Languria Mozardi 378
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PAGE

Lapham, Dr. I. A., a need of
new grasses 301
On selecting grasses 228

Latta, Prof., on tall fescue 131
Latticed cells 25, 26
Lawes, Baron J. B., amount of

dry matter to the acre 258
On care of grass lands, - _265, 273
On cock's foot 110
On crested dog's tail 195
On experiment on fertilizing

grass lands. 273
On fertilizing grass lands in

America.. 272
On red-top 148
On relative value of foods for

manure 331
On roots of clover 329
On rye-grass.. 160
On sweet vernal 157
On tall oat-grass 122
On velvet grass 193
On yellow oat-grass 191

Lawn grass mixtures 311
Lawns, how to make 310

Importance of 309
Lea, Pryor, on Texas millet 187
Leaf 9

Characters in 30, 31
Closing 23, 25
Durability of. 12
Function of... 49, 50, 52
Hoppers 401
Of Alopecurus . 24
Of Amphicarpum ..18, 20
Of Andropogon 13, 19, 21
OfAvena...- 30
Of Bermuda grass 18
OfBouteloua 28
OfBromus 29
Of Chloris.... 19
Of Cynodon 18
Of Dactylis 19, 23
Of Deschampsia 26
OfFestuca.. 25
Of grass 10, 12, 36, 64, 76

PAGE
Leaf, of Hierochloa 24

Of Indian corn 13, 18, 19, 30
Of June grass 13, 19, 23
Of Leersia-. ..SO, 23, 24, 25
Unsymrnetrical 12

Leaflet, a part of a compound
leaf.

Leaves long 134
Minute structure - 13 to 31
Movements of 23, 24, 25
Of Lygeum 23
Of Nardus 23
Of Panicum capillare 30
Of Panicum plicatum..21, 24, 27
Of Paspalum . 21
Of Phleum 19, 23, 24, 29, 36
Of Poa pratensis 13, 19, 23
Of quack grass 29
Of rye 29
OfSecale 29
Of Setaria 30
Of Spartina 28,29
Of Sporobolus... 24
Of Stipa 24, 26, 27
Of Triticum 29, 31
Only a mid-rib 13
Rollers 386
Section of 14
Smut of Timothy,. 414
Sleep of 328
Tortion of 23, 29, 30

LeDuc, Gen. W. G.von cocking
hay 294
How much seed to sow 243

Leersia _6, 11
Glumes of 35
Hooks on 17
Leaf of 20, 23, 24, 25

Legume, the seed vessel of
Leguminosae, as the pod of a
pea.

Legumes rich in nitrogen 291
Leguminosee. 61, 67, 320

Leaves of.. 23
Leptosphseria on roots of clover

and alfalfa 426
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PAGE
Lespedeza striata 366
Leucania unipunctata 405
Liatris, leaf of 29
Libby. E. H., on orchard grass. I l l
Light, effect of.. 49, 50
Ligule 10, 64, 76
Liliaceae - 63
Lily family 63
Limber Bill 182
Linaceae 63
Lindley, Dr. J., quoted 60

On crested dog's tail 195
On red-top 148
On tall oat-grass 121

Linseed cake, value as a manure. 331
Lintner, Prof. J. A. on clover in-

sects 371
Lobe, any division of an organ.
Loco weed 218
Locusta - 36
Locusts. 409
Lodicule. .33, 35, 64, 65
Lolium, analysis of 58
Lolium perenne 157, 159
Lucerne, see Medicago sativa.
Lunate, half moon-shaped, cres-

cent-shaped.
Lupine 360
Lygeum, leaf of 23
Lyme grass. 200

Making clover hay in one day.. 295
Making hay 286, 289
Mallow... 216
Mallow family.. 63
Malvaceas 63
Mammoth clover 106, 334, 344
Manures, ammoniacal increase

the grasses 276
Disuse of 277
Effect of.. 271, 275, 288
Effect of barnyard.. 276
For grass lands : 267
Improve the quality of

grasses 281

PAGE
Manures, loss of food in passing

through animals 281
Mineral increase leguminous

plants 276
Value of foods for 331, 332

Manuring, green 279
Marasmius on roots of grasses.. 431
Marine grasses : 74
Marshes, grasses for 233
Masters, Dr. M. T., experiments

on grass lands 273
On improving by selection.. 305
On plant life 50

Matricaria, a weed 214
May-beetle.... 402
Mayweed 22Q
McMinn, J. M., on list of grasses 204
Meadow, battle in 273

