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Appendix
Appendix A.
Characteristics of the selected fir stands, damaged by the four-eyed fir bark beetle
on all SPs, each fir tree was evaluated according to a six-point scale categorizing tree
status, which describes the impact of Polygraphus proximus on Abies sibirica (Krivets
et al. 2015b). Explanations: F — Siberian fir, S - Siberian pine, Sp - Siberian spruce, P
- Scots pine, B - Silver birch, A - Aspen; mg - medium grass, Ig - low grass, hg - high
grass. Evaluation of the impact on stand structure SP 61, 62; evaluation of the impact
on ontogenetic structure: SP 50-63; evaluation of the single tree stability against
the beetle SP 5, 30, 32-43, 45-48; evaluation of the natural regeneration SP 1-6, 30,
32-34,45,50-63

SNE corr?;r;iciion, Auvr\:E DBH,cm | Height, m | Age, years DEE??’ Z:jlsf Ftoy rs;t
units
Larinsky landscape reserve
1 8F1515p 6.0 |286£09|241+09| 94+46 1.1 Il hg
2 3S6F1Sp 38 186+£08 | 17607 | 57+5.1 0.9 Il mg
3 55p4F1S 47 |305£13]227+£07| 9549 1.2 Il mg
4 7F2515p 54 |302£11(265+06| 97£55 1.0 Il hg
Tomskoe lesnichestvo (Forest unit)
5 10F 3.1 279+£08 | 247+£07 | 58£3.2 1.0 | mg
6 5F35p2S 40 [ 279£15]1201+£12| 70£53 1.2 Il mg
30 10F 2.0 266+1.1]198+1.1 64 +35 12 | mg
31 8ATF1B 4.8 13706 | 138+£12 | 65£39 0.7 | mg
Kornilovskoe lesnichestvo (Forest unit)
32 6F35p1S 3.0 213£11 1191206 | 110+ 144 0.5 Il Ig
33 4Sp3F3B 29 1220£08 [ 21.2+09| 85+47 0.7 Il mg
34 9F1Sp 18 |1292+£06|245+04 | 73+£27 0.9 | mg
Asinovskoe lesnichestvo (Forest unit)
35| 6F25p1S1B 22 | 287£1.1 (122015 | 127 £24.1 0.5 Il hg
36 | 4F2Sp2S1BT1A | 20 [ 312+£13|222+1.1 | 66+45 0.5 | hg
37 | 4F2Sp2B2A 20 |310£14[189+13| 82+£52 0.5 Il hg
Pervomajskoe lesnichestvo (Forest unit)
38 | 7B1FISpIA 4.1 290£141249+13| 82+68 0.6 I mg
39 | 4F4Sp1S1B 18 | 261£1.1]1237+12| 86 +53 0.6 Il mg
40 | 3F2Sp1S4A 1.7 1 207£05(1202+10| 84£56 0.7 I mg
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41| 5F1Sp3A1B 2.8 18709 | 205+£1.1 | 82£41 0.6 Il mg
Teguldetskoe lesnichestvo (Forest unit)
42 | 5F3A1Sp1B 38 |264+£03(233+06| 106+£59 0.7 Il Ig
43 6F3B1S 58 |213£09[201x£12| 71£18 0.6 1l Ig
45 10F 57 197£09|185+£09 | 64+£26 0.6 hg
46 | 5F1Sp1S3B 16 |201+07|177+£08|124+129 0.6 Y Ig
47 4F1Sp5B 4.6 198+0.7 |1 203£16|108£11.3 0.5 Il Ig
48 6F25p2B 40 [21.7£09|201+£11 | 87£53 0.7 Il Ig
Krivosheinskoe lesnichestvo (Forest unit)
50 | 2F2P1S1Sp3A1B | 4.6 169+£08 | 160£14| 90120 0.8 Il Ig
51 8F25p 32 | 216+£10(192+£14| 89+£5.1 0.7 Il mg
52 8F1BTA 24 | 224+£111210+14 | 87£63 0.6 Il Ig
Chainskoe lesnichestvo (Forest unit)
53| 4F3Sp1S2A 52 | 218+£07|218£13| 99+46 0.7 Il Ig
Poskoyevsky zoological reserve
54| 6F1S1Sp2B 1.6 159407 | 169+1.1 | 80=%15 0.6 Il Ig
Shegarskoe lesnichestvo (Forest unit)
55| 6F1S1Sp2B 30 | 223£11[179£18| 70+£29 0.6 Il Ig
Bakcharskoe lesnichestvo (Forest unit)
56 9F1B 5.1 209£08 | 20112 | 72+£40 1.0 Il mg
57 | 6F2Sp1B1A 47 | 224+08|209+£14 | 80x3.7 0.9 Il Ig
58 7F1Sp2B 38 190+£07]198+04 | 94+138 0.8 Il mg
59 8F1Sp1B 47 208+09|223+£13| 102£38 0.8 Il Ig
Tomsk zoological reserve
60 9F1Sp 14 | 211+£071195+13 | 92+19 0.9 Il Ig
Timiryazevskoe lesnichestvo (Forest unit)
61 6F153B 22 172 +0.7 16.0 70+ 39 0.6 Il Ig
Kaltaiskii zoological reserve
62 5F25Sp3B 24 1190£06|204+£05| 90+£32 0.8 Il mg
63 2F2Sp6B 44 | 150£05|166+£06 | 78%27 0.7 Il mg
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Appendix B.

