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INTRODUCTION

The European pine shoot moth, Rhyacionia buoliana (Schiffermueller)

(Lepidoptera: Olethreutidae), has long been recognized as a serious pest

of 5-needle hard pines in Europe. It is gradually becoming distributed

internationally throughout the temperate zones where host trees are present

in moderate-climate areas. As research continues on the insect a compre­

hensive listing of North American literature on ~. buoliana would be useful

to workers in North America and elsewhere. Publications are more numerous

from eastern North America where the shoot moth was first detected in

1914; successive literature has followed the insects' appearance in

southwestern Canada (1925) and in northwestern United States (1959). Although

extensive bibliographies have appeared in a few publications l mostly theses,

no overall reference coverage has been published.

There are 990 references indexed; literature indicated as not for

general publication has been excluded. The citations cover the period

1914-1972, inclusive, and are confined to North American publications that

specifically mention ~. buoliana. The generic name Rhyacionia came into

general use in 1926, replacing the original Evetria. Bracketed publication

dates indicate the assumed date of publication. Asterisks denote those

publications not seen firsthanrl by the author. The abbreviations used

are arbitrarYl and do not follow anyone catalog. The U.S. Forest Service

is listed under U.S. Dep. Agr. Pagination is given for the complete

article l and in brackets for the specific reference to R. buoliana.
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SUBJECT COOE

~ Subject
~

GENERAL

A Historical

Al Canada 150

A2 United States 150

A3 Europe 150

B Taxonomy 150

C Geographical Distribution

Cl Eastern Canada 150

C2 Western Canada 150

C3 Eastern United states 150

C4 Western United States 151

C5 Europe 151

c6 Elsewhere 151

0 Damage

01 Appearance 151

02 Host Mortality 151

03 Economics 151

E Bibliography 151

F Catalogue or Index Listing 152

G Miscellaneous Reference 152
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Code Subject Page

BIOLOGY

H Life History

HI General 152

H2 Adult 152

H3 Egg 152

HI. Larva

H4a early instars 152

H4b overwintering instars 152

H4c late instars 152

H5 Pupa 152

I Morphology

Il Adult 153

12 Egg 153

13 Larva 153

14 Pupa 153

J Genetics 153
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~ Subject ~

ECOLOGY

K Habitat 153

L !!2.:?i

11 Species 153

12 Age 153

13 Condition 153

14 Site 153

M Weather

M1 Temperature 153

M2 Light 154

M3 Wind 154

M4 Humidity 154

M5 Precipitation 154

N Population

N1 Dynamics 154

N2 Surveys 154

N2a adults 154

N2b ~ 154

N2c larvae 154

N2d ~ 154

N3 Rearing 154

N3a adults, mating 154

N3b ~ 154

N3c larvae 155

N3d pupae 155

0 Dispersal 155

p Associated Insects (other than parasites, 155
predators)



Code Subject Page

CON'mOL AND PREVENTION

Q Biological

Ql Parasitoids

Qla control projects 155

Qlb recovery records 155

Qlc biology 155

Q2 Predators 155

QJ Diseases 155

Q4 Biochemical 155

R Chemical

R1 Spray Insecticides 156

R2 Systemics 156

Il3 Fumigants 156

R4 Repellents 156

5 Cultural

51 Habitat Manipulation 156

52 Mechanical or Physical 156

53 Quarantine 157

54 Tree Development 157
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ABmEVlATIONS USED

abs. abstract Comm. commission, communication

Acad. 8cademy,academic Cortillonw. commonwealth

Agr. agriculture compo compiler

Am. American Coof. con:ference

Ann. annals Congo congress

Annu. Bnnual Conn. Cormecticut

fppend. appendix Conserv • conservation

Appl. applied Consult. consultation

Arbor. Arborist' 5 Contrib. contribution

Assoc. association Cantr. control

B.C. British Columbia Coop. cooperative

Ed. board Cty. county

Biblio. bibliography Dep. department

Bi-mon. bi-monthly Dev. developnent

Biol. biology(ical) Dis. disease

Br. branch Dist. district

Bull. bulletin Div. division

Bur. bureau E. east

Calif. California Ecel. ecology(ical)

Can. Canada Eean. economic

Cent. central od. editicn, editor

Chern. chemical Eng!. England

ehren. chronicle Ent. entomology(ical)

Cire. circular Environ. environment

Co. company Exp. experiment(al)

Coll. college Ext. extension



Fen. fe<ier 81

Mag. magazine

F.A.O.

