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DER EINFLUSS VON FORSTSCHADLINGEN
AUF DIE SORTIMENTS-STRUKTUR

GYORGY LENGYEL-HUBERT PAGONY

1. EINLEITUNG

Der potentielle Wert der Koniferenbestinde des Landes wird von den verschiedenen
biotischen und abiotischen Schiddlingen bzw. Schiden sowie von der eventuellen Unfach-
missigkeit der Bewirtschaftung grundsitzlich beeinflusst. Die Grosse dieses Einflusses
kannten wir bisher nicht. Wir wiinschten daher mit Hilfe der Analyse von Versuchsflichen
konkrete Datenin bezug auf die folgenden Fragen zu erhalten:

1. In welchem Anteil kommen die einzelnen Kategorien der Schiden vor?

2. In welchem Verhiiltnis steht die Zahl der gesunden Stimme zur gesamten Stammzahl ?

3. Wie gross ist der Anteil des von Krankheiten betroffenen Holzvolumens ?

4. In welchem Masse und in welcher Verteilung vermindern die Schidden und Schidlinge

den Wert der lebenden Holzmasse ?

Wir analysierten ferner auf Grund friiherer Untersuchungsergebnisse die Moglichkeiten
einer allgemeinen Verbesserung des Gesundheitszustandes der Bestéinde und das Mass in
dem die vorausgesetzte Verbesserung des Gesundheitszustandes den Stammholzaus-
beuteprozentsatz beeinflusst.

Die Erhebungen im Geldnde wurden von der Gemeinschaft der Forstschutzforscher und
-techniker des Instituts fiir Forstwissenschaften (ERTI) durchgefiihrt.

2. UNTERSUCHUNGSMETHODE

Die Zahl der erhobenen, 0,2 ha grossen und nach Wuchsgebiets- und Altersgruppen verteil-
ten Versuchsfldchen betrug in den Bestinden der Gemeinen Kiefer 80, der Schwarzkiefer 48
und der Fichte ebenfalls 48. Die Erhebung erfolgte in einer vierfachen Wiederholung. Auf
allen Parzellen wurden in der ersten Altersgruppe je 100, in der zweiten je 200, in der dritten
und vierten sémtliche Biume bemessen. Die Erhebung der Biume erfolgte durch die Bestim-
mung des Wertanteils der aus ihnen im Hiebsalter voraussichtlich anfallenden Sortimente
(Sortimentsgruppen). Als 100 prozentig wurden jene Bdume bewertet, aus denen es, unab-
hingig vom gegenwiirtigen Alter, im Hiebsalter voraussichtlich méglich sein wird, Geriistholz
oder Ségeholz I. oder I1. Klasse herzustellen. Den darauf bezogenen prozentualen Wertanteil
der einzelnen Sortimentsgruppen beriicksichtigten wir bei der Erhebung in der folgenden
Weise:

Sortimentsgruppe:
Geriistholz 3—6m 14 100%
Sdgeholz Klasse I. und 1I.
II. Sortimentsgruppe:
Ségeholz Klasse III. 3—6 m
Abschnitt 0,5— 182 60%
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111. Sortimentsgruppe:

Schleifholz 1—2m 10—35

(fiir Papier) Zopf—@ 40%
1V. Sortimentsgruppe:

Faserholz (fiir Faser- u. Spanplatten) I m 3—25 @ 30%
V. Sortimentsgruppe:

Fiir industrielle Beartung ungeeignetes Brennholz I m 5@ 20%.

Die Bewertung des Einzelbaumes erfolgte nach der durch das hochstwertige Sortiment
bestimmten Sortimentsgruppe.

Die Erhebung der Versuchsflichen erfolgte auf einheitlichen Formularen. Im Erhebungs-
protokoll wurden die Einzelbdume grundsiitzlich danach verteilt, ob ihre Erhaltung unter
der Beriicksichtigung ihres Zustandes bzw. des im Bestande eingenommenen Platzes voraus-
sichtlich bis zur Endnutzung moglich ist oder ob sie in kurzer Zeit eingeschlagen werden
miissen. Die nach dem langfristig moglichen Hiebsalter bewerteten Bidume sind mit dem
verbleibenden Bestand nahezu identisch. Dagegen sind die Bdume, deren Bewertung nur
nach dem gegenwiirtigen Zustand moglich ist und auf deren Hohen- und Dickenwachstum
man im Leben des Bestandes nicht rechnen kann, annidhernd mit dem ausscheidenden
Bestand identisch.