Care of 266
Cat's tail.. 103

Meadow fescue ..126, 127, 200
Adulterated with rye-grass.. 207

Meadow foxtail, see Alophecurus
pratensis 153

Meadow, grasses suited to...74, 226
Soft grass 193
Yields less than pasture 260

Meadows, first in Great Britain. 198
Of the Romans 197

Means grass 171
Medicago. 352
Medicago sativa 86, 352

Fungus on roots 426
In California 86
Peronospora on 430

Medick 357
Black, a weed 216

Median fiber 14
Medium red clover 344
Melica stricta, section of leaf... 17
Melica, glume of 35

Pistil of 37
Melilotus..... 358
Membranous, thin and rather

pliable.
Mesophyll 30
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PAGE
Mexico, hay in 95,96, 97

Northern grasses in 94 to 99
Mibora, pistil of 37
Mice, injurious to grass 369
Microscope, how to use 75, 76
Midge, clover-leaf 383

Clover-seed.... 389
Mid-rib 13

Ofaglume 36
Mid-vein 13
Mildew on grasses 426
Milkweed 222
Milium, spikelet of 33
Millet 171, 175
Minerals and ammonia, effect of 277

And nitrate, effect of 277
Mint family 63
Mixtures, better than one grass 226

For sowing 231
Moles in grass land 369
Molina to adulterate Cynosurus 207
Mollugo 216
Monadephous stamens, those

united by their filaments 04
Monoecious, unisexual, the two

sexes born on one plant 38
Montana, grazing 82, 87 to 94
Montgomery, on Johnson grass. 173
Mooting 6
Morphology of flowers 33
Morrow, Prof. G. E., how much

seed to sow. 243
On orchard grass 116

Motion in plants universal..44,
45, 46

Movements of leaves 23, 24, 25
Ofroots 3
Ofsap 9

Muck, use of 271
Mucronate, abruptly pointed

with a short spine 77
Muhlenbergia, fertilized 39
Muhlenbergia glomerata 181
Muhlenbergia Mexicana 185

In Mexico 97
Muhlenberg's grass 181

57

PAGE
Muhler, on fertilization of the

flowers of red clover 325
Mullein 221
Munroa, leaf of 22
Mustard 215
Mustard family 61

Names of a plant, rules for. _.69, 70
Nardus, leaf of 23

Pistil of 37
Narrow dock 223
Native grasses of Pacific 82 to 87

Grazing lands 78 to 99
Nebraska, flora changes...79, 80, 82

Grazing 82
Nectaria 33
Nectar, the sweet secretion of

flowers.
Nerve, an unbranched vein or

slender rib.
Net veined 26, 64
Nettle 223
Nevada, grazing 82
New Mexico, grazing 82, 93
Night shades 63
Nimble Will 182
Nitrate of soda, effect of 277
Nitrogen .51, 52, 53

In clover 291, 329, 332
Node, a joint of stem from

which the leaves spring,..5,
6, 9, 44, 76

Nomenclature. _ 69, 70
Nonesuch 357

Oat-grass, analysis 58
Tall 121

Oats 65, 66
Flowers of 38, 39, 41

Obcordate, inverted heart shape.
Oblong, considerably longer

than broad and with sides
nearly parallel and ends
rounded.

Obovate, ovate with the broader
end toward the apex.
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PAGE

Obtuse, blunt or rounded at the
extremity.

Onobrychis 360
Orangeworts 61
Orchard grass, see Dactylis-109, 183

Early culture 198
Elements in 54, 56
Fungus on 428
Rust on 419
Saving seed 119
With clover.. . . 334

Orchidacese 67
Orders - 60,61,62, 63, 64
Oregon, grazing 82
Ornamental grasses 317
Oryza, flowers 38
Oscinis trifoliL .„. 385
Ounce, seeds to the 202
Ovary 33, 37, 42, 43
Over-feeding, effects of..-78, 79, 80
Ovoid, with the shape of an egg

and stem at the larger end.
Ovule 64
Ox-eye daisy ...112, 219
Oxygen - -49, 51

Pacific slope, native grasses of
82 to 87.

Page, Prof. J. R., on lucerne... 355
On orchard grass 114

Pale, see palea.
Palea, an inner bract or glume.

"33, 35, 36, 77
Palmate, as where a leaf has sev-

eral or many leaflets all
starting from the apex of
the petiole.