Farm.

Foon anc Agriculture
01 ganiz.:'tion

fzrmer(s)

7

Ltr.

Manag.

letter

management

Fish. fisheries
Men. Manitoba

Me. Maine
For. forcst(ry)

Maas. Massachusetts

G~. Georgia
Mem. memoir

Gdn. garren

Gaz. gazette(er)

Gard..

G~net.

garrlens,gardener

gen<.otic( s)

Mich.

Mimeo.

Minn.

Misc.

Michigan

mimeograph

Minnesota

miscellaneous
Grow.

Hondb.

Hart.

growers

horticulture

Mkt. market

Mon. monthly

illus. illustrater
Mono. monograph

1mprovp • improvement(s)

1nf. information

Mtg. meeting

Mus. museum

Nat. natural

Internat. international

Insp.

lnst.

Invert.

inspection

institute

invertebrate

Nat!.

N.

N.Am.

national

north(ern)

North American

Invest.

J.

investigation(s)

journal

N.C. North Carolina

NE. northeast

Neb. Nebraska
Kan. Kansas

Lab. laboratory
Newsl.

Nfld.

newsletter

Newfoundlanrl
Leafl.

Libr.

leaflet

librflry
N.H. New Hampshire

N.J. Net", Jersey



8

No. number Res. research

n.s. new series Rev. review

Nurserym. nurseryman rev. revision(revised)

NW. northwest R.I. Rhode Island

N. Y. New York S. south

Onto Ontario Sch. school

Ore. Oregon Sci. science(s)

p(p. ) page(s) Sect. section

Pa. Pennsylvania Ser. series

Pac. Pacific Servo service(s)

Pam. pamphlet Soc. society

Path. pathology Spec. special

Pk. park SRA service and regulatory
announcement

pl( s). plate(s)
Stn. station

Pro press
Suppl. supplement

Proe. proceedings
Surv. survey

Prod. product(ion)
tab. table

Prog. program(ress}
Tech. technical

Proj. project
Univ. university

Prot. protection
unpub. unpublished

pt. part
U.S. United States

Pub. publication(publishers)
Va. Virginia

QuaT. quarantine
Vol. volume

Quart. quarterly
Vt. Vermont

Que. Quebec
Wash. Washington

Reg. region
West. western

Rep. report
Wis. Wisconsin

re-pub. r~published
Zool. zoology
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105, 303, 424, 493, 784, 953.

B Taxonomy:
105, 303, 369, 381, 389, 424, 559, 667, 784, 953.

Cl Distribution, eastern Canada:
49, 88, 89, 90, 91, 92, 93, 94, 95, 113, 114, 116, 117, 119,
120, 121, 122, 124, 127, 133, 134, 137, 138, 143, 145, 148,
152, 157, 165, 167, 183, 185, 212, 215, 254, 261, 262, 263,
264, 265, 267, 269, 271, 273, 274, 275, 276, 277, 283, 311,
323, 324, 331, 332, 334, 336, 366, 367, 432, 433, 437, 494,
495, 496, 499, 502, 503, 505, 506, 507, 508, 509, 514, 517,
518, 519, 528, 530. 535, 536, 539, 559, 563, 588, 591, 592,
653, 655. 661, 669, 673. 675. 676, 677, 678. 689, 691, 709.
710, 711, 712, 713, 714, 715, 717, 718, 719, 720, 721, 722,
723. 725, 727. 728, 729, 730, 739, 740, 744, 745, 746, 747,
748, 749, 750, 756, 778, 779, 780, 781, 782, 78], 784, 807,
808, 809, 810, 823, 825, 826, 827, 828, 831, 833, 834, 913,
920, 921, 922, 923, 924, 925, 926, 927, 928, 929, 935, 953,
98L

C2 Distribution, western Canada:
1, 3, 62, 88, 100, 153, 156, 170, 171, 172, 198, 2]2, 305,
317, 339, 372, 376, 393, 396, 397, 400, 401. 485, 502, 552,
563, 572, 573, 574, 576. 577, 578, 590, 591, 613, 665, 666,
667, 669, 686, 687. 732. 733, 734, 735, 736, 737, 738, 784,
833, 920, 932, 953. 959, 960, 977.

