
Subject Index 
Abrine, 206 
Acenaphthenc, 398, 400 

c-mitotic potential, lOl 
c-tumor, 104 
compared to colchicinc, 82 

Acetocarmine methods, 19, 27, 37, 45,369 
Acetophenonc, 400 
Acetyl chloride, 17 I 
',-Acctylderivativc, 163 
Acetylamido-group, 160 
',-Acetvl-colchicol, 408, 409 
',-Acct,-lcolchinol, 161, 167, 169 
',-Acetylcolchinol methyl ether, 161 
',-Acetyliodocolchinol, 161, 164, 167 
',-Acetvl-TMCA-methyl-ethcr, 408 
P-Acetamidotropolone: 171,275 
!'-Aminobenzoic acid, 397 
P-Aminohippuric acid, 397 
A.chromatic sphere, 25, 27, 79, 80, 81 
Acnida tamariscina, 353 
Acriflavine, 193 
ACTH; see adrenocorticotropic hormone 
Action of temperature, 374 

in birds, 374 
in mammals, 374 

Actomyosin, 420 
Addison-Biermer anemia, 210-11, 22-1 
Adenosine-triphosphoric acid (ATP), 

419; see also ATP 
Adrenal cortex, 177, 193, 226, 230, 232, 

regeneration of, 241 
Adrenal medulla, 230 
Adrenal mitosis, 193 
Adrenals, 226 
Adrenocorticotropic hormone (ACTH), 

197,226,229 
Adrenalin, 181,413 
Adventitious buds, 351 
Aegilops, 295-99 

species of: caudata, 297; cylindrica, 297; 
squarrosa, 295-98; umbellulata x 
Haynaldia villosa, 299 

sterile triploid hybrid, 295 
A.granulocytosis, 264 
Agrobacterium, 121, 122 
Agropyron, 295, 299 

species of: glaucum, 298; intermediurn, 
298: triticeum, 295, 298 

Alarm-reaction, 177,178, 190,197,376 
Alexander of Tralles, 12 
Alkaline hydrogen peroxide, 167 

phosphatase, 397 

Alkaloid, 7, 160, 167, 179, 418 
classification of, 160 
reagents, 160 

Allergy, 197 
Allium, 19, 69, 80,403,413,416; see also 

C-mitosis 
achromatic sphere, 91 
c-mitotic threshold, 104 
c-tumors, 102, 103, 110 
cepa photomicrographs, 25-27, 79 
ccrnuum, 112 
colchicine and X-ray, 267, 268 
mitochondria in root tip, 26-27, 91 
root tips, 51, 78, 81, 83, 84, 90, 94, 102, 

104,395,399,407 
A//ocolchiceine, 167 
A llocolchicine, 167 

structure of, 169 
Allomyces javanicus, 123 
Allopol yploid species, 367 
Allo-syndesis, 276 
Alloxan, 241, 244 
Alnarp Horticultural Station, 312 
Amblystoma 

development, 203 
opacum, regeneration in, 242 
punctatum, regeneration in, 242 

American Society for Horticultural 
Science, 329 

Leonard H. Vaughn award, 329 
Amino-acenaphthene, 400 
Aminocolchicine, 169 
Aminopterin, 265, 415 
Ammonia, 392 
Amoeba, 395 

species of: proteus, 126; sphaeronu­
cleus, 35, 58, 126, 381 

Amphiasters, disintegration of, 74 
Amphibia, 54, 68, 375 . 

temperature and colchicine poisoning 
in, 194 

Amphiploidy 
Aegilops, 294-301 
Aegilops squarrosa, role of, 296 
Agropyron, 297-99 
Brassica, 309-10 
Bromus, 302 
cataclysmic evolution among, 277 
classification of, 288 
convergent evolution, 299 
Cruciferae, 309-10 
defined,276 

[ 441 l 



442 Subject Index 

Amphiploidy (continued) 
divergent evolution of hexaploids, 299 
dysploidy superimposed on, 277, 309 
ecological range of, 292 
Elymus, 302 
evolution by, 277-80 
fertility, 371 
Galeopsis tetrahit synthetic species. 

279 
gametic doubling of sterile hybrids, 

294 
genomes of species combined by, 310 
Gossypium, 302-6 
Gramineae, 294-302 
hexaploid wheat, 295 
hybridization by-passing sterility 

barrier, 284, 362 
implications of, 292-94 
intergeneric hybrids converted to, 362 
intergenomal exchange prevented bY, 

292-93 
interspecific hybrids, 310-12 
interspecific segregation, 286, 308 
limits between autoploids and, 292 
list of, 309 
Melica, 302 
multivalents, 308-9 
natural and experimental, compared, 

303, 307 
new species, 285, 292, 303 
Nicotiana, 288, 294, 307-8 
origin of new species, 278 
origin of wheat, 295 
pairing between genomes, 293 
pairing of chromosomes, 281 
pairing of hybrid and polyploid, ,l08 
Primula kewensis, 278 
Raphanobrassica, 279, 293 
Ribes nigrolaria, 312 
segmental allopolyploids, 281 
significance of, to breeders, 293, 312 
Sitanion, 302 
Solanum, hybrids, 311 
somatic doubling, 294 
Spartina townsendii, 279 
stability index of, 300 
sterility changes, 281, 362 
Stipa, 302 
success of, 292-93 
Triticales, 300-301 
Triticinae, 297-99 
Triticum aestivum, 279 
Triticum spelta, 295 
weight of seed, 367 
Winges' hypothesis, 277-79 

Anachromasis, 32, 51 
Anaerobic glycolysis, 183 
Analecta pharmacognostica, HO 
Anaphase, 80 
Anaphase bridges, 97 

Anaphylactic shock, 197 
in guinea pigs, 197 
influence of colchicine, 197 

Anatomical malformations, 275 
Androgens, 232, 234 
Androstendione, 235 
Androsterone, 235 
Anemia; see Addison-Biermer anemia 
Anemia, hemolytic, 184, 185 
Anesthesine, 400 
Anesthetic properties, 180 
:\nethol, 413 
Aneu plaids, 35-l 
Aniline, ·JOO 
Aniostropical nature of fiber, 75 
Anodonta, experiment with egg, 202 
Antagonism, 378,396,415,418 
Anterior pituitary extract, 226 
Antibiotics, 391 
Anticlinal division, 350 
Antifolic drug; see Aminopterin 
Antirrhinum, 319 

aftereffects of colchicine in, 115 
intcrvarietal tetraploid, 319 
intravarietal tetraploid, 319 
meiosis, 115 
susceptibility of, I l(i 

Apigenin, 117 
Apiol, 413 
Apolar mitosis, HG 
Apple, 351 
Arabian medicine, 2, 3 
d-Araboascorbic acid, 418 
Arbacia_, 69, 7,1, 79 

colchicine applied to eggs, 87, 377 
egg,202,203 
jJUnctulata, 74-75, 87 

Arbacia, lakelike body in, 74, 79, 88 
,1rchicolchicum, 8, 9 
Aretaeus, 11 
Aristolochia elegans, 413 
Aromatic compounds, 400 
Arsenic, 415 

derivatives of, 257,392,411 
Arsenious oxide, 411 
Arterial constriction, I 79 
Artificial insemination, 59 
Ascites-tumor, 259, 377 
I-Ascorbic acid, -118 
Ascorbic acid, in tumors, 260, 261 
Aspergillus, 123 
Asterias forbesii, 88 
Astral ray, 74, 77 
Asymmetrical development, 203 
Asyna ptic genes, 305 

genie sterility, 305 
in Gossypium, 30.~ 
partially asynaptic, 305 
sterility, 305 

ATP, 181,420, -121 



Atractoplasm, 73 
Atropin, 181 
Atropin sulfate, 186 
Aulacomnium androgynu111, 119 
Autodiploid, 321, 333 

homozygous, 333 
from monoploid, 333 

Autoploidy, 318-35 
abbreviated autopolyploic!Y, 276 
appearance of, 363 
autotetraploids as, 318 
in barley, 321 
borderline types between amphiploid, 

281 
in carnation, 326 
categories of, 292 
classification of, 280-82 
comparison with diploid, 319 
defined,276 
disadvantage in seed number per 

plant, 326 
doubling of diploid, 278 
drug content increase, 368 
ecological characteristics, 370 
Ehrharta erecta, 301-2, 370 
fertility reduced, 281, 371 
fiber improvement, 326 
forage production compared, 368 
Fragaria vesca, 323 
fruit and seed, 363-67 
genomes interchanged, 292 
gigas characters, 325 
"rapes 324 
guard ~ell sizes, 364, 369 
improvement by, 324 
!ncrease proportional to ploidy, 328 
mdex for, 319 
larger flowers, 326 
Jess fertile than parental diploid, 281 
lilies, 325 
Lolium, 323 
maize, 321 
making of, 278 
marigold, 326 
mean diameter of pollen, 369 
Medicago, 322 
microscopic characteristics, 3fi8 
morphological differences, 320 
muskmelons superior, 325 
pairing of chromosomes in, 281 
Phlox, 364 
physiological differences, 3!i7-68 
poinsettia, 326 
pollen sizes, 319, 368-69 
raw pol yploids, 321 
reversion to diploid, 285 
rubber increase in Hevea and 

Kohsaghyz, 326 
seed weights of, 365-67 
sex determination, 352-51 
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snapdragons, 326 
Solanum, 325 
Sorghum, 323 
steel rye, 319-20, 366 
sterility of, 281 
sugar beet, 331 
techniques for making, 383-84 
Tri folium, 322 
use of colchicine to make, 328 
vegetative character differences, 320 
Vinca rosea, 326, 349 
watermelon parental-types for trip­

loids, 327-31 
Au to-syndesis, 276 
Au totetraploids, 278, 3 I 8-26, 328 

barley, 321 
empty grains, 328 
fertility correlation, 321 
flowers larger, 328 
maize, 321 
meiosis, 321 
morphology, 320 
pollen larger, 328 
practical value, 319-20 
3X seed, 328 
seeds larger, 328 
segregation of, 321 
steel rye, 319 
stomata, 328 
testing performance, 319 
thickness of seed, 328-29 
tri ploid pollen, 328 

Avicenna, 12 
Azaguanine, 265 
Azide, 181 

B 
Bacillus mesentericus, 121, 122 

effect on growth, 121 
Bacillus tumefaciens, 265, 266 

effect of colchicine, 265-66 
gall formation, 265 
tumor formation, 266 

Bacillus typhosus, 260 
action on tumors, 260 
extracts, 260 

Bacterium megatherium, 122 
Barbiturate, and colchicine toxicity, 179 
Basal cell carcinoma, 264 
Basic dyes, 392 
Rats, 194 
Benzene,400 
.\1-Benzenesulphonyl trimethylcolchi-

cinic acid, 160 
.\1-Berizoylcolchide, 166 
N-Benzoyl-colchicinic anhydride, 410 
.\1-Benzoylcolchinic anhydride, 166 
N-Benzoyl-TMCA-methyl-ether, 408 
.\1-Benzoyltrimethylcolchicinic acid, 

lfi5, 108 
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N-Benzoyl-trimethylcolchicinic methyl 
ether, 409 

N-Butylcolchicamide, 411 
Benzenoid ring, 161 

ring A, 161 
Benzoic acid, 400 
Benzopyrene,261,418 
Beryllium salts, 412 
Beta vutgaris 

characteristics, 355 
euploid, 355 
increased vigor, 333 
production of sucrose, 332 
root beet weight, 332 
seed production of, 332 
triploids, 331-33 
trisomics, 355 

Bile ducts, 248 
Bile elimination, 196 
Bile secretion, I 91 
Bimetaphase, 42, 43, 45, 83, 84, 97 

bipolar metaphase, 40 
compared with distributed c-mitosis, 

42,45, 46,97 
confused with c-anaphase, 45-46 
recovery stage, 83 

Binomial system of nomenclature, 7 
relationship of Colchicurn, 8 
in Species Plantarurn, 7 

Binucleate blastomeres, 203 
Biologics, 140 
Biopsies of human neoplasms, 259 
Bipolar mitoses, 97 

bipolar metaphases, 40 
bipolar spindle, 93, 96 

Birds, 190 
Birefringence patterns, 75, 89 

tracing of spindle disappearance, 76 
Black berries, 324 

polyploid series, 324 
Black Sea, 3, 4 
"Bleb" formation in neroblasts, 91 
Blocked cleavage, 74, 87, 89 

critical point, 87 
inhibiting cleavage, 88 
role of concentration, 88 

Blood 
chemical changes after colchicine, 183, 

193, 194 
defibrinized hog's blood, 195 

Blood cells, white; see Leucocytes 
Blood clotting, 194 
Blood glucose level, 375 
Blood level, 196 
Body temperature, 194 
Bone 

endosteum, 247 
periosteum, 247 
repair, 247 

Bone marrow, 176,178,183,184,189,223, 
376, 377, 380, 383 

aplasia, I 84 

Botanical Review, 20 
Botrytis cinerea, 123 
Boveri, 87 
Boysenberry, 321 
Brassica, 309 

comparimn of, 309-10 
species of: campestris, 310; carinata, 

310; chinensis X B. carinata, 310; 
juncea, 310; nigra, 310; oleracea, 
310 

British Empire Cotton Research Station, 
288 

British West Indies, 288 
Bromination 

of colchiceine, 169 
of colchicine, 169 
of tropolones, 169 

Bromus, 302, 365, 367 
seed weight, 365 
species of: carinatus, 302; carinatus­

trinii, 302; catharticus, 367; cathar­
ticus-haenkeanus, 367; haenkea­
nus, 367; haenkeanus-stamineus, 
367; maritimus-trinii, 302; mar­
jinetus, 302; stamineus, 367 