Je nach Versuchsfliche errechneten wir aus der Grundfliche und den hergestellten Ho-
henkurven die Gesamtholzmasse je Hektar und gesondert die Holzmasse der schidigungs-
freien Stamme. Der Schwerpunkt unserer Untersuchungen lag auf der Analyse der Kiefern-
bestiinde der Altersgruppe III. und IV. In der Tabelle 1. sind die Daten der Stammzahl und
Holzmasse je Hektar dieser Versuchsflichen zusammengefasst, mit eingerechnet den Anteil
nach Stammzahl und Holzmasse der gesunden und kranken Bdume. Wir hielten es nicht fiir
zweckmassig, diese eingehende Untersuchung auch bei den Schwarzkiefern- und Fichten-
bestinden durchzufiithren, da diese infolge der kleineren Zahl der Versuchsflichen zu einer
geniigend sicheren Bewertung nicht ausreichen.

Das Verfahren der Sortimentsplanung nach Abmessungsgruppen (nach Dérféldi und
Szdsz) ermoglicht auf Grund des mittleren Durchmessers die Einschédtzung des Sige-
holzausbeuteprozentsatzes. Die bearbeiteten Daten beziehen sich auf zufillig ausgewihlte
Besténde. Darum lassen sich die Daten unserer gegenwiirtigen, ebenfalls zufillig ausgewihlten
Versuchsflichen auf demselben Niveau vergleichen. Die Daten der Sortimentsplanung nach
Abmessungsgruppen entsprechen daher im Mittel dem durchschnittlichen Gesundheits-
zustand der jetzt erhobenen Versuchsflichen.

Wir durchfithrten Modellberechnungen, um zu erfahren, wie sich der Sédgeholzaus-
beuteprozentsatz in den einzelnen Abmessungsgruppen gedndert haben wiirde, wenn es sich
nicht um Bestinde mittlerem Gesundheitszustandes, sondern um Bestinde ganz gesunder
Bidume gehandelt hitte. Der Rechengang war der folgende:

In der Abmessungsgruppe IV. (17—24 cm) erhohten wir das Sdgeholzprozent
mit 20% des Bearbeitungsholzes

mit 100% des Grubenholzes

mit 40% des Schleifholzes

mit 20% des Faserholzes

mit 20% des sonstigen Nutzholzes

mit 20% des Brennholzes,
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Tabelle 1. Stammzahl- und Holzmassendaten der Versuchsflichen der gemeinen Kiefer

Altersgruppe 111.

Nr. Mit, | Stammzahl Syba | o-Anteil Holzmasse fm/ha v-Anteil | %-Anteil
i du3 avon || ge- bt ::‘;::z
fliiche (cm) 4o gesund | Sygmme | Samte sunde iy Holzmasse masse

1 2 3 4 5 6 7 8 9 10
9 21 710 30 4 205 6 199 3 97

14 12 2135 - — 192 — 192 — 100

19 19 680 365 54 198 110 88 56 44

28 20 1110 95 9 363 29 334 8 92

31 22 1100 110 11 469 41 428 8 92

32 25 490 85 17 257 40 217 16 84

40 13 1425 805 57 124 73 51 59 41

41 18 1405 1195 85 316 276 40 87 13

43 13 1495 125 8 134 16 118 12 88

48 11 1000 130 43 65 12 53 18 22

55 17 955 390 41 174 67 107 38 62

57 15 1505 505 34 250 111 239 44 56

58 14 1180 310 26 145 39 106 27 73

61 15 1385 390 28 209 72 137 34 66

62 19 630 200 32 165 55 110 33 67

73 16 1260 660 52 223 131 92 59 41

74 15 1320 645 49 183 111 72 61 39

75 16 | 1410 10| 36 | 25¢ | 100 | 145 43 57

76 19 625 275 44 159 71 88 45 55

29 10 5 805 895 15 424 96 328 23 77

59 10 1790 490 27 104 33 71 32 68

Altersgruppe IV.
1 39 20| 270| 96 303 | 299 4 98 2
2 24 850 585 69 392 305 87 78 22
3 25 620 315 51 306 165 141 54 46
4 18 895 345 39 187 85 102 45 55