C3 Distribution, eastern United States:
2, 23, 32, 36, 40, 4L, 45, 46, 47, 51, 68, 69, 70, 72, 74,
75, 78, 80, 83, 85, 87, 97, 104, 105, 194, 200, 201, 240,
.241, 242, 243, 245, 246, 2l~7, 248, 259, 279, 280, 283, /84,
291, 294, 297, 299, 302, 341, 358, 359, 369, 385, 390, 398,
408, 458, 466, 472, L73, 486, 489, 49?, 498, 499. 522, 523,
544, 552, 559, 571, 580, 582, 583, 600, 602, 610, 611, 6k7,
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648, 660, 661, 662, 679, 696, 698, 704, 758, 759, 760,
761, 762, 763, 767, 775, 7a4, a12, a14, a19, 82O, a36,
840, 842 , 844, 845, 846, 847, 848, 849, 851, 853, 855,
856, 859, 860, 863, 864, 867, 868, 87O, 873, a74, 879,
884, 8a5, 886, 887, 890, a91, a92, 893, 894, 896, 897,
899, 901, 903, 917, 918, 919, 939, 940, 941, 942, 944,
951, 953, 975, 988.

C4 Distribution, western United States:
53, 54, 62, 101, 171, 172, 174, 181, 222, 223, 224, 303,
306, 1+00, 401, 402, 404, 416, 417, 1118, 419, 644, 645,
646, 660, 667, 769, 771, 784, 850, 854, 858, 862, 871,
873,874,8'18,879,881,882,884,885,887,890,891,
892, 893, a94, 896, 897, 898, S99, 900, 901, 902, 903,
905, 906, 907, 914, 932, 953, 957, 958, 963, 980, 990.

C5 Distribution, Europe:
283, 286, 303, 559, 784, 953.

c6 Distribution, elsewhere:
559, 784, 953.

D1 Damage, appearance:
6, 10, 29, 38, 39, 59, 6o, 62, 63, 64, 68, 69, 72, 75, 77,
85, 86, 87, 105, 136, 171, 172, 191, 196, 211, 216, 217,
218, 226, 233, 239, 253, 259, 278, 281, 282, 283, 286,
289, 292, 293, 298, 300, JOl, 302, 303, 325, 327, 358,
361, 362, 363, 364, 369, 377, 384, 385, 386, 399, 415,
424, 438, 457, 474, 480, 482, 487, 497, 541, 544, 545,
550, 552, 559, 562, 563, 564, 570, 582, 585, 60a, 610,
612, 614, 615, 640, 641, 650, 651, 653, 659, 660, 661,
674, 679, 690, 695, 697, 704, 705, 708, 758, 773, 774,
784, 786, 802, 803, 812, 813, 819, 820, 835, 857, 875,
931, 943, 953, 964, 965, 976.

D2 Damage, host mortality:
21, 72, 194, 210, 212, 296, 354, 380, 385, 386, 481, 544,
559, 708, 750, 766, 784, 880, 953, 976.

D3 Damage, ee anomie 5:

16, 31, 44, 45, 79, 96, 98, 105, 181, 206, 2:1, 226, 237,
248, 260, 287, 288, 303, 306, 308, 377, 384, 385, 400,
401, 403, 418, 419, 421, 436, 438, 456, 457, 458, 468,
492, 500, 558, 559, 572, 602, 603, 608, 637, 638, 660,
689, 690, 692, 699, 710, 739, 757, 758, 784, 803, 812,
813, 814, 853, 856, 857, 858, 859, 877, 880, 885, 919,
932, 944, 953, 963.

E Bibliography:
11, 58, 192, 202, 204, 205, 206, 207, 208, 283, 349, 381,
385, 387, 389, 394, 395, 400, 414, 445, 458, 493, 544,
552, 559, 569, 642, 653, 655, 657, 659, 660, 667, 681,



Subject code

- 152 -

Bibliography no.

784, 805, 839, 953, 985.

F Catalogue or index listing:
55, 56, 235, 448, 449, 453, 491, 595, 596, 597, 598,
670, 671, 672, 895.