Paniceee.- 68
Glumes of... 34, 35

Panicle, a branching raceme... 36
Paniculate 64
Panicum capillare, hairs on 17

How seeds are scattered 101
Leafof 30

Panicum Crus-galli, leaf of... 12, 25
Panicum Germanicum 175

PAGE

Panicum, in Pacific slope 83, 84
Panicum plicatum, leaf of .21, 24, 27
Panicum Texancum 189
Papilionaceae 321
Parallel veined 64, 76
Parenchyma of leaf 25, 28
Parsley family 62
Parsnip, a weed 218
Paspalum, leaf of_-. 21
Pastures, care of 261

Grasses for 74, 226
Improving 262
When to feed 261
Yield more than meadows.. 260

Pea 362
Pearl millet—. 187
Pedicel, the stem of a single

flower in a cluster.
Peduncle, a stalk which usually

supports a cluster of flowers.
Pendulous 64
Pennisetum spicatum 187
Perennial rye or rye-grass 159
Perennials, living more than

two years.
Perfect, a flower having both

stamens and pistils 38
Perianth 64
Perianthium.. 33, 36
Perigynous, said of organs

which adnate to the calyx or
corolla, as in the flower of
a cherry.

Permanent grass vs. alternate
husbandry 256

Peronospora on clover and alfalfa 430
On grasses.. 429

Persistent, remaining even on
the fruit or during winter.

Petiole, the stem of a leaf.
Peziza on clover 427
Phalaris, glume of 35
Phares, Prof. D. L., on Bermuda

grass 164
On bur clover 357
On clover in Mississippi 334
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PAGE
Phares, Prof. D. L., on grasses

forthesouth 239
On Johnson grass. 172
On lucerne in Miss 356
On orchard grass 115
On red-top _ 147
On tall fescue 127, 129
On tall oat-grass 123
On Texas millet 187
On velvet grass 194

Phleum pratense, 5,101, 111, 112,
114, 119, 183

Atthesouth 106
Early culture -, 198
Early history 103
Elements in 53, 55, 56
Ereoton 420
Fertilizing flowers 39
Flowers of... 77
Fungus on - 423
Glumes of 36, 37
In Kansas.." 105
In Nebraska 105
Leaf of 19, 23, 24, 29, 36
Qualities of 104
Saving seed 106
Smut of.. 414
Sowing seed 104, 106
With clover 334, 336

Phyllachora on grass and clover 424
Physarum on roots of grasses.. 431
Phytonomus punctatus.. 380
Pigweed 222
Pinnate, a compound leaf with

leaflets along the sides of a
mid-rib.

Pistil, the female organ of a
flower... 33, 37

Pisum 362
Pitted vessels 7, 25
Plant, a factory, a machine 50

Food ...50, 51, 52, 332
Growth 48, 49, 50, 51, 52

Plants, affinity of 60, 61
Plantain, narrow leaved 220
Plaster, use of 270, 271, 277

PAGE
Plaster, value of 330, 337
Plats of grasses 70, 71
Platylepis, scale of 35
Plumule, first bud of a plant, 42,

43, 65
• Sways around 45

Poa. 132
Analysis of 57
Annua 69
Arachnifera 143
Closed sheaths of 10
Compressa.. 137
Compressa, analysis 57
Compressa and Pratensis . . . 134
Cutof 32
Epidermis of 15
For lawn 310 to 317
Leaf of .12, 13, 19, 23, 30, 33
IikeFestuca 126
In Montana. 90, 91
Namesfor 70
Pratensis, see also June

grass-116,132, 137,139, 143,183
Serotina 140, 145
Trivialis _.. 142
A weed _ 135

Poacese 68
Pod, a dry and several seeded

fruit.
Pollen, the fertilizing cells of

the anther.. 37, 39, 64
In rye 41

Polygonacese 63
Pomes 62
Poor soil, grasses will not thrive

on 279
Poppy 216
Potash 51, 52
Potato pierced by quack grass.. 170
Potatoes, value as a manure 331
Pounds, seeds to the 202
Power of motion in plants. .44, 45,46
Prentiss, Prof. A. N., on seed

distribution 101
Preparation of the soil 240
Preserving grasses 70, 71, 72
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PAGE
Prickly comfrey... 368
Primaries, of leaves 26
Primary meristem 2
Pringle, C. G\, grasses of Pa-

cific 82, 83, 84
Procumbent, lying along the

ground.
Progress slow 199, 200
Proliferous 36, 37
Proterandrous 38
Proterogynous 38
Protoplasm 1
Puccinia graminis - 416
Pulse family 61,320
Pulvinus -• 328
Purple bent 145
Purselane _ _ _ 216
Pusey on irrigation 283
Pythium on young grasses and

clovers 430

Quack, quick, quitch, quake
grass, see Agropyrum rep-
ens 92, 167

Quack grass, how to kill 225
In a potato 170
Phyllachora on 424
Smut of 415

Quarts, ground for adulterating
seeds 207

Quotations left over 432

Raceme, an indeterminate in-
florescence with lengthened
axis and nearly equal ped-
icels . . 36