13 22 815 25 3 282 12 270 4 96

15 22 720 15 2 176 7 169 4 96

20 24 700 380 54 310 191 119 62 38

30 33 430 45 10 472 52 420 11 89

39 | 34 275 100 36 290 113 177 39 61

44 29 315 50 16 214 49 165 23 77

56 15 1340 490 37 191 76 115 40 60

60 14 1 605 455 28 198 64 134 32 68

63 14 1625 345 21 186 52 134 27 73

77 24 640 160 25 287 95 192 33 67

79 24 635 255 40 277 112 165 40 60

80 26 810 300 37 468 182 286 39 61

Durch- 42660 | 12645 9 361 3494 5867
schnitt 29,6 37,3 62,7




Tabelle 2. Errechnung des Sigeholzausbeuteprozents nach Abmessungsgruppen
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Verteilung (Landesmittel) Idcalisierte Verteilung s
1 v. | V. | vi. [somme| 1v. | V. | VI | Summe [derShe=
ds | 2 Sageholzprozent Sageholzprozent w/-)
3 387 | ess | w7 | — o T L. T [ ..
Br. Derbholzmasse %—Sageholzausbeute %| Br. Derbholzmasse %—Sigeholzausbeutey; | ™itte)

1 2 3 T e 7 ] 1

10 2 20,0 —_ — — 20,0 —_ — - —
3 iy —_ —_ 1,7 10,9 — - 10,9 3,2

11 2 29,6 0,1 — —_ 29,6 0,1 — — —
3 11,5 0,1 — 11,6 16,1 0,1 - 16,2 4,6

12 2 37,4 0,4 —_ — 37,4 0,4 2 ST s
3 14,5 0,3 —_ 14,8 20,3 0,4 — 20,7 59

13 2 45,5 0,8 —_ — 45,5 0,8 — - —
3 17,6 0,5 — 18,1 24,8 0,8 — 25,6 6,5

14 2 50,5 1,5 —_ —_ 50,5 1,5 —_ — -
3 19,5 1,0 — 20,5 27,5 1,4 —_ 28,9 7,4

15 2 55,5 2,8 - —_ 55,5 2,8 —_ - -
3 21,5 1,9 — 234 30,2 2,7 — 329 9,5

16 2 59,5 4,8 0,1 — 59,5 4.8 0,1 — -
3 23,0 3,2 0,1 26,3 324 4,6 0,1 37,1 10,8

17 2 62,7 7,3 0,2 _ 62,7 7,3 0,2 — —
3 24,3 4,9 0,2 294 34,1 7,0 0,2 41,3 11,9

18 2 65,2 10,0 0,3 —_ 65,2 10,0 0,3 — —
3 25,2 6,7 0,2 32,1 35,5 9,6 0,3 45,4 12,3

19 2 66,3 13,3 0,4 —_ 66,3 13,3 0,4 — —
3 25,7 8,8 0,3 34,8 36,1 12,7 0,4 49,2 14,4

20 2 67,5 16,5 0,4 —_ 67,5 16,5 0,4 —_ —
3 26,1 11,0 0,3 37,4 36,7 15,8 0,4 52,9 15,5

1 38,7 66,5 78,7 — 54,4 95,5 100,0 —_ —

21 2 67,5 20,0 0,5 — 67,5 20,0 0,5 — —
3 26,1 13,3 0,4 39,8 36,7 19,1 0,5 56,3 16,5

22 2 67,1 23,2 0,7 —_ 67,1 23,2 0,7 — -
3 26,0 15,4 0,6 42,0 36,5 22,2 0,7 59,4 17,4

23 2 65,2 27,0 0,9 — 65,2 27,0 0,9 —_ —
3 25,2 18,0 0,7 439 35,5 25,8 0,9 62,2 18,3

24 2 63,3 30,5 1,0 — 63,3 30,5 1,0 — —
3 24,5 20,3 0,8 45,6 34,4 29,1 1,0 64,5 18,9

25 2 60,8 34,0 1,3 — 60,8 34,0 1,3 —_ —
3 23,5 22,6 1,0 47,1 33,1 32,5 1,3 66,9 19,8

26 2 57,1 38,0 1,9 — 57,1 38,0 1,9 — —
3 22,1 25,3 1,5 48,9 31,1 36,3 1,9 69,3 20,4
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(Fortsetzung Tabelle 2.)