G Miscellaneous reference:
4, 19, 20, 22, 34, 35, 41, 71, 73, 76, 82, 84, 1)1, 1)2,
141, 150, 166, 168, 169, 184, 186, 229, 236, 250, 251,
266, 268, 270, 272, 290, 295, 310, 312, 314, 315, 330,
335, 344, 383, 435, 447, 469, 504, 510, 511, 515, 524,
532, 533, 534, 538, 575, 579, 587, 589, 629, 682, 683,
724, 726, 741, 742, 743, 752, 753, 754, 755, 772, 785,
790, 791, 793, 816, 822, 824, 830, 843, 867, 869, 872,
910, 911, 912, 915, 916, 934, 937, 945, 946, 947, 948,
952, 978, 982.

HI Life history, general:
10, 11, 24, 29, 40, 51, 59, 60, 62, 63, 64, 77, 85, 86,
87, 104, 105, 1)6, 171, 172, 187, 211, 216, 217, 218,
220, 221, 233, 234, 244, 259, 281, 282, 283, 285, 289,
292, 293, 296, 298, 301, 303, 325, 327, 342, 357, 358,
361, 362, 363, 366, 369, 371, 385, 391, 399, 404, 414,
415, 424, 457, 458, 478, 479, 486, 487, 490, 493, 497,
499, 544, 545, 549, 550, 551, 562, 563, 564, 569, 601,
602, 603, 605, 606, 608, 610, 612, 614, 615, 634, 639,
640, 641, 649, 650, 651, 653, 657, 659, 660, 661, 667,
669, 679, 691, 692, 693, 697, 708, 731, 773, 774, 784,
802, 812, 813, 819, 820, 857, 875, 932, 933, 943, 953,
955, 956, 965, 976, 986.

H2 Life history, adult:
175, 204, 207, 302, 348, 350, 352, 412, 422, 552, 655,
953.

H3

H4a

H4b

Life history, egg:
206, 213, 303, 373, 380, 450, 552 , 655, 784, 953.

Life history I early-instar larva:
213, 303, 373, 375, 381, 477, 544, 552, 634, 784, 801,
812, 880, 953.

Life history, overwintering larva:
303, 347, 349, 373, 381, 477, 544, 552, 784, 801, 812,
880, 953, 987.

H4c Life history, late-instar larva:
303, 371, 381, 384, 544, 552, 560, 737, 784, 801, 953,
987.

H5 Life history, pupa:
303, 350, 380, 784, 953.
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Il Morphology, adult:
59, 60, 62, 171, 172, 203, 204, 278, 293, 301, 303, 362,
389, 411, 413, 414, 415, 497, 545, 550, 612, 695, 707,
708, 784, 819, 820, 953.

12 Morphology I egg:
204, 303, 362, 784, 953.

13 Morphology I larva:
77, 303, 470, 499, 501, 643, 657, 784, 812, 813, 819, 953.

14 Morphology, pupa:
303, 784, 953.

J Genetics:
953.

K Habitat:
299, 302, 373, 375, 380, 385, 451, 544, 953.

L1 Host I species:
6, 10, 13, 15, 17, 24, 29, 39, 40, 51, 62, 77, 79, 1J6,
137, 151, 171, 172, 198, 199, 201, 224, 234, 244, 248, 259,
282, 283, 286, 292, 293, 296, 301, 303, 309, 333, 357, 362,
369, 372, 375, 376, 380, 388, 394, 395, 400, 424, 432, 438,
441, 471, 476, 480, 485, 489, 490, 497, 499, 500, 541, 5~O,
552, 559, 564, 568, 571, 572, 582, 583, 586, 602, 603, 608,
610, 612, 613, 616, 617, 618, 619, 620, 621, 622, 623, 624,
625, 626, 644, 660, 667, 668, 669, 684, 687, 698, 708, 731,
735, 737, 773, 774, 784, 812, 813, 814, 819, 820, 857, 866,
892, 903, 931, 932, 953, 965, 983, 988.

12 Host, age:
111, 136, 287, 288, 377, 385, 386, 481, 544, 550, 559, 560,
584, 612, 635, 764, 784, 819, 820, 953, 965.

L3 Host I condition:
7, S, 17, 42, 50, 174, 176, 287, 288, 292, 303, 375, 380,
381, 385, 386, 388, 394, 395, 408, 476, 477, 541, 544,
556, 559, 562, 564, 572, 608, 667, 691, 699, 708, 776,
812, 813, 819, 876, 889, 953.

Host I site:
29, 260, 283, 287, 288, 303, 350, 375, 385, 386, 471, 480,
544, 563, 571, 691, 699, 766, 784, 880, 953.