Racemose, like a raceme.
Rachilla, the axis of a spikelet_64,101
Rachis, the axis of a spike.
Radicle, the lower part of a seed-

ling plant, the first internode 65
Rag-weed 220
Rain damaging hay 289
Randall grass 126, 127
Ravenal, A. W., on Texas mil-

let '. 187

PAGE
Recurved, curved backward or

downward.
Red clover 323

Fertilized by bees 325, 342
Fungus on roots 426

Red-top, seeAgrostis.
Regular, uniform or symmetri-

cal in shape.
Reticulated cells 25
Rhizome, a- rootstock; a thick-

ened stem, usually below the
surface of the ground 5, 133

Rhode Island bent 151
Rib grass, Plantago lanceolata,

65, 220.
Rice 66
Richardson, C , quoted 52
Riley, Prof. C. V., on clover-

leaf beetle 380
On clover root borer 376

Robbins, W. K., on Muhlen-
berg's grass 183

Roberts, Prof. I. P., on clover-
root borer. . . 378
On clover sickness 343
On orchard grass 112
On selecting grasses and

clovers 234
Robinson, on lawns 309
Rocky mountain pastures..82 to 88
Romans, meadows of 197
Root 2, 3, 4, 42, 43
Root-cap 2
Root-hairs 3, 4, 43
Root-sheath 42
Roots, of clover 324

Depth of 3, 333
Fewer in close pasture than

where grass is tall 262
Function of 49
Of Indian corn 45

Roots, movements of 3, 45
Weight of, per acre 330

Root-stocks, see rhizome 5, 133
Root-tip, sensitive . 45
Rosacese 61
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PAGE
Rose family 61
Rotation of crops, advantage of 259
Rothrock, Dr. J. T., grasses of

great basin - 93
Rough-stalked meadow grass.. 142
Royal Agrl. Soc, consulting

botanist of 212
Rubiacese - - 67
Rudbeckia, a weed 214, 219
Rural New Yorker, on quack

grass 168
Quoted 242

Rust, on alfalfa 419
On clover 418
On grass 416
On orchard grass 419
On tall fescue 419

Rutacese. 61
Rye _.. 65, 66

Ergot on 420
Flowers of 38, 39, 41
Leafof 29

Rye-grass, analysis 58
DeLaune on 230, -231
Early culture,. 198
Glumes of 34
Seeds used to adulterate

meadow fescue 207, 212
Rye, for manure. 280

Sanifoin , . . . 360
Salem grass 193
Salt, as a fertilizer. 269, 271
Sanborn, Prof. J. W., on amount

of seed to sow 242
On seeding to grass 249
On time to cut grass 291, 293

Sanderson, James, of Scot-
land, on sowing grass with a
crop . 254

Sap, movement 10
Satin grass 181
Saving seeds 299
Saxif ragacese 62
Scabrous; rough to the touch.
Scales, lodicules.

PAGE
Scarious, thin, dry, membran-

ous.. . 64
Schinzia, on roots of clover 431
Sclerotium 420

On clover 427
Scott, F. J., on lawns 309
Scribner, Prof. F. L., on grasses

of Montana 87
Scutch grass 163, 167
Scutellate, shield shaped 65
Scutellum 42
Sea-grass 65
Secondaries, of leaves 26
Sedge-grass . . . 65
Sedges 65

Bulliform cells of 25
Value of 303

Seed 41, 42, 43
Saving clover 339
Sowing clover. 336

Seed stations in Germany, work
of.... 208

Seeding grass by inoculation 247
With grain 247
Without grain 247, 250

Seedling rot on roots of grasses
and clovers 430

Seeds to the acre, see each lead-
ing grass near the close of
the topic.