Bronchioli, 181 
. Brownian movement, 72, 89 
Brush treatment, 381 
Rufo vulgaris, 203 

abnormal development of, 201 
Bulbina bulbosa, 413 
Bulbocapnin, 419 
Bulbocodiae, 9 
Bulbocodium L., 8 

ruthenicurn, 143 
source of colchicine, 143 
species name, 1,13 

Bulbs, 384 
treatment of, 384 

C 

C-mitoses, 380 
C-metaphase I and II, 114 

unorientcd, 97 
C-mitosis, 18, 26, 28, 74, 83, 84, 86, 92, 188 

in Allium, 36, 41 
c-pairs, 4, 9; see also C-pairs 
chromosome contraction independent 

of, 46 
concept of, 21-26 
consequences in plants, 57 
in contrast to mitosis, 31 
cycles, 95 
described first by Pernice, 18, 39 
description of, 28 
distributed, 42, ,15, 84, 97 
distributed metaphase, 8-1-85 
duration of, in animals, 48-50 
exploded c-mitosis, 8'1-85 
exploded metaphase, 12, 8-1-85 
full, 51 



limited in animals, 56 
liver of rat, regenerating, 44 
octoploidy, 95 
onion root-tip, 34 
other methods, 57 
percentages, 30, 34 
pollen tube, 37 
progression sequence, 55 
recovery in animals, 56 
recovery in plants, 56 
reiteration, 55-56 
restitution nuclei following, 57 
sequences, 31 
tissue cultures, 56 
in Triton, 40 
in Triturus, 40, 43, 97 

C-pairs, 25, 48, 85, 86, 95, 114 
Al/ium, 25, 41, 49, 79, 85, 96 
c-anaphase stage, 49 
chromosomes dechromatizing, 85 
cruciform, 47, 49, 85 
evolution of, 49 
neuroblasts, 66, 70 
pairs of "skis," 49 
photomicrograph of, 37, 79, 85 
in pollen tu bes, 37, 86 
around pseudospindle, 84, 85, 91, 96 
relational coils, 49 
in Triturus, 43 

C-telophase II, 115 
conclusion of c-meiosis, 115 

C-tumor, 398, 416 
proportional to concentration, 105 

Cadmium, 415 
salts, 412 

Caffeine, synergisms with colchicine, 181 
Callus tissue, 274 

formation of, 274 
Camphor, 122 
Cancer, I 7, 19, 255; see also Carcinoma, 

Sarcoma 
Ehrlich, in mouse, 258, 262, 267 
Flexner-Jobling, rats, 261, 266 
gastric, in man, 267 
mammary, in mouse, 258 
Yale carcinoma, 267 

Cancer chemotherapeutic tests, 374 
Cancer chemotherapy, 17, 260-6:i, 410 

in man, 263, 265 
Cannabis sativa, 368 

marihuana content, 368 
Carbohydrate metabolism, 222 
Carbon tetrachloride, 24 7 
Carcinogenesis, 257, 269, 270 
Carcinogenic agents, 418 
Carcinoma 

Brown-Pearce, 265 
Ehrlich, in mouse, 258, 262, 267 
Flexner-Jobling, in rats, 261, 266 
gastric, in man, 267 
mammary, in mouse, 258 
Yale carcinoma, 267 
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Carcinoma, mammary gland 
in man, 264 
in mouse, 258 

Carnation, 326 
polyploids, 326 

Carpel development, 350 
effect of colchicine, 110, 350 

Carrier of colchicine, 383 
Carthamus tinctorius, 110, 127 

flowers, 110 
Gynoecia, 110 
ovules, 117 
petals, 110 
pollen grain, 115 
pollen mother cells, 131 
reduction, 115 

Castration, 232 
pituitary mitoses, 232 

Cat, intracerebral injections of colchi­
cine in, 179 

Catachromasis, 44, 45 
Cataclysmic evolution, 277-80 

examples, 279 
origin of new species, 277, 278, 292 

Cell 
permeability, 418 
surface changes, 202 
type of, 81 

Cell organites 
centrosome, 90 
mitochondria, 90 

Cell plate formation in plants, 89 
continuous fibers, 89 
destruction by colchicine, 89-90 
phragmoplast, 89 
prevention, 89 
rudimentary forms, 89 
septa, 89 
special technique, 89 
wheat root-tip cells, 90 

Celosomy, 206, 208 
Central nervous system 

effect on, 179 
paralysis of, I 78, 179, 404 

Centrifugal wall, 90 
Centrifuge tests 

Allium root-tip, 90 
cyclosis in Elodea, 90 
cytoplasmic, 90 
effect on viscosity, 90 

Cen triole, 83 
Centromere, 47, 49, 83 

non-division of, 380 
Centrosomes, 90, 2M 
Cereals, 3 I 9 
Cerebral edema, 178 
I 7-Cestosteroids, 197 
Chaetopterus pergamentaceus, 75 

egg,82 
metaphasic spindle of egg, 76 

Chelidonine, 255,264,413 
Chelidonium majus, 264 
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Chemotherapy of cancer; see Cancer 
chemotherapy 

Cheyenne, Wyoming, 311 
Chiasmata reduced 

crossing over, 113 
frequency decrease, 113 
terminalized, 113 

Chiasmatal frequencies, 386 
Chick egg, malformations of, 206, 209 
Chilomonas, 216 
Chimaphila maculata 

extracts of, 4 I 3 
influence on mitosis, 413 

Chimera, 350, 356, 384 
induced by colchicine, 318 
periclinal, 350, 356, 385 
reproduction of tetraploids, 350 
sectorial, 351, 385 

Chinese wheat, 358 
Chlamydomonas, 126 
Chloracetophenone, 412 
Chloral hydrate, 392 
Chloralose anesthesia, 183 
Chlorethone, 402 
Chloroform, 373, 398 
Chorionic gonadotropic hormone, 217, 

218,226 
Chortophaga viridifasiata, 90, 377 

embryos, 377 
neuroblast cells, 66, 71-73 

Chromatin bridges, 203 
Chromatographic analysis, 153, 159 
Chromatophores, 191 
Chromodoris sp., 88 
Chromosomal breakages, 414 
Chromosomal class, 355 
Chromosomal orientation, equatorial, 77 

in A rbacia, 77 
in Allium, 25, 79, 85, 96 
destroyed by colchicine, 37, 43, H 
mechanism blocked, 65 
neuroblasts, 66, 70 
pollen tube, 37, 108 
in Triticum, 95 

Chromosomal pairing 
diploid level, 281 
measure of fertility, 281 
measure of homology, 281 
polyploid level, 281 
value of, 281 

Chromosome; see also Spiral coiling 
of chromosomes 

aberrations, 54 
acetocarmine methods for, 19, 386 
agglutination, 52 
ball metaphase individuality, 52 
birefringence of, 75 
breakages, 268 
bridges, 203 
c-pairs, 45, 85 
carbon tetrachloride poisoning, 52 
chimeras, 356 

clumped, 240, 379 
colchicine-treated, 4 7 
Cold Spring Harbor studies, 19 
contraction autonomous, 46---50 
cruciform type, 47-50 
destruction, 53 
desynchronization of, 51 
distribution in triploid meiosis, 329 
distributions, 86 
doubling of, 278 
duplications, 37 
ernlution of, 46-50 
extra, 345-47 
fihers of, 77 
fragmentation, 416 
fusion of. 52, 256 
independent of c-mitosis, 46 
intactness period, 46 
lagging, 83, 34G 
lost, 10, 83 
mammalian cells, 47 
meiosis, I 11-15 
meiotic contraction, 113 
metaphase, 37 
micronuclei in mice liver cells, 237 
nucleus and, 24 
number of, in Colchicurn species, 9-10 
numbers increase, 25 
optimal numbers of, 283 
pairs of "skis," 49-51 
phlox, 361 
plants doubled lllllllber, 2.5-27 
poison, ,!92 
pollen tuhe, 108 
polyploidy induced, 20, 274-75 
precocious reversion, 47, 49, 73 
prophase, 31-5 
prophase arrangement, 35-12 
pseudospimlle, 79 
pycnosis, 68 
rearrangements, 268 
reiteration of c-mitosis and numbers 

of, 55-56 
relational coiling, 47-50 
repulse each other, 41 
restitution nuclei, 17-59 
reversions, 108 
scattered, 10---41 
seedless fruits and, 329 
sex determination, 352-54 
star formations, 39, 40, 41, 43 
stickiness, 47 
structure altered, 52-55 
studies of, 38G 
tetraploid numbers, 52 
tetrasomics, 3.5·4 
transfer of, 286 
transformation of, 30-31 
transmission of, 386 
transverse division, 53 
trisomic pairing to measure homology, 

281 



trisom ics, 345-47 
in Tu/Jifex, 53 
Vinra pollen mother cells, 3!9 
,rntermelon, 329-31 
x and y, 352-54 

Chronica Botanica, 287 
Ciba, of Basel, Switzerland. 113 
Cinematography, 67, 91, 378 
Cladophora, 119 
Cleavage, 87 

in eggs, 202, 203, 201 
Cloaca! epithelium, 226, 227 
Clonal division method, 300 
Closterium, 119 
Club root disease 

in radish, 370 
Colchicamide, 409 
Colchiceinamicle, 409 
Colchiceine, C,iH,,O6N, 11, 16, 160-61, 

167-69, 171,404,408,411 
singularity, 420 
structures, 168 
tautomerides, 168 
vields isomeric methyl ethers, 168 

C(ilchicine · 
action of 

algae, 124 
Ar/Jaria, 74-7!, 
blood level, 196 
circulation, 193-9'1 
clea,·age, 87-89, 202-3 
differentiation processes, 125-27 
feathers, I 90-93 
heart, 138 
kidney, 191-93 
liver, 191 
liverworts, 118 
meiosis, 110-17 
mosses, 117 
nervous svstem, 179 
spindle, 65-98 
striated muscle, 180-81 

advantages over other agents, 2iii 
agar impregnation, 377 
Alliurn treated, 34, 41 
anaphase, 45 
anatomical changes in plants, 129-31 
anesthetic properties, 180 
and anticarcinogens, 269 
archesporial tissue, 110 
bacteria treated with, 121 
biological properties, 373 
bivalents of c-meiosis in plants, I 10 
cancer chemotherapy, 265 
carbon-labeled derivatives of, 171, 196 
cell plates inhibited, 89, 90 
cell size, 103 
chemical action concept of, 403-16 
chemistry of, 15, 159-74 
chromosomal pairs, 28, 37, 41, 43, 49 
chronic intoxication after repeated in-

jections, I 93 
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in mice, 189 
in rabbits, 187-88 

classified disturbances on spindle, 86 
cleavage processes, 75, 87-89 
compounds of, 141-48, 153-54 
concentration, 383 
conversion of spindle form, 65 
critical time-dose relation of, 34 
crystallization of, 159 
derivatives of, 15-17, 144-47, 159-74, 

394 
destruction of spindle fibers, 69-78 
effect of temperature, 374 

toxicity, I 9,1 
effect on bacterial enzymes, 417 
effect on enzyme reactions, 13 I 

diastase, 131-32 
elimination of 

bile, 196 
in excretions, 194 
intestine, 196 

embryonic growth, 209-11 
evolution of c-pairs, 49 
experimental growth, 214-19 
fad in research, 16, 21, 274 
fate in animal body, 195-96 
fixation in tissues, 245-55 
gonads, 202-3 
gout treated by, 196-98 
hormone-mimetic actions, 190-91 
induced mutant seedlings, 55 
and induction of: 

amphiploidy, 292-311 
aneuploid, 345-47 
autoploidy, 318-33 
chimeras, 348-51, 384 
polyploidy, 274-75 

inhibition of spindle, 68 
inhibition of fall of complexes of acto-

myosin, 420 
interaction with, at molecular level, 65 
intramedullary injections, 264 
leucocytosis after, 183, 185, 189 
light effects on solutions of, 154, 374 
local applications of 

on embryo, 209 
on tumor, 263 

male gametes changed by, 204-5 
malformations in chickens by, 206, 207, 

208 
mechanism of reactions upon mitosis, 

391-421 
megaspore mother cells, 110 
meiosis following, 103, 110 
metabolism effects induced by, 194-96, 

395-96 
methylation of, 171 
mutagenesis by, 275, 318 
named, 14 
neoplastic growth changed by 

in animals, 214-47 
in plants, 269 
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Colchicine (continued) 
other than Colchicum producing, 150 
parts of plants yielding, 144-47 
pharmacology of, 175-80 
pharmacological properties, 373 
pharmacy of, I 48--53 
physical action to explain mechanism 

of,399-403 
plant tumors and, 265-66 
plants containing, 141-42 
poisoning in man by, 175, 176, 178 
pollen mother cells, II 0 
pollen tubes in, 107-9 
polyploidy in plants; see Polyploidy 
polyploidy in animals, 58-59, 380-83 
purity, 159 
radioactive compounds of, 196 
recovery from effects of 

in animals, 56, 96-98 
in plants, 56, 94-96 

regenerating liver after injection of, 
44, 57 

reversibility after, 91-98 
singularity of, 420-22 
solubility of, 159, 275 
solutions of 

for animals, 373-74 
for plants, 383 

sources of, 141-45, 150 
specificity of reactions of, 67 
spindle form changes, 78-81 
technique for use in animals, in vitro 

bone marrow, 377 
duration of mitosis in, 379 
ear of mouse, 377 
eggs of A rbacia, 377 
grasshopper embryo, 377 
immature rat ovaries, 377 
mitotic counts after using, 378-80 
mitotic index, 380 
tissue cultures, 377 

technique for use in animals, in vivo 
adrenal cortex, 376 
Amoeba, 375 
amphibians, 375 
ascites tumor in mice, 376 
bone marrow, 376 
chick, 375 
cold-blooded animals, 375 
cornea of mammals, 376 
duodenum, 376 
ear of mouse, 376 
eggs, 376 
fish, 375 
gastric mucosa, 376 
genital tissues in rodents, 376 
human vagina 376 
intestinal crypts, 376 
intestine, 376 
invertebrates, 375 
lymphoid tissue, 376 

mammals, 375 
pluricellular animals, 375 
red-cell-forming tissues, 376 
regenerating liver of rats, 376 
regenerating tissues in amphibians, 