MI Weather I temperature:
17, 29, 33, 37, 38, 39, 43, 48, 50, 51, 81, 172, 204, 206,
215, 251, 252, 259, 287, 288, 289, 292, 303, 324, 338, 341,
342, 343, 346, 347, 348, 349, 350, 352, 353, 366, 368, 372,
373, 383, 385, 400, 460, 509, 529, 53?, 544, 546, 5~O, 557,
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559, 560, 563, 569, 572, 599, 612, 613, 632, 633, 654, 657,
659, 660, 667, 684, 685, 690, 691, 701, 703, 706, 708, 766,
784, 812, 828, 849, 85O, 854, 857, 858, 870, 884, 889, 890,
909, 951, 953, 954, 965, 976.

Weather, light:
202, 204 I 205, 2c:J7, 348, 350, 366, 385, 659, 764, 953.

Weather, wind:
204, 352, 422 , 706, 953.

Weather, humidity:
204, 206, 385, 953.

M5 Weather, precipitation:
48, 215, 347, 348, 349, 381, 385, 51.4, 550, 55?, 605, 606,
657, 706, 812, 909, 953.

NI Population, dynamics:
15, 211, 299, 302, 340, 353, 374, 477, 544, 555, 556, 559,
673, 746, 766, 784, 953.

N2 Population surveys, general:
9, 193, 403, 430, 548, 559, 652, 803, 914, 924, 953, 963.

N2a Population surveys, adults:
202, 206, 348, 351, 352, 635, 685, 686, 706, 794.

N2b Population surveys, eggs:
16, 206, 280, 380, 336, 438, 657, 716.

N2c Population surveys, larvae:
2, 51, 108, 155, 233, 237, 255, 279, 280, 306, 373, 374, 380,
381, 382, 393, 400, 402, 416, 417, 418, 419, 420, 421, 437,
439, 440, 441, 4L4, 445, 446, 455, 456, 457, 483, 4841 489,
499, 502, 555, 568, 572, 581, 582, 583, 584, 613, 614, 615,
627, 628, 630, 637, 638, 654, 687, 730, 731, 732, 737, 769,
771, 875, 880, 882, 907, 908, 909, 953, 979, 980.

N2d Population surveys, pupae:
380, 555.

N3 Rearing, general:
15, 207.

N3a Rearingj adults, mating:
204, 205, 303, 423, 458, 655.

N3b Rearing, eggs:
206.
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N3c Rearing, larvae:
175, 180, 188, 189, 349, 350, 370, 379, 458, 655, 684,
688, 800, 801, 805, 930.

N3d Rearing, pupae:
423, 930.

o Dispersal:
79, 297, 303, 324, 352, 365, 366, 422, 458, 484, L92,
659, 953.

P Associated insects (other than parasites, predators):
139, 142, 174, 391, 393, 400, 451, 456, 469, 526, 527,
569, 570, 630, 637, 641, 697, 737, 777, 802, 826, 829,
832.

Qla Biological control, parasitoids I control projects:
10, 15, 17, 25, 26, 27, 29, 50, 125, 126, 128, 129, 130,
135, 158, 172, 192, 227, 228, 230, 231, 239, 283, 313, 31b,
317, 318, 319, 320, 321, 338, 366, 369, 377, 400, 424, 428,
431, 434, 463, 476, 477, 512, 520, 525, 542, 552, 553, 592,
593, 631, 659, 660, 667, 694, 702, 758, 762, 764, 78", 787,
789, 821, 852, 857, 866, 876, 8BO, 889, 935, 938, 9_9, 966,
967, 968, 969, 970, 971, 972, 973, 974.

Qlb Biological control, parasitoids, recovery records:
11, 15, 16, 17, 25, 29, 48, 50, 52, 62, 102, 103, 125, 192,
197, 211, 231, 283, 297, 298, 299, 302, 303, 323, 338, 353,
368, 369, 370, 373, 380, 397, 424, 431, 432, 437, 448, 449,
451, 463, 493, 513, 516, 531, 540, 544, 553, 554, 556, 559,
598, 603, 634, 657, 659, 660, 661, 673, 694, 698, 700, 709,
712, 758, 759, 764, 784, 792, 796, 811, 812, 813, 814, 815,
817, 818, 821, 865, 930, 931, 953, 965, 984, 985, 987.