Verteilung (Landesmittel) Idealisierte Verteilung Differenz
1 V. ] V. | VI, | Summe IV. l V. | VI. | Summe ?’e;[zsai“g:-
duss 2 Ségeholzprozent Sigeholzprozent h(eildlt:a](;A}
3 T T T T s44 | 955 | w0 | — sierte
Br. Derbhol °/—Sageholzausbeute %, | Br. Derbhol o/ —Stgeholzausbeute; | mMitte)
1 e T T N R TN ol e B 10 1
27 2 52,8 42,3 2,7 - 52,8 42,3 2,7 —_ —
3 20,4 28,1 2,1 50,6 28,7 40,4 2,7 71,8 21,2
28 G| e ol 3,8 = 47,0 | 47,5 3,8 — =
3 18,2 31,6 3,0 52,8 25,6 45,4 3.8 74,8 22,0
395|752 r| -ALG |58 5,1 o 416 | S8 | 51 £ =
3 16,1 34,4 4,0 54,5 22,6 49,5 | 5,1 77,2 —
30 2 37,5 54,2 6,8 — 37,5 54,2 6.8 — —
3 14,5 36,0 5,4 55.9 20,4 51,8 6,8 79,0 23,1
31 2 33,5 56,5 8,6 - 33,5 56,5 8.6 _— -
3 13,0 37,6 6,8 57,4 18,2 54,0 8,6 80,8 23,4
32 2 30,0 58,9 9,8 - 30,0 58,9 9,8 — —
3 11,6 39,2 i 58,5 16,3 56,2 9.8 82,3 23,8
38 | 2 | 269 | 603 | 115 i Tl T T s o = =
3 10,4 40,1 9,1 59,6 14,6 57.6 11,5 || 83,7 24,1
34 20| 281 =618 13,1 — 24,1 61,8 13,10 [ — =
< 9.3 41,1 10,3 60,7 13,1 59,0 13:1 85,2 24,5
35 2 21,9 | 624 | 150 - 21,9 62,4 15,0 -— —
3 8.5 41,5 11,8 61,8 11,9 59,6 15,0 86,5 24,7

in der Abmessungsgruppe V. (25—34 ¢cm) erhohten wir das Sdgeholzprozent

mit 1009, des Bearbeitungsholzes

mit 100%, des Schleifholzes

mit 75%, des Faserholzes

mit 50 % des sonstigen Nutzholzes

mit 50% des Brennholzes,

in der Abmessungsgruppe VI. (iiber 35 cm) zogen wir die gesamte Industrieholzmasse als:
mogliches Sdgeholz in die Rechnung.

Die urspriinglichen und die modifizierten (idealisierten) Ségeholzprozente gestalteten sich
nach Durchmessergruppen in der folgenden Weise

Durchmessergruppe 1Vv. V. VI
urspriingliches Sdgeholzprozent 38,7 66,5 78,7
idealisiertes Sigeholzprozent 54,4 95,5 100,0.

In Bezug auf den durchschnittlichen Gesundheitszustand sowie auf den idealisierten
Zustand errechneten wir eingehend die Sigeholzausbeuteprozente und ihre Differenzen und
fithrten diese in Tabelle 2. nach dem durchschnittlichen Brusthohendurchmesser verteilt
nach.
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3. UNTERSUCHUNGSERGEBNISSE, FOLGERUNGEN

3.1 Der Anteil des Vorkommens der einzelnen Schadenarten

Wir untersuchten das Verhéltnis der Zahl der von den verschiedenen Schadenarten betrof-
fenen Biume zur Gesamtzahl der auf den Versuchsflichen erhobenen Bdume. Bei dieser
Bewertung wiinschten wir nur die Zahlenverhiltnisse zu kldren und befassten uns nur
spiter mit dem Wertminderungseffekt der Schéddigungen.

Nach den in der Tabelle 3. angefiihrten Angaben erhoben wir die Daten von rund 15 000
Biume der gemeinen Kiefer. Nur 29% der Stimme wurden als schadenfrei angesprochen.
Auf nahezu der Hiilfte (47 %) der Bdume liess sich die Schiddigung von Evetria feststellen.
Der Anteil der unterdriickten oder starke Seitenzweige aufweisenden Bidume belief sich auf
12%. Die von Fomes annosus befallenen Biume waren mit 3% vertreten. Die eingehende
Analyse der Daten in bezug auf die wichtigeren Schiidlinge ermoglichte verschiedene Fol-
gerungen.

Der Anteil der von Evetria befallenen Biume zeigte nach Altersgruppen keine grossere
Unterschiede (50, 54, 42, 419%,). Dies bedeutet, dass sich der Anteil infolge der Reinigungen
und Durchforstungen kaum veréinderte.

Die waldbaulichen Fehler (unterdiickte, astige Bdume) erscheinen mit dem grossten An-
teil in den 21 bis 40 jdhrigen Bestinden was auf eine allgemeine Vernachldssigung der
Pflegehiebe schliessen lisst.