Characteristics of living and dead fir trees, damaged by the four-eyed fir bark beetle

Characteristics of living trees

Characteristics of dead trees

o s | o | 0
of heart Age,year | DBH,cm thii:ﬂess, of heart Age, year | DBH,cm thif:rr;ess,
rot, % rot, %
1 6.0 0 844196 | 266+39 | 92+10 20 718+36 | 195+21 | 74+17
2 38 30 533+118 | 256+3.1 | 56£04 60 714+206 | 292+32 | 70£09
3 4.7 10 686+76 | 286+30 | 7809 40 730£10.0 | 306+28 | 72£07
4 54 20 674495 | 249427 | 66+06 80 1060£35 | 340£22 | 84+06
5 3.1 15 830477 | 373+£19 | 85106 45 663+4.7 | 274+14 | 60+03
30 20 20 551+571 | 358+34 [ 106+13 10 422+25 | 212+26 | 5007
32 30 20 692+£38 | 280+40 | 74£12 20 876+119|204+43 | 74+14
331 29 0 824436 | 268+35 | 76108 0 760+£49 | 216+12 | 60+06
34 1.8 30 633+32 | 304+20 | 89+£09 0 602+29 | 228+22 | 59£06
35 22 60 943+61 | 31030 | 7611 0 732+108 | 226+33 | 5808
36 | 20 40 632472 | 367+45 | 84+£09 0 480+£33 [ 18770 | 48+ 1.1
37 20 0 682194 | 419£36 | 118+14 0 742+52 | 328£56 | 78+14
38 4.1 20 398+£18 | 182+£33 | 66£1.1 40 630+85 | 242+41 | 54£06
39| 18 20 624490 | 264+48 | 74+£09 0 812+£33 | 18016 | 46+06
40 1.7 0 722£81 | 25716 | 70+03 20 81.8+80 | 161 +18 | 58x06
41 28 0 798+16 | 230+£39 | 68+07 20 634+66 | 174+21 | 46£02
42 38 0 90+£57 | 273+21 | 78£04 40 884+105|250+£23 | 66£10
43 58 0 518+16 | 135£23 | 5004 20 558+£52 | 224£29 | 46+07
46 1.6 0 132+£223 | 24411 | 94+£10 0 978+94 | 180£26 | 62+07
47 | 46 0 109£16.1 | 309+38 | 96+09 40 790£59 | 206+23 | 58106
48 40 0 844+96 | 266+39 | 92£10 20 718£36 | 195221 | 7417
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Appendix C.

Characteristics of the regeneration in fir forests damaged by the four-eyed fir bark
beetle. Explanations: Composition: F - Siberian fir Abies sibirica Ledeb., S - Siberian
pine Pinus sibirica Du Tour, Sp - Siberian spruce Picea obovata Ledeb., A - Aspen
Populus tremula L., B - Silver birch Betula pubescens Roth., P - Scots pine Pinus
sylvestris L. Size categories: | - small (< 0.59 m), Il - medium (0.60-1.59 m),
lll-large(>1.6m)’

Crown Crown Axial Growth

No. Cqmpo— Size Age, | Height, DBH, length, | width, height in Iatgral
SP sition, % category | year cm cm growth, | direction,
cm cm
cm cm
I 10£3] 4611 [08£01 | 30+ 37+9 | 23409 | 50+06
1 89F85p3S 1 17£31109+10 [ 1.8+02 | 83+10 | 87/£22 | 107£27 [ 100+ 1.1