Qlc Biological control, parasitoids, biology:
11, 12, 13, 14, 15, 16, 18, 28, 50, 52, 61, 125, 140, 219,
227, 228, 230, 337, 368, 369, 385, 424, 42~, L26, L27, 428,
429, 431, 450, 462, 463, 46/., 465, 467, _9.3, 5:<;1, 76~., ?8L,
795, 797, 798, 799, 800, 801, 815, 821, 953, ge~, 985.

Q2 Biological control, predators:
50, 57, 58, 303, 353, 368, 385, 430, 431, 451, 461, 54L,
552, 556, 559, 655, 658, 784, 794, 812, 953.

Q3 Biological control, diseases:
16, 61, 123, 367, 373, 521, 559, 656, 659, 792.

Q4 Biological control, biochemical:
UB, 175, 190, 2Cf7, 208, 209, 309, 403, l.ll, _:: .. , .I.o'i8, 1.. 0 2,
707, 805, 812, 963.
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Hl Chemical control, spray insecticides:
5, 7, 8, 23, 31, 32, 44, 45, 46, 51, 59, 60, 62, 63, 64,
65, 70, 77, 80, 86, 106, 107 I 10$, 109 I 11O, Ill, 112,
136, 137, 171, 172, 181, 187, 194, 195, 196, 210, 211,
214, 216, 217, 218, 220, 221, 224, 225, 226, 233, 234,
239, 241, 243, 246, 247, 248, 253, 258, 259, 279, 28O,
281, 282, 283, 285, 286, 289, 291, 292, 293, 296, 298,
299, 300, 301, 303, 304, 322, 323, 324, 325, 326, 327,
328, 329, 341, 342, 343, 346, 355, 356, 357, 358, 359,
360, 361, 362, 363, 364, 367, 371, 378, 399, 406, 408,
409, 415, 424, 436, 446, 458, 474, 476, 479, 481, 485,
486, 487, 488, 490, 497, 499, 540, 541, 543, 545, 548,
549, 550, 552, 558, 559, 562, 563, 564, 565, 566, 567,
569, 580, 582, 583, 584, 585, 601, 602, 603, 604, 605,
606, 607, 608, 609, 610, 612, 613, 616, 617, 618, 619,
620, 621, 622, 623, 624, 625, 626, 631, 636, 641, 647,
649, 650, 651, 659, 660, 661, 663, 664, 667, 668, 679,
680, 681, 690, 691, 692, 697, 705, 708, 737, 761, 764,
765, 768, 773, 774, 775, 777, 784, 804, 812, 813, 819,
820, 835, 846, 849, 851, 854, 855, 857, 861, 862, 863,
865, 866, 873, 876, 877, 879, 884, 887, 889, 890, 894,
896, 899, 903, 908, 933, 938, 943, 944, 950, 951, 953,
955, 956, 961., 965, 983, 986, 989, 990.

R2 Chemical control, systemics:
238, 256, 382, 1.52, 668, 781., 865.

R3 Chemical control, fumigants:
9, 51, 54, 63, 65, 66, 67, 101, 153, 160, 173, 177, 178,
179, 182, 224, 257, 258, 306, 307, 371, 40O, 401, 420,
1,21, 436, 443, 446, 458, 547, 548, 552, 559, 562, 563,
561., 641, 641., 660, 661, 667, 668, 705, 737, 806, 878,
881, 88J, 885, 888, 890, 896, 897, 901, 904, 932.

Chemical control, repellents:
16, 631..

Sl Cultural control, manipulation:
10, 30, 51, 163, 171;, 303, 325, 372, 385, 1'.01, 421'., 479, 498,
552, 568, 631., 764, 776, 781., 953.

S2 Cultural control, mechanical or physical:
6, 7, 8, 21, 24, 44, 45, 46, 47, 51, 53, 54, 62, 77, 79, 81,
86, 97, 105, 136, 172, 187 1 191 1 193, 209, 210, 216 1 217,
218, 224, 237 1 246 1 247, 249, 253, 256, 258, 282, 283, 285,
286, 289, 292, 296, 298, 303, 308, 327, 356, 357, 358, 360,
361, 362, 361., 371, 377, 385, 397, 400, 401, 404, 406, 424,
436, 438, 456, 475, 484, 485, 486, 1.87, 490, 497, 499, 540,
543, 545, 51.8, 549, 550, 552, 557, 558, 559, 56], 563, 572,
582, 583, 593, 608, 609, 612, 613, 616, 617, 631, 634, 635,
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636, 637, 638, 639, 648, 649, 652, 663, 674, 690, 691,
692, 693, 705, 706, 708, 7~, 7U, 737, 769, 770, 771,
773, 774, 784, 803, 819, 820, 835, 857, 894, 9~, 933,
936, 942, 944, 953, 955, 956, 958, 965, 900.