376 
skin, 376 
small rodents, 376 
Xenopus larval tail, 376 

technique for use in plants 
buds, 384 
chromosomes, 386 
root systems, 384-85 
seed, 384 
seedling, 384 
solutions required, 383-81 

X-ray and, 266-67 
Colchicinc-mitotic dose 

in animals, 
cold-blooded, 96 
cold-blooded vertebrates, 97 
critical time-dose relations, 34-35 
duration of interphase, 380 
in fibroblast cultures, 30 
injection methods, 35 
lethality of, 96 
mitotic index a measure, 378 
period of latency, 379 
regenerating liver of rats, 44 
Siredon, 97 
stage of mitosis and concentration of, 

70-73 
tissue culture, 96 
Triton, 40 
Triturus, 40 
in vitro study, 377-78 
in vivo study, 375-77 
warm-blooded, 96 
Xenopus, 97 

in plants 
concentration of 0.2% for polv-

ploidy, 383 ' 
for repetition of c-mitosis, 55-56 
length of treatment, 56 
onion root-tip, 34, 41, 55 
pollen tu bes, 37 
related to concentration, length of 

exposures, stage, kind of cell, 38 
in Tradescantia, 33, 69 

Colchicine-tumor, 25, 102 
autonomy of, 104 
cell size, 103 
growth-promoting substances, IO! 
hair cell of root, 102 
hypocotyl, 102 
independent of c-mitosis, 102 
isodiametric enlargements, 103 
pollen tube, 102 
region of elongation, 103 
root, 102 
somatic cells, 102 



stylar cell of pistil, 102 
test of autonomy, 105 
time of treatment, 105 
volumes, 104 

Colchicineamide, 409 
Colchicinic acid, 160 
Colchicoside, 14 7, 172, 398, 405 
Colchicum 

geographic distribution of, 141, H2 
history of, 1-14 
species of, 9-10 
variously named, 6, 7 

Colchicum, isolating compounds from 
by boiling water, 153 
by chromatography, 153, 154, 159 
corm, 153 
by degradation, 153 
detection in pollen germination, 153 
flowers, 4, 153 
fruit, 5, 153 
methods, 153 
by polarography, 153 
properties, 153 
seed, 153 

Colchinol, 167 
Colchinol derivati\·e, 167 
Colchinol methyl ether, 163, I 70 
Colchis, land of, 3, 4. 7 
Cold-blooded animals, 379 

vertebrates, 96, 374, 375, 399 
Coleoptile, 381 
"Coliform bacteria," 122 
Complex crystals, 373 
Concentration effects, 70-73, 76 
Concepts of metaphasic arrest, 16-21, 

24-26,26-29 
Conidial hypertrophy, 124 
Connective tissue 

mitotic stimulation, 230 
Contractile force, 181 
Contracture, 181 
Convoluted tubules, see Kidney 
Cooley's anemia, 224 
Coprinus radians, 123 
Coregonus, polyploidy in, 210 
Cork, in plant tumors, 266 
Corm powdered, 2 
Corms of Colchicum, 3, 5 
Cornea, 383 

healing of, 248 
mitosis, 409 
tissue mitoses, 40, 43, 82-83 

Corpuscular body of spindle, 25, 66, 79, 
80, 85, 96 

Cortical layers, 7'1, 89 
Cartin, 180 
Cortisone, 197, 227 
Cotton, 26, 279; see also Gossypium 

evolution under domestication, 279 
Gossypium, amphiploids of, 301 
natural tetraploids, 283 
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in nature, 279 
Sea Island cotton, 305 
speeded up, 280 
Upland cotton, 305 

Coumarin, 413 
Cranberries, 324 

cultivated diploid, 324 
natural tetraploid, 324 
sterile hexaploid, 324 

Creatine, 397 
Criteria for judging polyploidy in plants, 

362-77 
Crop-sac, in pigeon, 226, 228 
Cryptic structural hybridity, 277, 305 

compared to genetic hybridity, 305 
Cryptocaria pleurospora, 413 
Cryptopleurine, 413 
Crystallization of colchicine, 159, 373 
Cucumis melo, 325 
Cucurbita, 325 

amphiploid, 285 
Banana, 311 
Buttercup, 311 
Butternut, 311 
Golden Cushaw, 311 
Golden Hubbard, 311 
Gregory, 311 
Kentucky Field, 311 
new species, 285, 325 
species of: maxima, 325, 285; mos­

chata, 325, 285; mix ta, 285, 311; 
pepo, 285, 311 

Culturing chambers, 385 
Cumulative geometric effect, in Nico-

tiana pol yploids, 356 
Cupaniae, 9 
Cyclosis, in Elodea, 90 
Cytogenetic changes, 93 
Cytokinesis, 73, 86, 88 

spindle of, 89, 92 
Cytological artefacts, 77 
Cytoplasm, 74 
Cytoplasmatization, 74, 89 
Cytoplasmic viscosity, 90 

D 

D-genome, 296-98, 358 
in Aegilops squarrosa, 296 
amphiploids, 296 
isolating mechanism, 296 

J)atura, 19, 20,345,350,354,357 
apical meristem, 350, 356 
chimeras, 356 
cytohistology, 350 
2n - I deficient types, 345 
drug production, 368 
fifteen-year breeding record, 346 
frequency of diploid deficiencies, 345 
increase by colchicine, 345 
L chromosome, 346 
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Datura (continued) 
seedlings, 20 
standard line I, 345 
stramonium, 356 
tetraploid deficient types, 3'15 

Day lilies, 326 
Deamination, 397 
Deaminocolchinic anhydride, 166 
Deaminocolchinol methyl ether, 162, 

163, 170 
iodo form, 164 

Deformed spindle, 27, 79, 80, 8'1; see also 
Achromatic sphere 

hyaline globule, 79, 80, 81 
pseudospindle, 79, 84, I 93, 394 

Dehydroandrosterone, 235 
Demecolcin, 143, 146, 268 
Demethoxylate deaminocolchinol methyl 

ether, 164 
Demjanow-type, I 70 
Denmark, 322, 352 
Dephosphorylation, 397 
Dermatogen, 3•18 
Desacetylcolchiceine, 404 
Desacetylcolchicine, 408 

acetylation of, I 71 
Desacetyl-N-methyl-colchici ne, 143; see 

also Substance F 
Deshydrogenase, 397 
Desmethylcolchicine, 373, 405 

in U.S. P. colchicine, 141, 373 
Desoxyribonuclease, 397 
Desoxyrihonucleotides, 397 
Desoxyribose nucleic acid, 121 
Di-aldehyde, 162 
Diaporthe perniciosa, 123 
Diarrhea from colchicine, 178, 179 
Diazomethane, I 71 
Di-benzoylation of trimethylcolchicinic 

acid, 166 
Dicotyledons, 363 
Diestrus, 231 
Diethyldithiocarbamate, 412 
Differentiation processes, 103, 125-31 

microbiological material, 103 
modified by colchicine, 103 
in plants, 103, 127-30 
in unicellulars, 103 

Dihydride, 166 
Dihydro-2-methylnaphthalene, 166 
Dilute mineral acids, 159 
Dimercaptopropanol, 411, 412, 413 
Dimethylarsinate, 411 
Dinitrodiphenic acid, 163 
Dioecious races, 352 

diploid, 352 
Dioscorides, 4, 5, 7 

botanical studies, 4, 7 
Dioxyphenylalanine-decarboxylase, 397 
Dipcadi, 68, 84 

prophase arrangement of chromo­
somes, 35 

Diploid, 382 
Diploid hybrid, 278 

daughter nuclei, 93 
diploid interspecific, 293 
roots, 332 

Diploidized type of polyploid, 282 
Disappearance of spindle bire­

frigence, 7 5 
rate of disappearance correlated \\'ith 

concentration, 76 
Discoglossus pictus orth., 210 
Displacement of chromosomes, 90 
Distorted star metaphase, 38, 39, 83 
Distributed c-metaphase, 347; see also 

Distributed c-mitoses 
Distributed c-mitoses, 42--46 
Diurnal variations, 220 

rnitotic rate, 375 
Dog 

first c-mitoses ohsen·ed hv Pernice, 18 
leucocytes in, 187 ' 

Dominici, 19 
Dried flowers, 2, 3, 7 
Drosera, 333 
Drosophila, 346, 352 
Drug evaluation 

assay methods, 1-11 
biological, 111 
of crude drug, 151, 15,l 
microchemical, 141 
microscopic, HI 
organoleptic, 14 I 
physicochemical, HI 

Drug traffic, 3, 6 
Drugs, 326 

anabasine of Nicotiana, 326 
Dryopteris, species of: fe/ix-mns, 119; 

subjmbescens, 119 
Duodenum, 376 
Duration of c-mitosis, 379 

m animals, 48-50, 379 
compared with mitosis, 91-9-1 
delay in neuroblasts, 46 
intactness period, 46 
in pollen tubes, 47-·18 

Duration of interphasc, 380 
Dwarf wheat, 357 
Dysploidy, 277 

combined with amphiploidy, 309-10 
m Cruc1ferae, 309 

E 
Ear of mouse, 376, 377 
Ear-clip technique, 378 
Ebers Papyrus, 1, 3, 196 
Ecological characters and polyploids, 370 

disease resistance, 370 
range, 292 
requirements, 319 
seed production, 370 

Ehrharta erecta, 301-2 
successful autoploid, 301 



Electronic microscopv, 81 
Elodea, 132 
f:lymus, 302 
Embryo culture, 363 
Embryo of grasshopper, 55 
Embryo sac development, 10:l 

in Cartlwmus, 117-19 
effect of colchicine, 118 
embryo sac sterility, 386 
enlargement, 117 
stages, 118 
in Tradescantia, 117 

Embryonic extracts, 221 
acti~n on hone marrow, 22 I 
in animals, 202, 211 
gonads, 202 
malformations in chick, 206-9 
megaloblasts, 210 
tool for growth, 209-11 

Embryonic growth, modified by 
colchicine, 202-9 

EmjJetrurn, species of: hen11ajJhrodit1u11, 
352; nigrwn, 352 

Emulsions, 383 
Endocrine glands, mitotic simulation of, 

232-36 
Endocrine kidney operation, 238 
Endocrine tissues of pancreatic gland, 

177 
assav methods of, 19; see also Growth 
resei1rch on, 214-16 

Endosteum; see Bone 
Endothelial cells, mitoses, 24fi 
England, 321 
Enolone system, 161 

enolone-methyl-ether svstem, l(i] 
enolone J~roperties, Uj7 
tautomenc enol svstem, lfi0 

Enzyme reaction, 103 
Enzyme system, 395 
Enzymes, 396, -117 
Ephedra, 74, 92 
Ephemeron, fi, 11, 2fi I 

of Dioscorides, 11 
for tumors, 11, 2fi l 

Epidermal cell origin from apex, 3:i0 
Epi-inosose, 417 
Epidermal mitosis, 379 
Epidermis for tests, 377 
Epididymis, 232 
Epinephrine, 183 
Epoophoron,227, 232 
Equatorial orientation of chromosomes; 

see Chromosomal orientation 
Errors in experimental procedure, 379 
Eruca, 34fi 
Ervatamia angustifolia, 413 
Erythroblasta, 186, 188, 221 

erythroblastic cells, 189 
erythroblastosis, avian, 262 

Escherichia coli, 121, 122 
filtrates of, 261 

Subject Index 45 I 

Estradiol, 226, 235 
Estrogens; see Hormones 
Estrus cycle, 220 
Ethanol, 122 
Ether, 401 
Ethyl alcohol, 104, 402 
Ethylcarbamate (ethylurethane) , 401 
Ethylcarbylamine, 412, 415 
;\1-Ethylcolchicamide, 411 
Ethyl-colchiceine, 407 
Ethylmercurychloride, 412 
Eucolchicum, 8, 10 
Euglena, 126 
EujJhorbia pejJ/us, 413 
Evolution in wheat, 295, 299 

Aegilops, role of, 296--97 
Agropyron, role of, 295-99 
divergent and convergent, 299 
origin of hexaploid, 295-300 
Trilicum, role of, 295 

Exocrine tissues, 177 
Experimental cytology, 385 
Explantation, 219 
Exploded c-metaphase, 38-39, 44, 347 

in Allium, 25, 79, 85, 97 
in Arbacia, 74-76 
described, 40-41 
diagram of Triturus, 43 
in neuroblast of grasshopper, 66 
in pollen tu be, 37 
in regenerating liver, 4,1, 57, 70 

Exponential decay curve, 77 
measured by birefringence, 77 

Extra chromosomal types, 346; see also 
Aneuploids 

Extra chromosome transmission, 386 
Extraction methods for colchicine, 

154-59 
alcoholic, 154-59 
chromatographic differentiation, 15'1 
petrol ether, 154 

F 

Fall-blooming meadow saffron, 4 
Feather growth, action of colchicine on, 

190 
Feces, after colchicine injection, 194 
Feeding Hills, Massachusetts, 311 
Female gametophyte, 386 
Female sterility, 386 
Fern studies 

germination of prothalli, 119 
prothallia, 119 
sperms, 119 
sporogenous tissue, 119 

Fertility, 371 
of amphiploids, 293 
of autoploids, 319-25 
female sterility in watermelon, 371 
meiosis, 371 
percentage pollen, 371 
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Fertility (continued) 
seed set, 371 
triploid sterility, 371 

Fertilizing agents, chemical, 275 
Feulgen technique, 386 
Feulgen-positive masses, in cytoplasm, !,3 
Fiber destruction, 77 
Fibers, 140, 403 

chromosomal, 67, 77, 81 
continuous, 67, 77, 81, 83, 89 
suppressed continuous, 77 