Seeds bury themselves 45, 46, 47
Carried on the feet of cattle. 101
Covered by animals 47
Depth of covering 49
Germination.., 48, 49
How distributed. 100, 101
How much to sow 240
How preserved 48
How to procure good 211
Move 45, 46, 47
Pounds or ounces to the

bushel 202
Produced by one plant 326
Pure and mixed 127
Saving — 299
Sowing 245, 263
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PAGE

Seeds, sprout more than once... 210
Standard grades 211
Testing. .206, 208

Selecting grasses 227
Selection, improving by 305
Self-heal.... 221
Septoria ori grasses 428
Sesleria, plan of leaf 14, 23
Sessile, having no stem 64
Sessions, Governor, on tall oat-

grass 124
Setaceous, bristle-like.
Setaria Italica. 175
Setaria, leaf of .30
Shaler, Prof. N. S., on need of

new grasses 304
Sheath 9, 10, 64, 76

Ofglume 36
Sheep annoyed by Stipa 47

Fescue 132
On mountain pastures 87
Sorrel 223

Shelton, Prof. E. M., on Bermu-
da grass 165
How much seed to sow 243
On buying good seeds. - .207,

211, 213
On clover in Kansas 334
On grasses for Kansas 234
On Johnson grass 173
On June grass 136
On lucerne in Kansas 355
On orchard grass . . 116
On over-feeding the prairies- 80
On seeding to grass without

a crop ---. 252
On sowing grass on prairie

sod 255
On sowing the seed 245, 253
On tall fescue. 131
On tall oat-grass 123
On Timothy 105

Shepherd's purse. ._. 215
Shrews, injurious to grasses and

clovers. 369
Sieve-tissue 7

PAGE

Silene 215
Sinclair, Geo., on grasses 199

On irrigation 283
Sleep of leaves. 328
Smooth-stalked meadow grass.. 132
Smuts 414
Snapping beetles 407
Snout moth 400
Snow, seeds drifting on 101
Sod in Montana 93
Soda, use of.. 270
Soft bast 25
Soft woolly grass 230
Soil best for grasses. 240

For clover 334
Food in ...50, 51, 52
Poor grasses will not thrive

on 279
Solanacese 63
Sorghum 66
Sorghum halapense 171

Leaf of 12
Sorrel, sheep 223
South, grasses for 234, 239
Sowing grass seed on prairie sod 255

Seeds on grass 254
The seed 245, 263

Sown, what grasses in Great
Britain 201
What grasses in United

States . 204
Spartina, leaf of. 28, 29
Spathella 33
Spear-grass 132
Species, a name 69
Spelt flowers 40, 41
Spicate 64
Spike, an inflorescence with ses-

sile flowers on an elongated
axis 36

Spike of Timothy 76
Spikelet 36

Of Poa 33
Spiral vessels 25
Split-sheaths 10
Sporobolus 8, 9, 65
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PAGE
Sporobolus, indicus, smut on . . . 428

In Pacific slope 83
Leafof 24
Seedof 43

Spring beetles 407
Sprout, seeds may more than

once -. 210
Spurge 223
Spurred rye 420
Squamulae 33
St. John's Wort 215
Stacking hay 297
Stalker, Dr. M., on Stipa 47
Stamen, the male part of a

flower 33
Staminate, a flower bearing

stamens but no pistils 38
Starch 42
Stellate cells in leaf 13
Stem 2, 5, 6, 7, 8, 9

Section of 6
Straightens how 6

Stewart, Henry, on Japan
clover 368

Stewart, E. W., on manure of
animals 281

Stick-seed 221
Stigma, the upper part of the

pistil which receives tne
pollen 33, 37

Stipa, awn twists 46, 47
Leafof 24, 26, 27

Stipellate 364
Stipeis 364
Stipitate 64
Stipules, appendages at the base

of some leaves.
Stock take 5 to 10 per cent of

manurial value of food 332
Stockbridge, Prof., on pastures. 262
Stoloniferous, bearing prostrate,

rooting branches.
Stomata 14, 15, 16, 127
Stooling 6
Storer, Prof. F. H., on fermen-

tation of hay 298

PAGE
Storing hay, effect of 288
Stragula 33
Straw, value as a manure 331
Stubble, manurial value of 332

Weight of per acre 330
Studying grasses 75, 76, 77
Sturtevant, Dr. E. L., on Hun-

garian grass 176
Style, the part suually uniting

the ovary and the stigma of a
pistil 33, 37

Sugar 66
Sulphate of lime, effect of 277
Sulphur 51, 52
Summer dew-grass 145
Superphosphate of ammonia, ef-

fect of 277
Superphosphate of lime, effect of 276
Sweet clover 358
Sweet scented vernal grass 153