53 Cultural control, quarantine:
6, 9, 29, 53, 54, 62, 63, 64, 65, 67, 79, 99, 144, 146,
li17, 149, 151, ISh, 159, 161, 162, 164, 224, 234, 306,
307, 308, 316, 345, 372, 392, 400, 401, 402, 403, 407,
416, 418, 419, 420, 421, 436, 446, 457, 458, 459, 460,
485, 492, 552, 572, 591, 592, 593, 613, 631, 641, 644,
667, 685, 686, 687, 758, 762, 771, 788, 837, 838, 839,
840, 879, 881, 884, 885, 888, 890, 891, 894, 896, 901,
931, 936, 944, 958, 961, 962, 990.

54 Cultural control, tree development:
181, 387, 388, 395, 476, 687, 691, 862, 866.
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104.

6, 85, 105, 191, 837, 939, 940.

68, 242, 383, 404, 696, 838, 941.

164, 695.

243, 392, 942.

943.

2.

278, 389, 639.

69, 244.

70, 405.

71, L24, 390, 406, 410, 433, 502, 591, 674, 734, 791, 952.

72, 86, 245, 503, 592, 64O, 793, 931.

73, 232, 466, 593, 790.

74, 200, 594, 709.

23, 75, 201, 250, 486, 647, 648, 768, 839, 934.

280, 281, 282, 283, 357, 358, 489, 935.

4, 76, 211, 212, 213, 246, 284, 329, 359, 487, 582, 611,
689, 710, 758, 822, 823, 936.

5, 24, 25, 77, 78, 121, 196, 214, 247, 285, 296,
297, 303, 304, 360, 497, 525, 583, 635, 711, 7L2, 759,
824, 825, 937.

32, 79, 80, 87, 122, 215, 216, 227, 248, 326, 361, 362,
499, 631, 652, 713, 760, 773, 826, 827, 828, 938.

30, 81, 286, 287, 288, 298, 310, 328, 391, 398, 714,
761, 787, 829, 830, 953.
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82, 240, 289, 299. 311, 662, 664, 715, 716, 717, 762,
788, 792, 840, 954.

26, 83, 312, 363, 409, 480, 632, 634, 718, 763, 774,
789, 831.

35, 99, 119, 125, 217, 231, 290, 300, 302, 313, 397,
633, 642, 719, 764, 832, 833, 920, 944, 988.

27, 52, 84, 88, 100, 120, 126, 291, 292, 314, 340, 341,
396, 491, 498, 720, 945.

89, 90, 241, 293, 315, 540, 541, 765, 778, 921, 946.

91, 92, 251, 294, 316, 399, 488, 649, 721, 775, 779,
780, 807, 947.

93, 127, 128, 295, 317, 471, 595, 781, 803, 834, 948.

41, 94, 103, 129, 220, 318, 339, 377, 722, 766, 782,
809, 836, 909.

19, 20, 130, 252, 319, 479, 636, 665, 681, 723, 767,
783, 810.

59, 320, 666, 724, 964, 981.

131, 132, 133, 210, 218, 249, 254, 279, 596, 725, 922,
925, 956, 982, 989.

134, 219, 337, 338, 435, 505, 544, 670, 811, 923, 924,
926.

221, 506, 507, 550, 726, 841, 927, 933.

481, 508, 509, 727, 842, 928, 949.

36, 228, 321, 330, 364, 510, 597, 690, 698, 843, 929,
955.

21, 22, 33, 325, 327, 331, 423, 496, 511, 543, 598,
602, 603, 643, 675, 691, 819, 820, 844, 845, 983.

38, 40, 135, 301, 342, 407, 437, 494, 604, 671, 673,
846, 847.

60, 113, 332, 495, 512, 551, 663, 676, 777, 848, 975.

37, 46, 114, 163, 195, 197, 322, 333, 513, 514, 515,
605, 606, 607, 677, 751, 849, 850, 910, 917, 950.
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10, 47, 115, 136, 235, 323, 334, 388, 395, 516, 517,
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