Fibroblasts, 91 
Fibroblast cultures, 30,407,419 

of chick, 378 
of mammals, 378 
in tissue culture, 215,378,417 

Filifoliae, 10 
Fish, 375 
Flexner-Jobling carcinoma of rat, 90 
Flour, tetraploid rye, 368 
Fluoroacetate, 181 
Folic acid antagonists of, 247 
Follicular cells; see Ovary 
Forage production in clover, 358 
Forage species, 288, 321 
Forensic medicine, 176; see also Medicine 
Formularies, modern, 140 

pharmacy handbook, 141 
Fragaria vesca, 323 

autotetraploids, 323 
diploid, 323 
bexaploids, 323-24 
octoploids, 323 
polyploids of, 323-24 

Fragments, 97 
Fritillaria, 115 

chiasmata and colchicine, 115 
Frog 

colchicine dosage, 382 
development, disturbances of, 204 
heart of, 183 
ovary of, I 92 
pattern of growth in, 210 
polyploidy in, 381-82 
sperm suspension, 382 
striated muscle of, 180-81 
tadpoles, 245 
temperature effects and colchicine, 

194-95 
toxicity study, I 94-95 

Fruit 
of Colchicum, production in spring, 

5, 6, 7 
of Cucurbita, 3II 
grain weight in rye, 366 
improvement of, 331 
larger size of tetraploid, 363 
parthenocarpy in watermelon, 329 
pericarp extracts, 144, 146, 147, 154 
pollination by diploid, 367 
polyploidy, 323 
of Ribes, a new species, 312 

and seed, criteria of polyploidy, 363 
size correlated to polyploidy, 367 
triangular, 365 
of watermelon, 327, 328, 330 

Furrowing, in animals, 88 
Fusariwn niveurn, 370 

resistance to, in watermelon, 370 
Fusions 

hi nucleate stage, 97 
trinucleate stage, 97 

G 
Galen, II 
Galeoj1sis, species of: bif,da, 310; jml,es­

cens, 310; sjieciosa, 310; tetrahit, 310 
Galeopsis tetrahit synthetic, 279 

amphiploids, 310 
interspecific hybrids, 310 
octoploid with more than optimal 

number, 310 
synthetic Linnaean species, 310 
tetraploids, 310 

Gametes 
adult spermatozoa, 206 
binucleated, 205 
c-meiosis, 112-15 
diameters of, 205 
diploid, 278 
female gametophytes, Il8 
frog sperm suspension, 382 
male, 204-6 
in pollen tube, 37, 117, I 18 
to produce triploids, 381-83 
sperm material, 59 

Gametic doubling 
in nature, 29,1 
in Nicotiana, 307 

Gametophytes 
ferns, II9 
liverwort, I 17-20 
mosses, I I 7-20 
polyploids, II 7 

Gametoph ytic development, I 03, I I 0- I 8 
Ganglionic nerve cells, 210 
Gastric mucosa, 376 
Gastrulation, 203 
Gelation-solation phases, 89 
Genetic changes, 275 
Genetic markers, 329 
Geni ta! tissues 

biopsy of, 376 
ot human vagina, 376 
of rodents, 376 

Genome 
amphiploid stability depends on gene 

exchange between, 294 
classification by, 303 
D genome, 296 
Gossypiurn, 304 
hexaploids, 299 
incompatibility of, 293 
intergenomal pairing, 277, 293 



in nature, 283 
Oryza sativa, var., 321 
parental genomes, 292 

Germination of pollen 
effect of colchicine, 37, 107-9 
special technique, 385-86 

Germinative zones, 219 
Glandular crypts, 379 
Glandular epithelium, 376 
Glomeruli; see Kidnev 
Glucose, 223,377,416; 417 
Glucoside 

colchicine in combination with, 405 
substances of, 144--48 

Glutamate, 223 
Glycerine, 383 
Glycolysis, 181,412 

anaerobic, in muscle, 183 
in tumors, 261 

Gnoscopin, 413 
inhibit mitosis, 413 
substance of plant origin, 413 

Golgi bodies, in mice, 91 
Gonadotropins; see Hormones 
Gonads, 202 
Goniopteris prolifera, 119 
Goniurn, 119 
Gossypiurn, 277, 285, 288, 303-4 

African species, 302-6 
American species, 303 
Arabian-Indian species, 303 
Asiatic diploids, 302-6 
Asiatic species, 300-302, 303 
Australian species, 303 
complex amphiploids, 304 
doubling with colchicine, 302 
extra chromosomes, 357 
fertile after sterile, 302-6 
fertility, 357 
haplo deficient gametes, 357 
hexaploids, 327 
interspecies types, 357 
interspecific hybrids, 302 
intraspecies trisomic, 357 
origin of new species, 303 
spontaneous amphiploid, 303 
tetraploid, 302-6 
tetrasomics, 357 
triploid a bridge to species, 327 

Gossypium, 354, species of: anornalurn, 
303, 301; arboreum, 303, 304; arbor­
eum X thurberi, 303; aridum, 301; 
annourianwn, 304; barbadense, 
304; davidsonii, 303, 304; davidsonii 
X anomalum, 303; harhnessii, 304; 
her/;aceum, 304; hirsuturn, 303, 304, 
356; hirsutum X arboreum, 306; 
hlotzchianum, 301; rairnondii, 304; 
stocksii, 30·1; sturtii, 304; thurberi, 
303, 301 

Gout 
Alexander of Tralles and, 12 
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in ancient civilizations, 1-3 
and cancer, 255 
curative property of Colchicum, 196 
Doctrine of Signatures and, 11-12 
forgotten disease, 197 
Garrod's study of, 14 
hermodactyls, 12 
Husson's preparation for, 13 
Krauterbuch, 6 
podagra recognized, 11, 12 
recommended in pharmacopoeia, 13 
Storck's work, 13 
theories of, 14 
treatment of, 11-13, I 75-76, 196-98, 

391 
Grafted nuclei, 381 

in amoeba, 381 
cellular volume, 381 

Grafting methods, 385 
for chimeras, 385 
to propagate, 385 

Grain, 2 
effect of pollination on, 319-20 
weight of in rye, 366 

Gramineae, 365 
amphiploidy in, 294-302 
artificial and natural pol yploids in, 

301-2 
autoploids, 319-21 
hexaploid wheat, 295-97 
root systems treated, 384 
Triticales, 300 
Triticum group in Russia, 287 
valuable crop, 279 

Granulation tissue, 246 
Granuloblastic, 189 
Granulocytes, 186-88 
Grapes 

improvement by polyploidy, 324 
in nature, 279 
vinifera tetraploid, 324 

Grasshoppers 
Bleb formation, 91 
Brownian movement, 89 
cytoplasmic constituents, 90 
duration of interphase in, 380 
hyaline globule in cells of, 80-81 
lost chromosome, 83 
mitotic stages, 70 
neuroblastic cells of, 32, 46, 52, 71-73 
photomicrographs from embryo of, 66 
spindle inhibition, 68 
viscosity changes, 89 
in vitro technique, 377 

Growth 
algal cellular changes, 128-29 
androgenic hormones, 232 
aneuploids influence, 345 
appearance of polyploids in, 363 
bacterial changes caused by, 122 
binucleate spermatid, 205 
bloating of pollen tube, 107, 108 
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Growth (continued) 
bone repair and, 247 
cellular intrusions, 131 
cellular multiplication, 319 
celosomy in chick embryo, 206 
colchicine tumor phenomenon of, 

103-7 
criteria for judging pol yploids by, 

362-71 
effect of chimeras on, 318-51 
embryo sac, 118 
embryonic, of animals, 202-11 
endocrinological research, 21'1 
experimental, in animals, 214-49 
fruit markers, 363-65 
gametophytes enlarged by, 118 
gonadotropic hormones and, 229 
hormone stimulated, 224-26 
hormones in, 416 
inhibition of, 236 
limb regeneration, 242 
malformations, 206 
malignant, 259 
neoplastic, 255-73 
nuclear diameters of spermatid, 205 
overgrowths in plants, 266 
patterns, 211 
pituitary activity and, 225-28 
plants, point of, 384 
pollen mother cell abnormality, 127 
pollen tu be enlargement, 107-9 
regeneration and hypertrophy, 236-16 
regulation of, 236 
root hair, 127 
root-tip tumors, 19-25 
sex determination and, 351 
sex hormones, 230-32 
shoot apex, 349-56 
spearlike roots, 102 
strophosomy in chickens, 206-8 
study of colchicine and, 211-15 
tetraploids show features in, 320-21 
triploids vigorous in, 326 
vascularization in root cells, 128 
virus tumor tissue, 132 
in vitro studies of, 223-25 
in vivo studies of, 219-22 
wound healing, 246-'17 
wrinkled leaves, 125-26 

Guanidoacetic acid, 397 
Gums, 140 

H 
Hair 

cells of root, 107-10 
cells of stem and root, 102 
follicles, 269 
growth, 189 
loss, in man, 264 
mitosis in follicles, 189 

Halo-derivatives, 400 
Hamster, golden, 398 

acquired resistance by, 107 
under laboratory conditions, 107 
resistance to colchicine, 107, 398 

Hanging drop preparations, 378 
Hanstein, terminology of, 318 
Haploid sperm, 381 
Heart, 183 

action on fibers of, 183 
and circulation, 183 

Heat-shock, 398 
Helianthus tuberosus, l05 

cellular inhibition, 105 
hairlike cells, l09 
heteroauxin, 105 
test to measure phytohormone 

potency, l07 
tissue cultures of, I 05 

Hematocrit tube, 381 
Hematopoiesis in chick, 375 
Hemoglobin, 188 
Hemolytic anemia, 18-1 
Hemorrhage, 181, 191 

in tumors, 260-61 
Hemp, 353 

autoletraploid, 3:,,l 
excess of females, 353 

Hcnle's loops; see Kidney 
Hens, 190 
Hcpatectomy, partial, in rat, 97 
Herbalists, 7 
Herbs, 3 
Hermodactyl, 7 
Heterogametic, 353 

sex determination, 351-51 
Heteroploid, 8 

in animals, 97 
in pig, 382 
polyploids as, 58-.59 
as polyploids in animals, 380-83 

-y-Hexachlorocyclohexane, 4 Hi, 117 
Hexacyclochlorohexane, ·117 
Hcxahydrocolchicine, 161 
Hexamethyl-benzene, 400 
Hexanitrodiphenylamine, 401 
Hexaploid wheat, 279, 284 

optimal number, 284 
origin of, 295 
T. vulgare Vil., 295 

H!lleshog strain of Bela vulgaris, 355 
Hippocrates, 2, 3, 6, 11 
Histamine, 183, 198 
Histiocytes, 189, 269 
Histology, 153 
Hodgkin's disease, 264 

use of colchicine in, 14 
Hofmann degradation, 162 
Hokkaido Agricultural Experiment 

Station, 332 
Hokkaido University, 332 
Holland, 300 

Triticales project in, 300 
Homochelidonine, 413 



Homogametic, 354 
in sex determination, 354 

Homologous chromosomes, 112 
Homologous serum, 378 
Honey poisoned by Colchicum, 109 
Honnidium, 119 

leukophytic variant of, 124 
Hormones 

androgenic, 232, 235 
estrogenic, 214, 226, 232 
experiments on growth and, 226-27 
gonadotropic, 191,226,227 
mimetic actions, 190 
ovarian hormones, 226 
phytohormone; see Plants 
pituitary, 228; see also Hypophysis 
sex, 230-31 
stimulated growth, 224-27, 379 
test of estrogenic, 19, 214 

Husson, 13 
Hvaline globule, 66, 68, 79, 80, 81, 193, 

394; see also Achromatic sphere, 
Deformed spindle, Pseudospinclle 

change of spindle form, 78-81 
diagram of, 70 
in neuroblasts, 66, 70, 78-8 I 
non-fibrous, 68 
photomicrograph of, 6fi 
similar to pseudospindle, 80 

Hwlrodictyon, II9 
Hydrogen bonds, 408 
Hvdrogenation, 161 
Hvdrolvsis to colchiceine, 160 
H~drostatic pressures, 399 
Hyocyamus niger, 346 
Hyperglycaemia, 193 
Hyperthyroidy, 229 
Hypertrophy, 121,236 

unilateral, of kidney, 241 
Hyphae, 124 
Hvpocotyl, 102 

cortex, 105 
swelling, 105 

Hypophysectomy, 190 
Hypophysis, I 77, 220, 226 

in carbon-tetrachloride poisoning, 248 
mitoses in, 241 
in pregnancy, 230 

Hvpothesis, A X B, 278 
Winge·s, 278, 307 

Index for induced tetraploidy, 319 
countmg chromosomes, 320 
criteria for judging, 3fi2-71 
floral parts, 320 
pollen size, 319 
seed size, 319-20 
sprouting ability, 320 
vegetative characters, 320 

Indian Pharmacopoeia, 8 
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Indole acetic acid, 109 
Indolebutyric acid, 104 
Inhibition, 33-34 
Injections, 188 
cl-Inositol, 416,417 
mesa-Inositol, 104,416,417 

role of temperature, 104 
meso-Inosose, 417 
Insect resistance, 311 
Insulin, 244 

and Langerhans' islets mitoses, 241 
"Intactness period" of chromosomes, 92 
Intergeneric amphiploid, 299 
Intergeneric hybrid, 279, 309 
Tntergenomal exchange, 292 

no pairing between genomes, 293 
Interkinesis, 417 
Interphase, 50, 78; see also Mitosis 

c-pairs enter, 108 
duration of, 380 
loss of chromaticity, 45, 50, 70, 85, 95 
micronuclei of, 44 
processes, 31, 50-52, 75, 95 
prophase to, 32, 70 
transformation to, 30, 75, 79 
unraveling, 50, 85 
vesiculating stages, 45, 51, 85, 95 

Interspecific hybrids, 278, 293 
Brassica, 309-10 
classification problems, 280-81 
Cucurbita, 311 
diploid, 293 
Galeopsis, 310 
in Gossypium, 302-6 
in Gramineae, 294-302 
in Nicotiana, 307-9 
Ribes, 312 
Solanum, 311 
Trifolium, 312 