Analysis of „•« 58
Awns of 47
Proterandrous 38

Swine, clover for 335
Syrian grass. ;*.... 171

Tall meadow fescue... . 126, 127, 131
Tallant, W. F., on orchard grass 114
Tall oat-grass, see Arrhenathe-

rum.
Tare 362
Terete, cylindrical.
Tertiaries 26
Testa 65
Testing seeds... 206, 208
Texas blue grass.. 143
Texas millet 189
Texas, some leading grasses iru-81, 82
Thistle 219

Killed by clover 335
Thomas, J. J., on the model

grass - 299
On need of new grasses 301
On seeding grass with grain. 247

Thurber, Dr. Geo., on need of
new grasses 301
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Thurber, Dr. Geo., on weeds 214
Tillering.. 6
Tilletia 414
Time to cut grass 59
Timothy, see Phleuin pratense.

Alpine 89
Toad-flax...*... 221
Tortion of leaves 23, 29, 30
Trachypogon, leaf of 21
Tracy, W. W., on a seed 41
Tragus, glands on 8
Tragus racemosus, hairs on 17
Trees, families of 63
Trefoil 321
Trelease, Dr. Wm., on fungi 413
Tribune, quoted 264
Trichomes 3, 4, 5, 14, 16, 17, 43
Trifolium 321
Trifolium hybridum 347

Incarnatum r 351
Medium. 344
Pratense 323
Repens 348
Repens for lawn 315

Tripsacum, moncoeious 38
Triticum, see Agropyrum.

Troop, Prof., on tall fescue 131
Tuber, of Timothy 76
Tufted, growing in bunches.
Turf in Montana 93
Turgescence, a swelling or en-

larging. 44
Turnips, value as a manure 331
Twining of a vine.. 44
Twisted awn . 36, 46, 47

Leaves 23, 29, 30
Twitch grass 167
Two-ranked 76
Typha, leaf of.. 29

Ulex 360
Umbelliferse 62
Uniola, glumes of 35
United States, grasses sown in. 204
Uromyces trifolii 418
Ustilago . . . . 414

PAGE
Utah, grazing in 82

Vagabond crambus 410, 411
Valvate, opening as if by doors

or valves.
Vanilla-grass, flowers of 38
Vasculum 71
Vase 71
Vasey, Dr., on Johnson grass.. . 173

On Texas millet 189
Veins, transverse 12, 26
Velvet grass 193, 230
Vernation 23
Versatile 64
Vessels 7, 25
Vetch 362
Vicia : 362
Violet root-fungus on alfalfa

and clover 426
Vitacese . - 61
Voelcker, Dr. A., on clover as a

manure 332
Fertilizers for grass lands 269
On manuring to increase

clover seed 339
Quality of grasses affected by

manures and drainage 282

Warington, R., quoted 52
Washington, T., grazing in 82
Waters, R., on orchard grass. . . 115
Watson, Sereno, grasses of great

basin 94
Weeds 62, 63

Among grasses 224
. Come in where pastures are

over-fed 79, 80
Defined 214, 215
How distributed 214
In grasses, list of 214 to 223
In meadows decrease with

manuring 276
KiUed by clover 335
To get rid of 224
Where from 214

Wheat - 65,66
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Wheat, cross-breeding 307

Flowers 38. 39. 40, 41
Spikeletof... 35

White bent 148
Clover 348
Clover for lawn. 315
Clover, yield of seeds aided

bybees 327
White grub 402
White top- 148
Wild Timothy. 181
Wild rice, moncceious _ 38
Willard, X. A., on list of grasses 204
Wilson, A. 8>i on fertilization of

flowers 39
Winter grazing, country for.. 82, 88

At the South 237, 239
Winter killing of clover 338
Wire grass 137. 163

58

PAGE
W i r e grass, analysis of. 57
W i r e w o r m s . - - 40f>
Witch g r a s s - 167
Woodchucks in grass l and 369
Woodward , J . S., on clover to

kill weeds 335
W orlidge, J . . on ray-g rass 198

Wyoming, grazing in _ 82
Yarrow, seeds... 218
Yellow butterfly 388

Oat-grass 191
Yorkshire fog. 193

Zea mays, see Indian corn.
Zizania aquatica, leaf of 12
Zizania, monoecious. , 38

Unsymmetrical leaf 11