Die von Fomes betroffenen 3% der Stammzahl verdienen cine grossere Aufmerksamkeit,
da sich die Anwesenheit des Schadenerregers nicht auf die momentan betroffenen Biume
beschrinkt, sondern auf den Infektionsgrad der Bestiéinde hinweist und auf das allméhliche
Absterben der nahestchenden Bdume schliessen ldsst. Es soll hier der siidtransdanubische
Wuchsbezirk hervorgehoben werden, wo 13% der 21 bis 40 jdhrigen Biume von Fomes
annosus befallen waren. Der Wurzelschwammbefall ist auch deshalb beachtenswert, weil
die befallenen Bestinde schon vorweg nicht das sonst iibliche Hicbsreifealter errcichen
konnen.

Die Daten der Tabelle 4. zeigen die Verteilung der erhobenen 7787 Schwarzkiefernstimme
nach ihrem Gesundheitszustand bzw. den Schadfaktoren. 589 der Stimme sind gesund.
Das ist eben das zweifache im Vergleich zu dem, was man bei der gemeinen Kiefer feststellte.
Von den Schadenarten herrschen bei der Schwarzkiefer Evetria und die waldbauliche
Unfachmissigkeit vor, aber ihr Anteil iiberschreitet in keinem Falle 16 %.

Auch 7 211 Fichtenstimme wurden erhoben (Tabelle 5), 59% sind gesund. Es sei der 16
prozentige Anteil der vom Wild beschiédigten Stimme hervorzuheben. Mit einem dhnlichen
Anteil (15%) sind die Stimme vertreten, die wegen der starken Seitenastbildung an Wert
verloren haben. Nahezu 4% der Biume sind von Fomes annosus befallen. Dies betrifft die
Bestinde iiber 21 Jahren. Besonders beunruhigend ist der Infektionsanteil in Siid-Trans-
danubien. Hier sind 33 % der iiber 41 Jahre alten Stimme befallen.

3.2 Die von Krankheiten und Schéiden betroffene Holzmasse

Eine eingehende Untersuchung dieser Frage zeigte sich nur in den Altersgruppen II. und
IV. der Kiefer als zweckmiissig. Die ausfiihrlichen Daten sind in der Tabelle 1. enthalten.

Der prozentuale Anteil der kranken Holzmasse zeigt bei der versuchsflichenweise durch-
gefithrten Analyse eine grosse Streuung. Die extremen Werte sind 2 und 100%. Der auf
Grund der Holzmasse gerechnete mittlere Wert betrigt 62,7%. Im Mittel ergeben sich



Tabelle 3. Die Zahl der in der Bestinden der gemeinen Kiefer bewerteten Stimme, nach Gebiets- und Altersgruppen
sowie Schadenarten verteilt

Nach der perspektiven  Bewertung Nach dem gegenwilrtigen Zustand
Gebiet: Alt S > - i Insge-
- :“ ::,e S~ Bﬂl:;: S::: E\(el- wild Dreh- | Rau- | Insge- | Unter- “z,c‘:f ::;_ l::_ A.bio- Insge- ::::'
frei rost pen samt | driickt achiv e I Eatie e tisch samt
West-Transdanubien I. 546 | 304 25 875 25 25 900
1I. 42 471 31 544 56 56 600
I11. 6| 542 7 555 10 10 565
1V. 309 | 423 3 735 3| 102 105 840
Siidtransdanubien 1. 19| 233 38 290 4 5 1 10 300
11 90| 564 37 691 80| 16 13 109 800
111, 310 618 219 1147 | 340 235 16 9 8 | 686| 1833
IV. 85 42 9 136 SO 3T 90 220
Transdanub. Mittelgeb. I 169 142 157 1 469 13 1 28 14 511
' II. 2291 311 133| 44 1 718 70 1 11 82 800
111, 348 | 307 210537 694 173 3 22 4 202 896
1V. 30 40 24 94 8 2 3 13 107
Noérdl. Mittelgeb. I 70| 298| 58| 22 448 448
11 635| 644 21 1 300 90 10 100 | 1400
111, 361 566 13 6 946 | 226 7 24 257 1203
V. 260 | 429 i 20 709 190 2 13 205 914
Tiefland I. 8 313 2 323 77 77 400
1I. 204 | 402 606 170 24 194 800
111, 411 215 13 9 648 155 | 101 2 1 15 274 922
IV. 205 147 1 89 442 65| 33 15 113 555
Insges. } & 81211290 280 23 2 405 119 5 1 29 154 | 2559
II. (120012392 222| 44 1 3859 | 466| 16 1 58 541 | 4400
III. | 1436|2248 254| 43 9 [3990] 904 | 339 47 10 129 | 1429| 5419
V. 889 | 1081 33| 24 89 | 2216 325 | 168 5 28 526 2642
Gesamtsumme 4337|7011 789| 134 | 99 [12370| 1814|528 | 53 | 11 | 244 |2650] 15020
Prozentverteilung 29 47 5 1 1 12 3 1 1 | 100