Interspecific segregation, 285, 293, 308, 
311, 312 

In terspecific trisomics, 306 
tetrasomics, 306 

Intervarietal 3X hybrids, 332 
Intestinal crypts, 376 
Intestine, 181, 196 

elimination of colchicine by, 196 
hemorrhage, 181 
mitosis, 265 
mucosa, 220 

Intoxication, chronic, of mice, 193 
Intracerebral injection, 179 
Intr~medullary injections of colchicine, 

111 man, 264 
Intranuclear orientation, 33 
Intraperitoneal injections of colchicine, 

377 
Intraspecific trisomics, 306 

tetrasomics, 306 
Invertase, 397 
Invertebrates, 54, 375, 377 
Iodoacetamide, 412, 415 
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Iodoacetic acid, 412 
4-Iodo-5-methoxyphthalic acid, 167 
Iris, 363 
Irradiation, 154, 170 
Irradiation of Allium root-tip pri­

mordial, 105 
c-tumor not inhibited, 105 

Isocolchicine, 16, 160, 169, 407, 410 
!so-compounds, 162 
Isodeaminocolchinol methyl ether, 162 
!so-derivatives, 407 
Isodiametric expansion, 103 
Isoethylcolchiceine, 407 
Isomeric methyl ethers, 168 
Isomeric unsaturated ketone, 163 
Italchine, 419 

J 
Japan,287,330, 352,370 
Japan Beet Sugar Manufacturing 

Company, 332 

K 
Karyokinesis (nuclear mitosis), 86, 88 

to excite, I 7 
Karyometry, of liver nuclei, 237 
Kashmir hermodactyls, 2, 3, 6 
Katachromasis, 51 
Kernel weight, 366 
Kew Gardens, 279 
Kidney, 177,227,229 

colchicine and, 193, 195 
connective cells, mitoses, 239 
convoluted tubules, 237, 239, 240 
embryonic, in tissue culture, 258 
"endocrine," 238 
glomeruli, 237, 239 
Renie's loops, 237, 239 
hypertrophy, 237-41 
mitosis in, 229 
pelvis, 237, 240 
Schweigger-Seidel tubules, 237 

Kihara Biological Institute, 287 
Kupffer cells, 193, 248 
Kyoto, 287, 330 

L 
Lactate, in muscle, 181, 182 
Lactic acid, 258 
Lagging chromosome, 83, 3'16, 386 
Langerhans' islets, I 77; see also Pan-

creas 
Lanolin, 383 
"Late" mitoses, 193 
Latex species, 326 

Hevea, 326 
Koh saghyz, 326 

Leon the Great, 12 
Lepidium, 42, 80 

ball metaphase, 42 
Leukemia, 189, 224, 256, 264 

Leukocytes, 176, 181, 186, 187, 189 
in clog, 187 
eosinophil, 188 
monocytoid, 189 

Leukocytosis, I 7, 183 
colch icine-leukocytosis, 418 

Leukopenia, 189, 264 
Leydig cells, 236 
Lieberkiihn glands, 176; see also 

Intestine 
Ligustrum, 129 
Liliaceae, 8, 159 
Liliwn, 346,413 

aneuploids, 346 
lilies, 326 
longiflorum, 316 
mixoploicly in anther, 318 

Limb 
blastema, 242; see also Toes 
regeneration of, 2,12 

Linnaeus, 7-8, 9 
Liver 

cells of, 90 
damage, 191 
exploded c-metaphase in, 44 
fusion of nuclei, 44 
hepatectomy, 41, 97 
in man, I 76, I 78 
micronuclei, 44 
mitoses in, 193,210, 230 
mitotic counts of, 378 
original studies with, 19 
quantitative estimate of growth, 376 
regenerating cells, 376 
regeneration of, 34, 44, 84, 90, 97, 216, 

217,236,378 
single injections, 57 
in vivo studies, 376 

Loganberry, 324 
Lolium j,erenne, 323, 348 
Lost chromosome, 83 
Lumicolchicine, 154, 170 
Lundsgaard effect, in mq.sde, 181 
Lutcae, 9 
I,ycopersicum, esculentum, 265 
Lymph glands, I 76 
Lymphocytes, 186-88 
Lymphoid cells, 261; sr:c also Lympho­

cytes 
Lymphoid tumors; see Neoplasms 
Lytechinus, variegatus, 88,116 

M 

Maize, 333 
cytohistology, 347 

Male gametophyte, 107-20, 386 
as pollen, 107-20 
as pollen tu be, 37, I 08, 117 

Malformation 
in chick embryo, 206-9 
in eggs, 377 



'.\lalignant growth; see Neoplasms 
Malonate, 181 
'.\lammals, 54, 376, 379 
Mammary gland carcinoma; see 

Carcinoma 
Marchantia polymorpha, 117, 118, 119 

diploid gametophytcs induced, 117 
'.\farigold, 326 
'.\larine annelid, 75 

Chaetopterus, jJerga111entaceus, 75-77, 
82 

'.\Iarine eggs, 87 
'.\last cells, 188 
'.\Iateria medica, I, 11, 140 
'.\Iaturation division, 75 
'.\Iechanism of colchicine-mitosis, 391-

422 
Medicago, species of: denticulata, 332; 

lujmlina, 322; media, 322; saliva, 
322 

Medical practitioners 
Arabian, 3 
Babylonian, 2 
British, 13-14 
Egyptian, I 
French, 13 
German, 13 
Greek, 2, 6-7 
Hindu, 2-11 
medieval, 13 

'.\fcdicine, 3 
early, 11-14 
fore11sic, 176-94 

Megacaryocytes, 189, 192 
Megaloblasts, embryonic, 210 

in Addison-Biermer anemia, 210,211 
'.\Iegaspore mother cells, 110, 386 

of em hryo sac, 118 
in gametophytes, 110-18 
in Tradescantia, 118 

Meiosis, 9,1, 103; see also C-meiosis 
chiasmata of, 115 
colchicine, 110-18 
compared to c-mitosis, 112 
in pollen mother cells, 111 
treatment and stage, 113, 114 

'.\feiotic metaphase, 386 
Afelandrium dioecum, var. album, 353 
Melanoplus, differentialis, 77, 90 
'.\Ielanthoideae, 8 
Aielica, 302 
Melittia satyrinifonnis Bulmer, 311 
'.\Iercury, action of, on mitosis, 415 
Merendera persica, 2, 3, 7 
Merostathmokinesis, 86, 400 
Mescaline, 405 
Metabolic changes 

actions of colchicine, 396 
Benedict's solution, 131, 132 
diastatic activity, 131 
dipeptidases, 132 
enznne reaction, 131 
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growth, 132 
metabolic inhibitors, 181 
oxygen uptake, 132 
plasmolysis, 132 
rates, 131 
respiration changes, 132 
viscosity correlation, 132 
in vitro, 131 

'.\Ietabolism 
of colchicine, 194-96 
of tumors, 260 

Metals, 412 
Metamorphosis, 210 
Meta phase 

arrested, I 7, 40, 66, 81 
anaphase fewer than, 65 
Arbacia, spindle of, 75 
hall, 38 
bi-, 83 
colchicine-, 35-50 
colchicine causing arrest at, 24, 25, 26 
chromosomes unoriented at, 30, 31 
Chaetopterus, spindle of, 75-77 
clumped, 42, 84 
correlated with concentration of 

colchicine, 76 
disappearance of spindle, 76 
distorted star, 38 
distributed colchicine, 43 
exploded, 38, 40-42 

in Allium, 25, 41, 79, 85 
in liver of rats, 44 
in neuroblasts of grasshopper, 

41, 66, 70 
in Orthoptera, 41 
in pollen tubes, 37 
in Siredon, 41 
in Triton, 41 
in Triturus, 43 

graphic representation of increase in, 
30 

main types of arrested, 38, 70 
multiple star, 41, 66 
original statements of arrested, 26-29 
oriented arrested, 39-42 
percentages of, in root tips of onion, 34 
Pernice's observations, I 7, 18, 65 
photomicrographs of, 37 
prophase, 84 
stages of, in animal cells, 19 
spindle mechanisms and arrested, 

81-86 
star, 81-83 
tissue culture malignant cells 

arrested, I 7 
tissue culture, normal cells, I 7 
tri-, 83 
unoriented, 40 

Metastases, treated by colchicine, 263 
L-Methionine, 397 
Methoxychelidonine, 413 
Methyl ether, 169, 408 
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Methy!cholanthrene, 260, 269, 270 
N-Methy!colchicamide, 411 
Methylcolchicine; see Demecolcin 
O-Methylethers, 160 
9-Methylphenanthrene, 164 
N-Methyl-propyl-colchicamide, 411 
Micrasterias thomasianas, 119, 124 
Microchemical tests, 127 
Micrococcus aureus, 121-22 
Micronuclei, 97, 412 

in liver, 237 
in tumor cells, 259 

Microscopic tests, 368-70 
average diameters, 369 
guard cell size, 369 
microspores, 369 
pollen grains, 369 
triploid grains exception, 369 
in watermelon, 369 

Microspores, 110-15 
c-meiosis, 111 
c-mitoses, 110 
hexaploid, Ill 
octoploid, 111 
polyploid, 114 
tetraploid, 111 
tetraploid monad, 112 
untreated, 111 

Miscible pool, 197 
Mitochondria, 72, 89, 91 

shortened outside pseudospindle, 96 
Mitoses; see also Mitosis 

intestinal, 376 
"late," 193 

Mitosis; see also Colchicine mitosis 
abnormalities spontaneous in 

malignant cells, 258 
activity in kidney of rat, 239 
analysis of colchicine upon, 17 
Arbacia eggs in, 74-75 
arrest of, 26, 27, 28, 36, 43, H, -15, 89, 

186, 237, 276 
arrested, in pancreatic gland, 177 
bipolar nuclear, 31 
cell division not synonymous with, 87 
cellular proliferation, 375 
chemicals acting upon, 17 
chromosomal fibers of, 67, 81-83 
chromosome, without cellular, 69 
chromosome changes like normal 

nuclear, 50 
colchicine, 21 
comparison of colchicine meiosis 

and colchicine, 112 
continuous fibers of, 67, 81-83 
crop-sac of pigeon, 228 
cycles of, 68 
cytological standards to measure 

chemical action on, 86 
discovery of, 188 
distributed colchicine, 205, 429-43 
diurnal variations, 221 

duration of, 216,217,218,221,236. 
246,259 

duration of colchicine, in animal 
cells, 48 

effect of colchicine on course of, 60 
endocrine gland, during poisoning 

by carbon tetrachloride, 248 
fibers of, 67 
fibroblast cultures showing, 30, 215 
glutamate and, 223 
graphic representation percen tagc 

of stages of, 30 
grasshopper neuroblastic cells in, 71-73 
ilia! epithelium of male rat, 

percentage of, 222 
index of, in pregnant guinea pig, 

230-32 
inhibiting action upon, 34 
interphase of, 232 
liver, during carbon tetrachloride 

poisoning, 248 
mechanism to account for colchicine. 

391-421 
metaphase of, changed by colchicine. 

35-50 
methods for culturing pollen to 

study, 385 
neuroblast metaphases of, 66 
nuclear, 24 
number of visible, 235 
optical anisotropic spindle fibers of, 

75-76 
l'ernice's study of, 17, 18 
pituitary, 222 
pluricentric, 203 
pollen tube, 37, 385 
progressive accumulation of arrested, 

215 
prophase, in tissue culture, 215,217 
prophase of, 31-35 
pseudo, 393 
repartition of, during bone repair, 

247 
return to bipolar, 38, 55, 91-96 
reversibility of a colchicine, 91-93 
seminal vesicle dose and, 234 
Siredon arrested, 48--49 
sleep, action, 221 
spindle mechanism of, and 

colchicine, 65-97 
spleen of Siredon arrested first seen, 

42 
stage of, treated in neuroblast, 70 
stages of, in root tips, 34 
stimulation of, 216,217, 242, 214 
study of, 374-75 
technique with animals in study of, 

374-80 . 
timing upset of, 85 
thyroid of guinea pig, 229 
topography of growth, 375 
Tradescantia stamina! hair cell, 73-71 



Triton arrested, 48 
Triturus arrested, 48 
\·eritable explosion of, 16 
Yiscosity changes at, 89 

\fitotic counts, 379 
\litotic index, 238, 378-79 
\litotic poisoning, 379, 391, 392 
\fitotic poisons, 257 

mitotic stage, 81 
\[i to tic processes, I 0 

bv colchicine, 378-79 
of kidney tubules, 193 
mitotic growth, 193 
mitotic stimulation, 193 

\1ixoploids, 384 
\Iixoploidy 

clones of diploid and tetraploid, 3-17 
diploid and tetraploid pollen 

mother cells, 348 
Lolium /Jerenne, 347 
persistence of, 3·17 

Molge, species of: rnarmorata, 226, 227; 
pal111ata Schneid, 210; jJa/111atax, 
210 

\lonads 
formation, 112 
replace tetrads, 112 
tetraploid, 112 

\lonaster expansion, 89 
\lono-alcohol, 161 
\fono·aldehvdc, 162 
\lonocotvleclons, 363 
\lonocytcs, I XX 
\fonon.itro-colchicine, 169 
\[onoploid, 276, 321, 333 
\fonosomic, 357 

analysis in Nicotiana, 358, 359 
9-\fonoxime, 163 
\fonstrous development, in frog, 381-82 
\Jontanae, 9 
\1osaic resistance 

in tobacco, 28'1 
obtained bv transfer, 284 

\fucor, 123 ' 
\fucosa, 181 
\fultiple star, 83 
\fultipolar, 86 
\1ultivalency in polyploid, 301' 
\Iuscle, smooth, 181 

anaerobic glycolysis, 182, 183 
oxidative activity, 182, 183 

\fuscle, striated, 180 
contractility of, 181 

:,Iushroom, 6 
\luskmelon, 325 
\fustard gas, 91 
\Iutagens, 124, 275 
\lutant 
\lutation, 275 

in Datura stra111oni11m, 351 
globe, 354 
a trisomic, 355 
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Mycobacterium tuberculosis, 122 
\1 yelin, 246 
Myelocytes, 188 
Myoblast cultures, 418 
Myxedema, 229 