2 33£7 307279 | 46+10 | 212+£50 | 198£42 | 357 +£58 | 13.0+£06

\ 1M+2 | 33£3 | 0507 | 22«1 23+5 17£03 | 4707

2 94F6Sp 4 171 98+14 | 19+£03 | 78+15 | 7813 | 3.7£09 | 63£03

5 27£41309+64 | 3.7+£09 | 216+£35 | 127£22 | 160+29 | 100£ 1.1

| 9+2 | 312 0701 | 20+1 19+3 | 37206 | 60£10

3 99F1S 30 181 | 8/%£3 [1.7+£02| 733 69+4 | 140+25|108+13

32 20£1 | 190£5 [30£03 [ 173+£10| 1205 | 220£39 [ 12011

| 13+1 ] 43£6 |08+£01| 31«5 30£5 | 58£14 | 72£06

4 99F15 34 2122 | 73+£6 | 12£01 | 43£5 51£3 | 57+14 | 68+13

45 44+51302£78 | 48+£08|189£49 | 127+£10 | 33.0£45 | 163+£03

I 20£1| 33+4 [06£01 | 20+3 31£6 | 25+05 | 43+05

5 84F165p 51 2601 | 98+8 |16£01| 63£7 717 | 73+£16 | 75+10

52 29£1 | 21715 [ 36+£03 [ 149+15| 150+9 | 187£52 [ 109£20

6 100F 55 - 60+7 |07£01| 25£5 45+5 | 15+05 | 37+02

57 28+3 | 378+£44 | 51+06 23135 |180£12 | 11.7+£23 | 88+07

I 151 ] 36£3 |06+£01| 162 30£3 | 13£03 | 32+03

30 87F13Sp 60 260£1 | 876 |13+01| 36+4 64+7 | 34£09 | 48£05

3721 1200+£29 | 32+03 [ 114+£18 | 167216 | 5214 | 71£17

| 101 ] 39+£3 |06+01| 26+4 24+5 | 20£0.1 | 28£04

32 | 89F9Sp2S Il 21£2 | 8711 | 15+£03 | 61£12 | 58+10 | 47£09 | 60+£06

M1 3B5+£1 | 215£5 [ 25+01 [ 113+£10 [ 125210 | 120£10 | 90£1.0
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| 1M1 | 42+£3 [ 0707 21«3 25£3 | 1505 | 3309

33 91F9Sp I 25+4 | 83+£25 [ 15404 | 57£23 | 73£29 | 20£10 | 4709

Il 38+2 | 201£35(129£03 [ 131£30| 135£5 | 40+1.1 | 5010

I 14+2 | 59+£2 [10£071| 43«3 60+3 | 4707 | 5707

34 100F Il 23£2 | 116£15[19+£03 | 7145 83+7 | 55£22 | 63£13

M1l 2945 (210+£18 | 28+02 [ 179+£17 | 12811 | 73432 | 77+23

45 100F | 3£1 13+3 [ 0401 - - - -

| 14+2 | 36£5 [06+£01| 20«3 33£5 | 22+03 -

50 | 89F5S5A15p
[ 27+3| 94+13 [14202| 64+9 | 78+8 | 42£09 -

| 1M1 | 34+£5 [06+01| 28+4 29+4 | 38%£07 -

51| 96F2525p

52 | 87F9A4Sp

54 81F19Sp Il 29£3 110217 [ 1.8+02 | 62+8 | 94+12 | 34+05 -

Il 3122 | 185+17 | 24+04 | 88£27 | 100£10 | 37£12 -

55 92F7S1A I 8+2 | 264 |04£01 | 18%1 23+3 | 40£05 -

Il 22+2 | 76+x8 [12+01| 396 50+6 | 31+08 -

57 98F2A
Il 454 1 1797 | 2401 | 1085 | 126£8 | 5717 -

I 13+1 ] 35£1 |05£01| 23«1 2601 | 42£02 -

58 | 94F4S1Sp1A
I 27+3| 83410 [13£02| 61£10 | 62£8 | 70£17 -

| 8+3 | 22+£5 |04x01| 15£5 28£3 | 3510 -

60 | 94F4S15p1P
Il 22£2 | 60+3 [10+£04| 35+2 42+8 | 26+07 -

' Main parameters adopted in the work and characterizing viable regeneration (Uspensky
1987) are the ratio of the current linear growth in axial shoot and side shoot of the first order,
the so-called ecological crown coefficient (more than 0.5 for small saplings, 0.7 for medium
and 1 for large), the length of the crown along the trunk (more than 61%), the ratio of the
length of the crown to the width (more than 0.9). The values of the ecological coefficient of
the crown adopted in this work are different from those generally accepted in Russian forest
science, due to the characteristics of the ontogeny of Siberian fir (Makhatkov 1991). In the
early and late immature states, which are applicable to the small and medium category of the
height of fir saplings, respectively, the growth of the lateral branches above the axial shoot is
typically considered.