NAONITAVHOSLSYOI NOA SSNTANIA
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Tabelle 4. Die Zahl der in den Schwarzkieferbestinden bewerteten Stimme, nach Gebiets- und Altersgruppen sowie Schadenarten verteilt e

N
Nach der perspektiven Bewertung Nach dem gegenwirtigen Zustand
d Al G t-
Gebietsgruppe Bﬂ::rl: Sdc::- Evet- | .4 | Dreb- | Rau- | Insge- | Unter- “zl::f‘ ::;: Pis- | Abio- | Insge- ‘::;e
3 ria rost pen samt | driick sodes tisch samt
frei schw. kiife
Siid-Transdanub. E 203 95/ 101 399 1 1 400
11 633 | 266 4 2 905 64 2 29 95| 1000
1. 428 97 525| 382 43 17 442 967
1V. 476 115 2 593 185 | 34 22 241 834
Transdanub. Mittelgeb. I. 81 25 94 200 200
11 931 38| 112 1 1082 177 36 213 | 1295
111, 84 98 1 46 229 94 19 113 342 3
Iv. 382 16 8 406 14 1 12 27 433 &
Tiefland I 249 62 8 4 323 70 7 77 400 %
11 465 158 8 1 632 116 | 41 4 7 168 800 =]
111. 308 156 1 44 509 137 34 171 680 T
1V. 264 107 3 15 389 32 4 11 47 436 :
Insges. 1. 533 182 | 203 4 922 70 1 7 78 | 1000 5
II. 2029 | 462| 124 1 30126190 & 857 =7 6 36 476 | 3095 g
1. 820 | 351 2 90 1263 613 43 70 726 | 1989 =
1V. 1122 238 10 3 1501 “173887] 1231 15539 45 315| 1703
Gesamtsumme 4504 | 1233| 339 98 18 | 6192|1271| 154 6 1 158 | 1595 7787
Prozentverteilung | 58| 16 4 1 1 16| 2 2 100




Tabelle 5. Die Zahl der in den Fichtenbestinden bewerteten Stimme, nach Gebiets- und Altersgruppen sowie Schadenarten verteilt

Nach der perspektiven Bewertung

Nach dem gegenwirtigen Zustand

. Al = . T G -
Gebietsgruppe gn::: S:::: Ev_et- wild Dreh- | Rau- | Insge- | Unter- ‘Z:l: f::_ Pisso- | Abio- | Insge- s::::
2 ria rost pen samt | drick des tisch samt
frei schw. kifer
West-Transdanubien I 353 15 368 81 81 449
1I. 375 375 146 146 521
II1. 598 307 | 63 973 196 5 5 206| 1179
IV. 187 142 329 3 3 332
Siid-Transdanubien L
1I. 409 | 55 87 551 144 5 149 700
1I1. 364 6 69 12 451 114| 82 18 214 665
1V. 159 59 218 42| 133 7 182 400
Nordliches Mittelgebirge I 555 16 102 673 48 15 63 736
II. 608 86 94 788 177 177 965
II1. 307 144 451 148 | 40 35 18 241 692
1v. 312 159 471 54 3 14 30 101 572
Insgesamt I. 908 16 117 1041 81 48 15 144 | 1185
II. 1392 55 173 94 1714 467 5 472 | 2186
I11. 1269 6 520 80 1875 458 | 127 40 36 661 | 2536
IV. 658 360 1018 99 | 136 14 37 286 | 1304
Gesamtsumme 4227 71 1170 80 94 5648 | 1105 | 263 102 93 1563 | 7211
Prozentverteilung 59 1 16 1 1 15 4 2 1 100
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daher 62,79, der Holzmasse der Bestinde der Altersgruppe I1I. und IV. aus Stimmen, die
von einem Schidling oder einer Krankheit, eventuell einem waldbaulichen Fehler betroffen
worden sind und deren Stammbildung einen ungiinstigen Einfluss erlitt. Die gesunde Holz-
masse der Bestande, das heisst die Grundlage der Wertholzproduktion, belduft sich kaum auf
etwas mehr als ein Drittel, auf 37,3%, der Gesamtholzmasse. Das Schiitzungsverfahren nach
Abmessungsgruppen enthilt daher nach den Erdrterungen aus Abschnitt 2 schon vorweg
solche Daten der Sigeholzausbeute und der sonstigen Nutzholzausbeute, die sich i. allg. auf
Bestiinde mit einem so grossen Anteil kranker Holzmasse bezichen. Deshalb erscheinen inden
einzelnen Abmessungsgruppen zwischen den stérkeren Sortimenten die Kurzholzsortimenten
bzw. das Brennholz in einen so grossen Anteil. Bei einem Vergleich des Anteils der gesunden
Holzmasse je Versuchsfliche mit dem Anteil der als gesund angesprochenen Biume bestiitigte
sich nur teilweise die erwartete Voraussetzung, dass die gesunden Stimme eine verhiltnis-
miissig grossere Holzmasse vertreten. In den Altersgruppen II. und IV. der Kiefer belduft
sich der Anteil der gesunden Stimme auf 29,6 %, diese Stimme vertreten 37,3 % der Gesamt-
holzmasse.