N 

:\'aphthalene, 400 
='iaphthalene acetic acid (NAA), 86, !04, 

!09, 128 
colchicine and, 128 
threshold, l04 

'.':arcosis, 111, 180, 396 
c-tumor, 110 
colchicine and, 402, 403 
theory of , 399, 403 

>larcotics, 392 
Narcotin, 413 
National Formulary, 156 
National Institute of Genetics, Japan, 

332 
::\'atural polyploids, discovery of 

in Gossypiurn, spontaneously, 303 
in grapes, 324 
in Polygonaturn, 385 

'.':ecrotic factor in tobacco, 307 
polyploidy breeding, 307-9 
transfer from T, glutinosa, 307 

::\'coplasms 
in abdominal cavity, 377 
lymphoid, in man, 264 
lymphoid, in mouse, 262 
malignant, in horse, 257 
malignant, in man, 259 
in man, 376-77 

::\'eoplastic cells, 258-60, 378; see also 
Cancer, Cancer chemotherapy, Car­
cinogenesis 

experimental study of, 258 
growth in animals, 194, 255-69 

::\'cphrectomy, unilateral, 237,238,241 
::\'erve cells 

colchicine mitosis in regenerating, 246 
growth, 2IO 
regeneration, 246 

:'\iervous paralysis, 377 
'.':cssberry, 324 
;\'eural tissue in chicks, 209 
'.\'euroblasts of grasshopper 

hleb formation, 91 
Brownian movement, 89 
delay in mitosis, 46 
destruction of fi hers in, 77 
effectiveness of colchicine on, con-

centration, 72 
exploded metaphase in, 72 
exposure time, 73 
inhibition by colchicine, 34 
mitochondria observed in, 72 
mitotic stage treated, 70, 73 
phosphorus, 89 
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Neuroblasts of grasshopper (continued) 
photomicrographs of, 66 
ribo-nucleic acid, 89 
specific concentrations, 41, 70 
spindle inhibition, 68 
in study of prophase, 32-33 
successive changes in, 70 
technique developed with, 71-73 
viscosity changes, 89 
in vitro technique, 377 

Neuromuscular apparatus, 179 
Neuromuscular block, 180 
Neutrons, 269 
Nicotiana, 254,288, 346, 347, 357, 362 

back-cross segregates, 308 
species of: digluta, 307; glutinosa, 359; 

langsdorfjii, 356; sanderaea, 356; 
tabacum, 309; tabacum var. virii, 
307 

synthesis of N. digluta, 309 
synthetic tobacco species, 309 
trisomics and corolla size, 356 

Nicotinamide, 397 
Nipple, 226 
Nitella mucronata, 119 
Nitro-derivatives, 400 
Normal interphase, 380 
North Carolina State College, 331 
Northern hemisphere, Ml, 323 
Norway, 322 
Nostoc commune, 119 
Nuclear sap, 202 
Nucleic acid, 221 
Nucleoli, in neuroblasts, 70-71 
Nucleoprotein metabolism, 197 
Nullisomics, 357-58 
Number of fruits, triploid, increase, 367 
Number of mitoses, 378 
Nuptial colors in Rhodeus, 191 
Nuts, 279 

0 

Oats, 26, 279 
Octoploids, 95; see also Aneuploidy, 

Autoploidy, Polyploidy 
layers in shoot apex, 356 

Oedogonium, 119 
polyploidy in, 124 

Oenothera lamarckiana var. gigas, 318 
Official status of drug, 140 
Oil-bearing seeds, 326 

Brassica, 326 
flax, 326 
sesame, 326 

Olomouc, Czechoslovakia, 143, 149 
fruit development of Colchicum, 149 

Omphalomesenteric vessels, 209 
Opaque hyaline golbule, 80 
Organoleptic tests of drugs, 141 
Oriental medicine and drug plants, 6 

Orthoptera, 41 
Gyrillis assimilis, 90 
Melanoplus differentialis, 77, 90 

Oryzias latijJes, 204 
Oryza saliva var. indica X var. japonica 

autotetraploid and diploid hybrid fer­
tility, 321 

hybridization, 320 
Ovalbumine, 197 
Ovariectomy, 232 
Ovary 

corpus lutcum, 230 
follicular cells, 220 
of frog, 192 
germinal epithelium, 219 

Ovipositor, 191, 226 
Oxaloacetic acid, 166 
Oxycolchicinc, 169; see also Oxnli-

colchicine 
Oxydicolchicine, 180, 195 
Oxygen, 223, 224 
Oxytricha, 126 

p 

Pairing characteristics, 38:, 
Pairing of chromosomes, 113 

for classifying polyploids, 283 
intergenomal pairing, 293 
measure of homology, 281 
quadrivalents, 36-l 

Paleolagus, 12 
Pallavacinia spp., 118, 119 
Pancreas, exocrine, 193,210,230 

Langerhans, islets of, 177, 226. 22i, 
230, 236, 241 

late mitoses in, 193 
Pancreatic gland, I 77 
Papilloma 

Shope, in rabbits, 262, 263 
venereal, in man, 263 

Paracentrotus, egg, 203, 401 
Paramecium 

effect of temperature, 3H 
species of: caudaturn, 126; mu/timi­

cronucleatum, 126 
in vitro, 374 

Parathryoid, 226, 227, 229, 230, 231, 2-10 
Partial inactivation spindle, 69 
Pasture species, 321 
Patulin, 415 
Paul of Aeginata, 12 
Pelargonium, tumors in, 266 
Peltatin, 264, 413 
a-Peltatin, 413 
,s-Peltatin, 413 
Pelvis; see Kidney 
Penicillium notatum, 123 
Pentaploids, 354, 382 

source of aneuploids, 354 
Pepagomeus, 12 



Perancma, 126 
Periclinal chimera, 285 

in apple, 351 
in Datura, 350, 356 
diploid-Tetraploid, 351 
induced by colchicine, 348 
in Lilium, 351 
in Solanum, 351 

Periclinal division, 350 
Periosteum; see Bone 
Petiolar swelling, 106 
Petroseliurn, 42, 47 
Peyer's patches, 178 
Pharmacognosy of Colchicwn, 110-58 
Pharmacology of colchicine, 175-201, 

377, 380 
cellular, 396 
in forensic medicine, 176 

Pharmacopeia, I, 140 
British, 141 
Indian, 141 
London, 13 
of United States, 141 

Pharmacy, 2, 3, 140 
Phase contrast microscope, 67, 77 
Phenol, 401 
Phenvlhvdrazine, 184, 185 
Phen)·lu1·ethane, 105, 392 

synergistic action, 105 
Phleum, species of: nodosum, 323; 

pra tense, 322-23 
Phlorizin, 419 
Phlox, 326 

dnunmondii, 364 
Phosphorus, 89, 181 
Photosynthesis, 397 
Phragmoplasts, 73, 89 
Phytohormone, 101,107,275 

Avena, 106 
colchicine not phytohormone, 107 
elongation proportional to concen-

tration, 107 
Helianthus, 106 
Lepidiurn hypocotyl, 106 

Pigeon, crop-sac of, 379 
Pigs, 58-59, 381, 382 
Pilocarpin, 181 
Pisum, 106 

potency, 106 
swelling, I 07 

Pi.mm sativurn, action of colchicine and 
X-rays on, 267 

Pituitary, 177, 197; see also Hormones 
-adrenal stimulation, 193 
hormones, 226 
mitosis in, 232 
prolactin, 226 

Planimetric measurements, 378 
Plant anatomy, tunica-corpus concept, 

348 
Plant tumors, 265 
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Plasrnodium, species of: relictum, 126; 
vivax, 126 

Platelets, 176, 189 
Plerome, 348 
Pleurodeles, development of, 203 
Pliny the Elder, 2, 11 

Doctrine of Signatures, 11 
Ploidy, defined, 276 
Plumule, 284 
Pluricellular animals, 375 
Pluricentric mitoses, 203 
Plurinucleation, 203 
Podagra, 11, 12 
Podophyllin, 264, 413 
Podophyllotoxin, 264,413,415 

effects of, 416 
Podophyllurn sp., 261 
Poinsettia, 326 
Poison, 34, 175, 178 

preprophase poison, 35 
Polarization microscope, 67, 74, 75, 76, 

77 
Polarographic technique, 148 
Pollen 

cells, 74 
for counting chromosomes, 369 
grains, 33, 385 
mother cells, 369, 386 
sterility, 386 
tubes, 33, 37, 103 

Polycythemia vera, 224, 259 
Polygonatum, 385 

c-pairs, 116 
distributed c-mitosis, 347 
species of: commutatum, 37, 48; multi­

florum, 326; pubescens, 108 
susceptible to colchicine, 116 

Polyploid, classification of, 280-82 
intergrading series, 282-92 
limits not clearly defined, 292 

Polyploids 
in Amoeba nucleus, 375 
artificial, 26 
cell volumes, 381 
cells, 93, 95 
colchicine not effective in animal, 

380 
definition of, 276 
induction of, in vertebrates, 206 
natural, 26 
plant tumor cells, 266 
principles of breeding, 285, 382 
raw, 321 
restitution nucleus in plants, 93, 399 
series of, 278 
species in nature, 279 
spermatogenesis, 205 
stabilization of, 285 

Polyploids, animal, 380-83 
Amoeba, 58 
Arternia, 58 
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Polyploids, animal (continued) 
chicken, 58 
Drosophila, 58 
frogs, 58, 38 I 
pigs, 59, 381, 382 
rabbits, 59,381,382 
silkworms, 58 
Triton, 58 
Triturus, 58, 97 
Xenopus, 58 

Polyploids, plant 
agricultural species, 279 
Brassica, 309-10 
Cucurbita, 311-12 
forage species, 321-23 
forest species, 323-26 
fruits, 323-26, 333 
Galeopsis, 310 
Gossypium, 302-6 
Gramineae, 301-2 
Nicotiana, 307-9 
Ribes, 312 
Solanum, 310-11 
Trifolium, 312 
vegetables, 323-26 
watermelon, 327-31 

Polyploidy, criteria for judging, 362-72 
appearance, 363 
by fruit, 363 
microscopic differences, 369 
seed, 364 
weight of grain, 366 

Polyploidy breeding, principles of 
advantages vs. disadvantages, 285 
genome transfer, 285 
large populations, 283 
law of optimal numbers, 283 
mixoploids, 285 
raw pol yploids, 282 
testing methods, 286 
of transfer, 284, 293 

Polyploidy experimentation 
callus tissue, 274 
chemical induction, 274 
colchicine method, 274-75 
heat-shock, 274 
history of, 333-34 
scope of research, 286-88 

Polysaccharides, action on tumors, 2G I 
Polystoma, 119, 125 
"Precocious reversion," 73, 93 
Pregnancy,229,230,236 
Premeiotic stages, 112 
Pressor amines, of the adrenals, 397 
Pressure, of air, action on mitoses, 225 
Pretreatment, 386 
Primula kewensis, 278-79 
Progesterone, 226, 235 
Prolactine, 226, 228, 379 

injected with colchicine, 379 
Prolactine-thickened crop-sac, 379 
Proliferating cells, 385 

Prop,1gula, 118 
Prophase, 31-35, I 14, 380; see also 

Mitosis 
arrested, M 
influence of colchicine, 31-33 

Prophase reversal, 50 
N-Propylcolchicamide, 411 
Prostate, 22G, 227, 232 

ventral, 226 
Protein content, 368 
Protoanemomin, 413, 415 
Protonema, 118 
Protopin, 413 
Protozoa, 54, 125 

anatomical variation, 126 
gross chang·es, 129 
microinjection, 125 
role of toxicity and temperature, 125 

Psammechinus miliaris, 89, 91 
birefringence, 91 
independence of spindle and 111011-

aster, 89 
monaster expansion, 89 
viscosity changes, 89 

Pseudoanapbase, 45, 393 
Pseudometaphase ,393 
Pseudonuclei in Tubifex eggs, 54 
Pseudospindle, 79, 84, 85, 193, 394 

achromatic sphere, 81, 85 
Psilocybe semilanceolata, 123 
Psychriste, 12 
Purdue University, 331 
Purine metabolism, 397 
Pycnosis, 52, 178, 190,203, 376 
Pyrophosphatase, 261, 397 

Q 
P-Quinone, 418 

R 
Rabbit, 191, 381, 382; see also Polyploids, 

animal 
Racemized colchinol methyl ether, 163 
Radiomimetic action, 15, f71 
Radiomimetic drugs, 392, 415 
Radiosensitivity, 26G 
Radish 

gigas, 324 
Japanese, 324 
resistance to disease, 324 
summer variety, 32°1 

Rana, 210, species of: agilis, 203-4; fusrn. 
210; pij,iens, egg of, 191, 202; tem­
poraria, 245 

Range species, 321 
Raphanobrassica, 279-80, 309 

amphiploid, 309 
cabbage X radish, 309 
first made in 1826, 309 
Karpechenko demonstrated fertile, 309 

Raphanus sativus, 309 



Raspberry, 324 
Rat, 42. 378 
Recovery from colchicine, 379 

in A/limn, 29, 96 
in animals, 56-58, 96-9H 
in corneal tissues, 97 
in li,·er, 4'1 
in plants, 56, 91-96 
polvploidy resulting after, 91-9:> 
principle of reversibility, 91-9 l 
processes of, 81 
reduction in number of nuclei, 11 
in sarcoma, 27 
after single injection, 57 
stages of, in Triticum, 9'i 
stages of, in Triturus, ·1:l 
transfer to water, 9·1 

Rectum, 226 
Red blood cells. 18H 

diameter of, I 88, 189 
forming tissues, 37(i 
volumes, 381 

Red clover, tetraploids, 322 
Regeneration, 93, 236-·12; st'/' also 

Kidnev, Liver 
in amph.ibians, 376 
for c-mitosis study, 376 
in developing animals, 212-W 
and hypertrophy, 236-12 
inhibition of, 2 l'i 
of limbs, 212 
liver of rat. 41, 57, 2Hi 
of nerve, 2-16 
tail of XenojJlls, 2·12-15 
of thnnus, 2·11 

Regene'rative tissues, 385 
Renal artery, ligature of, 10, 238 
Reproductive isolation, 292 
Resins, J.10 
Resistance, in plants and animals, 398 

by Colchicwn to colchicine, 107. :198 
of golden hamsters, I 07, 398 
to phytohormonc tests, 107 

Respiration, 103 
cellular, 20·1 
in tumors. 261 

Respiratory paralysis, 377 
Retention of colchicine in cell, ,ltl:l 
Reticnlocytes, 184, 185 
Reversible effects of colchicine. 89: 

see also Reversibilitv 
Reversibility, 31 ' 

capacity to, 93-9·1 
characteristic important, 91-91 
demonstrated, 94 
necessary for induction of pohploidv, 

92-93 . 
regeneration of spindle, 94 

Reversion to diploidy, 28f, 
Rheumatism, I, 2, 3 
Rhizomes, 384 
Rhizotomi, 2, 3 
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Rhodeus amarus, 226, 227 
nuptial colors, 191 

Rhoeo discolor, 109 
Ribes 

currant and gooseberry combined, 312 
meiotic irregularities carried over, 116 
new species, R. nigrolaria, 312 
species of: grossularia, 312; nigrum, 

312 
Ribonucleic acid, 89, 397 
Ribose, 417 
Ribose nucleic acid, 121 
Ricine, 206; see also Abrine 

induces strophosomy, 206 
Ricinus, tumors in, 266 
Ring A, 161 

presence of benzenoid ring, 161 
Ring B, 161-67; see also Colchicine 

structure 
recognized as 7-membered, 166 
research on, 161-67 
revision of Windaus concept, 166 

Ring C, 167, 168, 409 
of colchiceine tropolonoid, 168 
comparison with tropolones, 168-69 
Dewar's suggestion, 168 
enolone properties derived from, 167 

Rodents, 376 
Root gatherers; see Rhizotomi 
Root hairs, 109 

c-tumor, 109 
not polyploicl, 109 

Root systems, treated with colchicine, 
384-85 

Root tip, 369, 386 
Allium, 19, 25, 27, 35, 41, 49, 55, 78, 79, 

83,84,85, 96 
c-pairs in, 49, 85 
c-tumors on, 25, 102-7 
colchicine penetrates, 36 
correlation region of, and c-mitoses, 55 
description of c-mitosis in, 28 
distribution of cells in, 55, 79, 95 
of onion seedlings, 34 
pairs of "skis" in, 51 
polyploidy in, 25, 79, 95 
tests with, 19, 34 
wheat, 90 
X-ray on, !05 

Root tumor, 25, !03 
Roots, encisecl, 132, 385 
Rudimentary cell plates, 89, 90 
Rurnex acetosa, 132 
Russia, 286, 287, 296 

s 
Saccharomyces cerevisiae, 123 
Saccharose, 416 
Saffron, I 
Salamandra, corneal cells of, 40 I 
Salivary glands, 269 
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Sanguinarine, 413 
Sarcoma, 26, 180 

benzopyrene-induced, 261 
Crocker,253,255, 256 
grafted, 26 
in rat, 260 
Rous, in fowl, 262 
treated, 26 
untreated, 26 

Sassafras albidum, 413 
Saturated ketone, 163 
Saxifrages, 11 
Scales of liliaceous plants, 384 
Schistosomus reflexus, 206 
Schwann cells, mitoses of, 246 
Schweigger-Seidel tubules; see Kidney 
Sea urchin eggs, 392 
Seed 

amphiploid weight and size of, 365, 
367 

of autotetraploid, 326 
colchicine from, 144-47, 151, 152, 153, 

154, 159 
colchicine compounds from, 144--49, 

153,154 
Colchicum described, 153 
collecting Colchicum, 150-51 
criteria for judging polyploid from, 

320, 363-67 
dehiscence of, 149 
effect of pollination on, 367 
four X, 328-29 
fruit without, 302, 307, 329 
grain weight, 365 
markings on, 330, 365 
mature, 149, 329 
in Medicago, 322 
number of, per fruit, 365 
ovules appearing as, 321-31 
production of, 3 X, 332 
propagation of triploid, 328 
reduced setting, 371 
seed production in rice, 321 
seed-producing parts, 5 
size of, 365 
size correlated with drug production, 

152 
spring production in Colchicum, 3, 7 
sugar beet, 332 
tetraploid, 328, 330, 363----05 
thickness of, 328, 365 
three X, 328-29, 332-33 
treatment with colchicine, 384 
variation in colchicine from, 150-52 
volume of tetraploid, 365 
watermelon tetraploid, 327-29, 365 
yield lower from tetraploicl, 284 

Seedless fruits, 327 
ovules appear as seeds, 327-31 
term meaningless, 327 

Seedling culture in watermelon, 329 

Seedling treatment; see Techniques of 
colchicine treatment 

Segmental allopolyploid, 277,281, 282 
Self incompatibility, 332 
Seminal vesicles, 217,219,226,227,232, 

231 
Septa, 89 

arrested cell plates, 89-90 
Serra/ ia marcescens, 26 I 
Serum 

homologous, 378 
human, 397 

Sesquihydrate crystals, 159 
complex crystals, 373 
concentrated colchicine solution 

deposits, 159 
Sex determination in plants, 351 

excess of females in hemp, 353 
influence of X chromosome, 352-51 
methods of determining, 353 
and polyploidy, 351-52 
role of autosomes, 353 

Sex hormones, 230; see also Androgens, 
Hormones, Progesterone 

Sexual cycle in animals, 376 
Shin-Yamato, variety of watermelon, 330 

diploid, 330 
fruits, 330 
seeds, 330 
tetraploid, 330 
triploid, 330 

Shoot growth index, 96 
effect of colchicine, 96 
leaf shoots, 96 

Shope papilloma, 262, 263 
Silene otites, 353 

female homogametic, 35,1 
male heterogametic, 353-5-1 

Silk worm, 191 
Siredon, 32, 41, 42, 96, 97 

duration of c-mitosis in, 48 
erythroblastic prophase meta phase, 90 
recovery stages in, 45, 56, 97 
spleen of, 29, 50 

Sitanion, 302 
artificial polyploicl of, 301-3 

Skin, growth of, 221, 226, 227, 376 
for biopsies, 376, 383 

Sleep, action on mitosis, 221 
Small intestine of mammal, 378 
Snapdragon, 326; see also Antirrhinum 

aftereffects of colchicine, 115 
pollen germination in, 116 

Sodium, 180 
Sodium cacoclylate, 17, 29,397,411 
Sodium diethyldithiocarbamate, 412 
Sodium methoxide in methanol, 167 
Solanum, 288, 311, 325 

crosses with S. tuberoswn, 325 
hybrids of, 311 
interspecific hybridization, 32-~ 



species of: antifJOviczii, 311, 325; anti­
j,oviczii X chacoense, 311, 325; 
chacoense, 311, 325; demissurn, 
311; ryl1inii, 311; tuberoswn, 311 

transfer of disease resistance, 32!i 
Somatic doubling, 294 
Somatic meiosis, 15-46 
Somatic reduction, 94 

equal or unequal separations, ·12 
pseudoanaphase, 1!i 
relation to meiosis, ·15, 91 
terminology, 45~16 

Somatotropic hormone, 230 
Sorbitol, 417 
D-Sorhitol, 416 
Sor<r/111111 

a~1totetraploid sudan grass, 323 
segregations, 323 
species of: haloj1ense, 323; vulgare var. 

sudanense, 323 
S/1artina townsendii, 279 
Species Plantarurn, 7 
Spelt wheat synthesized, 295-97 

invested type, 296 
Speltoid wheat, 3!i7 
Spermatids, 204-5 
Spennatocytes, 204 

heads of, 382 
Spermatogenesis, 204 
Spermatogonia, 204 
Spermatozoa, 206, 382 
Sf,haerechinus, egg, 202 
Spina bifida in chicks, 209 
SJiinacia, 42, 80 

recovery 95 
root tips', 95 

Spindle, 65-98, 392,402,421; see also 
Deformed spindle, Pseudospimlle 

acenaphthene, 82 
antagonists, 396,416,118 
in Arl,acia, 74-77 
arrested metaphase, 36, 81 
artefacts, 67 
asymmetrical, 94 
bipolar, 93, 94, 96 
birefringence pattern, 75-76 
cell plates, 89-90 
centromeric, 82 
centrosomic, 81, 84 
chemical action on, 403-4, 416 
chromosomal fibers of, 77 
cleavage processes, 53, 87-89 
colchicine and, 392-93 
continuous fibers of, 87-89 
contraction of, 420 
cytoplasm and, 65-98 
"cytoplasmatization" of, 74 
damage, 31 
deformed, 79 
destruction of, 69, 70, 7 I 
disappearance of, 76 
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disengaged from fiber, 36 
disturbances classified, 86 

apolar, 86 
bipolar, 86 
multipolar, 86 
unipolar, 86 

fibers, 65-67 
form of, 78-79 
fundamental problem of mechanism, 

395 
inactivation of, 28 
inhibiting actions decreased, 374 
inhibition of, 36, 68-69, 399 
lipoid solubility and, 402 
mechanisms of, 81-86 
merostathmokinesis, 86 
metaphase, of Chaetopterus, 75 
microdissection of, 33 
movement of, 42 
narcotics, 40 I 
neuroblastic cells, 66 
phragmoplasts, 89-90 
physical action, 399-401 
physiology of, 394 
pluripolar, 204 
poisons of, 391-92, 411-16 
pseudo, 79 
rate of disappearance, 76 
recovery of, 56 
retardation studies, 77 
reversibility characteristics of, 91-94 
"solubilitization" of, 81 
specificity of, 67, 393 
stathmokinesis, 86 
submicroscopic structures, 75 
successive changes of, 70 
synergists, 396, 416, 418 
toxicity, 374 
tropokinesis, 86 
Tu/Jifex, 53 
X-ray, 374 

Spiral coiling of chromosomes 
chromatin development, 32 
excessive coiling, 46 
major, 32 
minor, 32 
relational coiling, 46-49 

Spirogyra, 119, 125 
Spleen, I 76, 181, 248 
Sporogenous tissues, 119 
Sporophytic cells, 120 
Spring fruiting, 5 
Squamous cells, 376 
Stamina! hairs, Tradescantia, 385 

process of interphase, 51 
technique with, 33, 73-75 
in vitro study, 73 

Star formation; see also C-metaphase 
figures hy Pernice, 18, 39 
multiple, 83 
multiple, in Allium, 41 
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Star formation (continued) 
in neuroblastic cells, 66, 70, 72 
oriented c-metaphase, 36-40 
in Triton, 40, 81-83 
in Triturus, 40, 43, 81-83 
types, 38, 43, 81 

Star metaphases, 36, 38, 39, 40, 13, 66, 
67, 70, 71, 72, 73, 81, 82, 83 

multiple, 83, 84 
Starch, 220 

action on mitosis, 221 
diastatic activity and colchicine, I 31 
digestion of, 131 

Stathmokinesis, 67, 86 
arrested metaphases, 2,1 
defined, 24 
full inactivation, 86 
index of, 224 

Steatosis, 191 
Steel rye, 3 I 9, 366 

autotetraploids, 319 
in Sweden, 319, 364 

Sterile hybrids, 278, 363; see also 
Fertility 

made fertile, 278, 362, 384 
Steroid hormones, 418 
Stilbestrol, 227 
Stilbylamine, 413 
Stipa, 302 
Stomach epithelium, 409 
Stomata! development, 128-29 
Stress, 177, 190, 193, 248, 262 
Striated muscle, 180 
Stropharia merderia, 123 
Strophosomy, 207-8 
Strychnos arborea, 413 
Subcompactoid wheat, 357 
Submicroscopic structure, 74, 75, 127, 

128 
Substances from Colchicum, 14,1, 154 

B, 144 
C, 144,147,172 
colchicine, 144--4 7 
D, 144-46 
derivatives and mechanism of 

c-mitosis, 404--11 
E, 144-46 
F (Demecolcin), 143, 144-47, 154 
I, 144-46 

Substituted chromosomes, 300 
in Nicotiana, 358, 307-8 
nullisomics of wheat, 357 
rye for wheat, 300 

Sucrose agar media, 386 
Sucrose production, 332 

percentage, 332 
of tetraploids increased, 368 
in tri ploid beets, 332 
in watermelon, 368,417 

Sugar beets, 139, 331 
anatomical changes, 139 

improvement, 331 
triploid, 331-33 

Sugar cane, 279 
Sulfanilamide, '118 
Sulfhydryl groups, 403 
Sulfhydryl poisons, 111 
Sulfonamide, 104 
Sunlight, 154, 170 

effect on colchicine, Ed 
Super contraction, 85, 113 

autonomous, of c-mitosis, ,J(i 

c-pair contraction, 37, 43, 47 
chromosome evolution, 46~48 
maximum contraction, 4,1, 47 
pretreatment of, 48 
threshold for, 46 
thickness and shortness, 52 

Su pralcthal dose, 34 
in rats for maximum arrested 

metaphase, 34, H 
Surface changes in eggs, 202 
Surinjan, 3, 12 
Svalof, 274 

chromosome laboratory, 286 
experiments, 284 
Hilleshog strain of beets, 355 
Swedish botanists, 274-310 

Sweden, 274, 286, 287, 322, 355, 382 
Synapsis, 277 

chiasmala, 115 
of hvbriditv, 277 
mei/,sis, 112 
pairing of chromosomes, 112 

Syndrome, adaptation, 192 
Svnergism, 105,217,416 

role of colchicine, I 05 
Srnergists, 396, 418 
Svnsij1hon, 8 

T 

Tachysterin, 235 
Tageies patula. tumors in, 26G 
Tail, regeneration of, 242 
Taraxacum lwhsaghyz, 368 
Tautomeric enol system, HiO, 168 
Tautomerides, 168 
Techniques of colchicine treatment, 

373-90 
.1lliwn cepa test, 27, 28, 3,1, 11, 79, 385 
in animals, 373-83 
Arbacia,, 75 
birefringence tests, 89 
chemical methods of extraction, 153, 

154, 159 
chromosome studies, 38G 
corneal cells, 43 
effectiveness, 76, 131-32, 383, 404 
egg, at second maturation division, 381 
embryo sac, I 18 
embryonic groll'th, 202-IO 



for expanding buds, 381 
experimental growth, 214--19 
fibroblast cultures, 30 
grafted sarcoma of mouse, 26 
neoplastic growth, 255-70 
neuroblasts of grasshopper, 32, 33, 6fi. 