3.3 Das Mass der Wertminderung infolge von Schaden und Schédlingen

Wir analysierten die Daten der Versuchsflichen nach Wuchsgebieten und Altersgruppen,
um die mittlere Wertminderung feststellen zu konnen, die infolge verschiedener Schadenarten
bei den betroffenen Stimmen auftritt. Die Daten fassten wir fiir diec Baumarten Kiefer,
Schwarzkiefer und Fichte und fiir sémtliche Altersgruppen nach Gebietsgruppen verteilt in
den Tabellen 6., 7. und 8. zusammen.

Aus Tabelle 6. ist es ersichtlich, dass der wichtigste Schiddling der Kiefernbestinde Rhya-
cionia (Evetria) buoliana ist. Die von diesem Schidling verursachte Wertminderung ist fiir
die Stammbildung ausschlaggebend. In den Bestinden unter 40 Jahren belduft sich die
Wertverminderung der beschiddigten Stimme im Landesdurchschnitt auf 45 bis 50%; in den
ilteren Bestinden ist dieser Anteil etwas kleiner (37%). Die Analyse nach Gebiets- und
Altersgruppen zeigt, dass die grosste Abweichung vom erwihnten Landesmittel in den
Jungbestinden unter 10 Jahren des Grossen Ungarischen Tieflandes besteht. Die Intensitit
der Schidigung ist hier so gross, dass die mittlere Wertverminderung der beschidigten
Stimme 619, betrigt. :

Die vom Wilde verursachte Wertminderung der Stimme betrdgt im Landesmittel bis zum
Alter von 40 Jahren mehr als 30%,. Die Wertminderung der in den ilteren Bestéinden zuriick-
gebliebenen wildbeschidigten Stimme ist bedeutend kleiner (19 %), wahrscheinlich darum,
weil man bei den Pflegehieben die stirker beschiddigten Stimme entfernte. Es sei hier beson-
ders die grosse (50 bis 64 prozentige), das Landesmittel iiberschreitende Wertverminderung
zu betonen, die in der Gebietsgruppe West-Transdanubien, in den 11 bis 40 Jahre alten
Bestiinden nachgewiesen worden ist. In den mehr als 41 Jahre alten Bestinden iiberschreitet
auch hier die Wertminderung das Landesmittel nicht. Es wire zu empfehlen, parallel mit
dieser Erscheinung auch die Lage der Hochwildwirtschaft zu untersuchen.

In der Spalte ,,Waldbauliche Fehler “sind einerseits die unterstindigen Biume, andererseits
die Stimme mit sperringen Seiteniisten sowie die Protzen. angefithrt. Die Ursache ihrer
Wertminderung ist in der Unsachmissigkeit der Bewirtschaftung zu suchen. Der Wert-
minderungsprozent der Stimme ist iiberraschend hoch, besonders in den 11 bis 40 jdhrigen
Bestidnden.

Die Schidigung der Wurzelpilze, besonders des Wurzelschwammes (Fomes annosus) ldsst
sich auf einer stets grosseren Fliche feststellen. Die Landesangaben iiber die Wertminderung
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Tabelle 6. Prozentsatz der in Bestinden der gemeinen Kiefer wegen Schédigungen
eingetretenen mittleren Wertminderung nach Gebiets- und Altersgruppen in bezug
auf Waldsortimente