70 
in plants, 383-86 
polarization microscope, 75 
pollen, 116 
pollen mother cells, II 0-13 
pollen tube, 37, 108, 385 
polyploidy 

in animals, 58, 60, 380-83 
in plants, 2fi, 57-58, 384-85 

regenerating liver cells, -1-1 
seedling, 38-1 
Siredon, 45 
solutions used, 373-74 
staminal hair cell, 73, 385 
for study of mitosis, 3H-80 
temperature, 374 
tissue culture, 378-79, 385 
tissue of tumors, 385 
Triton, 40 
Triturus, 40, 43 
Tubifex eggs, 54 

Telophase, 50, 65, 94, 117, 222, 376-78 
agglutination at, 52 
arrest reduces, 28-30 
chromosomes of pollen tube, 108 
colchicine and, 50 
despiralizing stages at, 51 
mitotic counts, 378 
percentage decreases, 30 
recovery in plants and, 9-1 
restitution nucleus via c-telophase, 93 
root tip percentages of, 34 
in topography of mitotic growth, 37,j 

Temperature, internal, 179 
action on toxicity of colchicine, 191. 

203 
effect of low, 415 

Testis, interstitial cells, 22(i, 236 
Testosterone, 217,218,232 

propionate, 219, 233, 234 
Tetramethoxy-9-methylphenanthrene, 

164 
Tetramethoxy-10-methylphenanthrene, 

163 
Tetrarnethoxy-9-phenanthraldehyde, 162 
Tetramethoxyphenanthraquinone, 162, 

163 
Tetrarnethoxyphenanthrene-10-

carboxylic acid, 162 
4, 5-Tetramethylene-tropolone, 117 
Tetraploid, 276, 282, 283, 382; see also 

Autoploidy, Autotetraploid, Poh-
ploid . 

Allium, 25, 27, 28, 35, 79 
allo-, 292-312 

Subject Index 467 

appearance of, 363 
auto-, 318-19 
cell, 95 
chimeras, 356 
colchicine method to make, 274-75 
diploid hybrids as fertile, 362 
flower, stem apex, 349 
fruit and seed of, 363 
in Gossypium, 304 
in grapes, 324 
induced in plants, 383-85 
kernel weight in rye, 366 
leaf of, 363, 368 
mitoses of, 97 
natural, in cotton, 283 
natural tetraploid cell in Polygonatum, 

37 
performance of, 319-20 
in phlox, 364 
physiological features of, 367-68 
in plants, 56 
in polyploidy breeding, 285 
raw, 321 
in red clover, 368 
reiteration of the c-mitosis, 55-56 
sex stability in, 351-54 
single c-mitosis, 55 
in steel rye, 319 
in strawberry, 324 
successful genotypes, 283 
in sugar beet, 332-33 
superiority of, 320 
treatment at anaphase, 70-72 
in Triturus, 43 
use of, to make triploid, 285, 326, 

327,328 
in Vinca, 349 
in watermelon, 327-30 

Tetraploid wheat, 295 
durum, 295 
emmer, 295 
T. persicum, 29.'5-9fi 
T. timo/Jheevi, 298 

Thalassemia, 224 
Thermodynamic activity, 400, -107 
Thiouracil, 238, 248-49 
Thorn test, 197 
Thousand grain weight in rye, 365 
Threshold concentrations, 385 
Thrombin, 194 
Thrombopenia, essential, 189 
Thymic cortex, I 78 
Thymonucleic acids, 53 
Thymus, regeneration, 241 

cells of, destruction, 261 
Thyroid, 227, 230, 269 
Thyroidectomy, 249, 288 
Thyrotropic hormone, 226, 228, 229, 248 
Thyroxin, 238 

and kidney hypertrophy, 241 
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Tissue cultures, 105,196,214,215,216, 
219,223,257,374,379,380,385,412 

arrested meta phases in, 17, 373 
cancer cells, 258 
cellular multiplication, 219 
chick heart, 418 
colchicine derivatives, 41!-12 
fibroblast cultures, 30, 44, 215-16, ·118, 

420, 421 
hanging drop preparations of, 378 
of Helianthus, 105 
methods, 17 
methylene blue stain, 91 
mitotic stimulation in, 379 
rabbit heart, 418 
study of mitosis by, 17, 337, 375 
in vitro, malignant, I 7, 257 
in vitro, normal, 17, I 72, 257 
in vivo, malignant, I 7, 257 
in vivo, normal, 17 

Tobacco, 26, 279, 294; see also Nirotiana 
Toes, regressive evolution of, 209 
Tomato, 104, 325 

autotetraploid, 325 
Tool for study of growth, 378 
Toxicity of colchicine, 3, 94, 96, 121, 195 

cumulative, 196 
low, in plants, 383 
nonspecific toxic reactions, 379 
variations in, 194 

Tradescantia, 32, 69, 73-74, l! 1, 1!3, I 70-
71, 392, 399, 415; see also Stamina! 
hair cell 

c-meiosis, 115 
embryo sac, lI 7, 1!8 
flower, 109 
microspores, 115 
pistil, 109 
pollen mother cells, I I I 
polynucleate cells, 1!5 
stem, 106 
style, 109 

Transformations of chromosomes, 50-52 
Treatment with colchicine; see Tech-

niques of colchicine treatment 
Triatorna infestans, 205 
Tribromo acid, 169 
Trifoliurn, 321-22 

amphiploid of: T. repens X T. nigres­
cens, 312 

species of: hybridurn, 322; pratense, 
322; repens, 322 

Trimetaphase, 83 
Trimethoxy-3-methylnaphthalene-l :2-

dicarboxylic anhydride, 166 
Trimethylcolchicinic acid, 160, 404-5, 

408-9 
di-benzoylation of, 166 

Trimethylcolchicinic acid methyl 
ether, 408 

Trinidad, 288 

Triploid, 326-33, 381, 382 
allo-, 326 
apples, 333 
auto-, 326, 327 
fruit hy diploid pollinations, 327 
fruits, 333 
guava, 333 
natural species of, 326 
optimal number at, 327 
parthenocarpy, 329 
propagation of seed for, 328 
seed production for, 327 
seedless fruits of, 327 
source for aneuploids, 354 
sugar beets, 331-33 
from telraploid parents, 327 
in watermelon, 327-31 

Tripneustes esculentus, 88 
Trisomics, 35:i 
Trispecies hybrids, in Gossyj,i11111, 306 
Triticales, 300-301 

homology of chromosomes het\\·een 
rye and wheat, 300 

Lebedeff, 300 
meiotic irregularity, 300 
Meister, 300 
Miintzing, 300 
Rimpan, 300 
stabilitv of, 300 
Taylor: 1935, 300 
vegetative propagation, 300-301 

Triticinae, 362 
Triticum, 95,277,287,288,351; see also 

Triticales 
cell plates, 95 
a hexaploid species in, 358 
with hybridization, 296 
monosomics of, 358 
multi polar groups, 95 
nullisomics of, 357-59 
origin of, without hybridization, 297 
root tips, 403 
species of: aestivurn, 279, 397: diroc­

coides, 295; dicoccum, 297; 1110110-

coccum, 295, 298; polo11ic111n, 358; 
spelta, 295; timoj1heevi, 298 

test of spindle poison, 403 
Triticum amphiploids, intergeneric 

T. aestivum X Agrof,yron gla11c11111, 
298 

T. aeslivwn X Agropyron inter­
rnedium, 298 

T. aestivum X Secale cereale, 300 
T. dicoccoides X Aegiloj1s squarrosa, 

295 
T. dicoccum X Aegilops squarrosa, 

297 
T. persicum X Aegilops squarrosa, 

296 
Triton 

arrested metaphases percentage, 40 



ball melaphases, 42 
explanation for types of arrest, 82 
exploded metaphases of, 41 
inhibition of spindle by physical 

agents, 399 
oriented metaphase, 39, 83 
origin of star metaphasc, 39, 82, 83 
pol yploid cells of, 58 
recoyery and treatment, 40 
unoriented meta phases, 83 
vulgaris, 38-40 

Triturus 
ball metaphase, 42 
bimetaphases, 97 
centrosomic body in, 90 
cornea, 97 
development, 88, 203 
differential counts of mitotic types, 40 
distributed c-mitoses, 97 
explanation of arrested types, 82, 83 
exploded metaphase, •11-42 
multiple stars, 83 
newly fertilized eggs, 58 
origin of star, 39 
recovery figures, 39, 43, 97 

species of l1elveticus, 88; viridcscens, 
81, 82, 83, 90 

unoriented metaphases, 83-84 
Tropokinesis, 67, 86, 400 
Tropolone, 15,171,415,417 
Trypaflavine, 193 
Tubifex, egg, 53, 54, 89, 91,202 

alteration in chromosome structure, 
52-53 

cytoplasmic viscosity, 91 
destruction of chromosomes, 42, 53 
developing eggs, 54 
multiple stars, 39 
pseuclonuclei, 54 
surface changes, 89 

Tubuli contorti; see Kidney, convoluted 
tubules 

Tumor cells, enlargement of, 266 
Tumors, 255; see also C-tumors, ,',;co-

plasms, Neoplastic cells 
of colchicine, 268 
cure of mice, 261 
in man, 267 
necrosis of, 260 
in plants, 265-66 
tumor respiration, 397 

Tunica in plants, 3•18 
T"·in seedling method, 334 

cotton, 33'1· 
in flax, 33-1 
Gossypiurn, 331 
peppers, 334 

u 
Ultra Yiolet light, 91, 170 

isomcrization of colchicine, 170 
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Ulva, 119 
zoospores, 125 
zygotes, 125 

Unipolar, 86 
United States of America, 287, 288, 322 

fruit improvement, 323 
State and Federal experiment 

stations, 288 
Univalents, 113 
UniYersity of California, 287 
University of Manchester, 324 
University of Oklahoma, 349 
Unsaturated ketone, 163 
Urechis, 399 
Ureter, 237 

ligature of, 239 
Urethane, 265 
Uric acid, in gout, 197 
Urine, 194-96 
U.S. P. colchicine, 141 
U. S. Pharmacopeia, 373 
Uterus, 181 

muscle cells of, 226 
of rabbit, 217, 218 

V 
Vaccines, 140 
Vagina, 226, 227 

action of estrogens on, 214 
Vallisneria, 352 
Vascularization, 128 

of plant tumors, 258 
sclariform vessels, 128 

Vaseline-lanoline paste, 377 
Vedic texts, 2 
Venom of bee, 104 
Veratrine, 14,413 
Vernae, 9 
Verticilliurn dahliae, 123 
Vicia faba, 393 
Victoria blue, 420 
Vinca 

chromosomes, 349 
diploid, 349 
larger flowers, 349 
pollen mother cells, 349 
species of: minor, 348; rosea, 326, 348 
tetraploid, 349 

Viridis mutant, 55 
Virus tumor tissue, 132, 385 

Black's original R. strain 
Viscosity, rhythm of, 74, 420 

and c-tumors, 110 
cytoplasm, 110 
high, 80, 89 
protein dissociation, 110 

Vitamin, 275, 368 
B1 , 109 
C, 324 

Vomiting, symptom of colchicine 
poisoning, 178, I 79 
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Warm-blooded animals, I, 374, 379 
Warts, 263 
Wasa II, 366 
Water, 383 
\Vatercress, 324 

growth rates reduced, 370 
increase of vitamin C, 324 
slower growth, 324 
succulence, 324, 370 

Watermelon, 327-31 
cavity in seeds of, 329 
chromosomal types, 327-31 
commercial growing, 331 
female sterility, 327, 329 
genetic marks to distinguish, 329 
increase in number of fruits, 329 
parthenocarpy in, 329 
propagation of seed for, 328 
seed for, 328-29 
seed production, 331 
seedless fruits, 327, 329 
special cultivation of, 329 
tetraploid seed parent, 327-31 
triploid seed, 327 
triploids, 327-31 
weight, 329 
yield, 329 

Waxes, 140 
Weed killer, 275 
\Vheat, 26; see also Triticum 
Wheat seedlings, 104 

White blood cells, I 76, 184 
Windaus' formula of colchicine, 171 
\Voodland strawberry, cultivated strains, 

323 
Wound healing, 216 
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Xanthine-dehydrase, 397 
Zanthopterin, 24 I 
.\:-chromosome, 352-51 

in plants, 351-5+ 
ratios, 353-54 

Xenojms 
amputated tail, 376 
laevis, 97, 210, 242, 2-15 
larvae, 376 
regeneration of tail, 376 

X-rav, 54, 55, 105, 258, 266, 275 
cq:stallographic analysis, 169 
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)'-chromosome, 3!\2-5+ 
i 11 plan ts, 352-51 
ratios, 353-51 

Yeast, 120, 121 
brewing test, 122 
methylene blue, 123 
polyploids, 121 
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