15

1 Schi- l Rau- Abio- Be-
Al- di- Wild- pen, | Wald-| War- | Bor- | . 5 stan-
! | ters- |Bungs- Ev"et- ver- Drel:— After- | bau- | zel- | ken- Pxo— ;:r des-
Gebietsgruppe | - | freie | ™ | biss | "% | rau- | fehle | pilz | kafer [ " | mit-
pe Biume pen den tel
£
1 T S I . ! e o e s L MO e <
| |
° West-Transdanubien| I. | @ 33 28 ! ! i 19
II. | @ 34 | 50 53 [ 44
n. | o | 45 | 64 69 [ 46
V. | @ | 43 | 22 12: 35 | 27
Siid-Transdanubien | L | 2 | 47 | 44 36 | 20 20 | 43
I. | 24 | 56 | 50 T3 V26| B3 | 2702390 54
II. | 29 | 47 | 32 S5 72 20 39 | 45
V. | 19 | 39| 22 5810 72 43
Transdanub. L |18 | 36 | 26 16 28 16 38
Mittelgeb. T |- 1257 | 38 |16 53 26 | 42
L |17 | 45 | 35 | 4l 63| 201519 15 1 40
1V. 10 20 16 42 10 33 30
Nordl. Mittelgeb. ooy | 49 1 6 3 44
1. | @ 43 | 17 14 19 | 26
TG e 430 297 225 56 27 56 | 33
IV. | @ | 42 | 40 58 40 45 | 33
Tiefland .| @ | 61| 38 80 [ 64
| 22 49 73 52 48
IIL. | 36 45 29 23 69 38 20 20 54 48
IV. | 24 43 10 23 58 53 38 39
Insgesamt I. 4 | 45 30 Bl 29 - 3 4 | 42
1I. 12 50 31 3 53 5 3 5 27 43
111. 18 45 38 7 5 62 26 17 4 33 42
1,7 O B e 7 3 5| 46 | 34 7 17 | 34

der Stimme zeigen es klar, dass die grossere Wertminderung in den Bestéinden iiber 41
Jahren eintritt. Die Zunahme des Krankheitserregers wird durch die 26 prozentige Wert-
minderung gezeigt, die in den Bestiinden im Alter von 21 bis 40 Jahren besteht. Nach Gebiets-
gruppen getrennt besteht die schlechteste Lage in Siid-Transdanubien, wo sogar die Bestinde
unter 10 Jahren bedeutende Schiiden erlitten haben. Die Erhebungsdaten der Versuchs-
fliichen zeigen es noch nicht, doch bei den Forschungsarbeiten wurde es schon beobachtet,
dass eine dhnliche Erscheinung auch schon im Grossen Ungarischen Tiefland und im Sand-
gebiet Nyirség feststellbar ist.
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Tabelle 7. Prozentsatz der in den Schwarzkiefernbestiinden wegen Schédigungen
eingetretenen mittleren Wertminderung nach Gebiets- und Altersgruppen in bezug

auf Waldsortimente
Schi- Rau- :
% . Wald- Bor- Abio-
Al- ':;“_ Evet- v:';::- Dreh- A‘:: bau- v:;r ken- | Pis- | tische | %
Gebletsgrappe ::;: treic | ™ | biss | % | rau. | 0 | pug | - [sodes | Scha-| TE
ler fer den
pe Biume pen tel
%

1 R RN EN R T AN EE BN R
Siid-Transdanubien 1. 2| 61 68 20 29
II. 4 39 30 19 60 20 40 16

111, 10 34 10 73 35 58 18

1V. 17 35 20 51 23 66 33

Transdanu-

bisches L 17} 36 34 14
Mittelgebirge IL. | 24 49 41 (7} 52 12 13 13 41
II1. 6 21 7} 24 74 39 47

1V. 19 15 3 22 13 17 22

Tiefland .| 38| 69 | 17 | 14 80 38 | 51
II. | 47 60 33 15 58 20 40 56 57

II. | 44 53 15 15 67 70 52

IvV. | 27 51 20 18 60 15 36

Insgesamt 1. 13 55 40 5 27 7 13 31
II. | 25 40 35 5 6 57 17 18 36 38

II1. | 20 36 5 16 71 12 56 49

1V. 21 34 8 7 6 44 12 33 30

Die Tabelle 7. zeigt in bezug auf die Bestinde der Schwarzkiefer die allgemeine Wert-
minderung der von den einzelnen Schadenarten betroffenen Stimme. Es sei zu bemerken,
dass in den Gebietsgruppen West-Transdanubien und Nordliches Mittelgebirge keine
versuchsweise Datenerhebung erfolgte, da die Schwarzkiefer hier mit einem verhéltnismissig
niedrigen Anteil vertreten ist. Auf der gepriiften Flidche ist die grosse wertmindernde
Wirkung von Rhyacionia buoliana auffallend, da sie in der ersten Altersgruppe sogar die
Daten iiber die gemeine Kiefer iiberschreitet (55%). Die vom Wilde verursachte Wertminde-
rung ist in den iiber 21 Jahre alten Bestéinden im Vergleich zur Weisskiefer gering (5 bis 6 %).
Es sei jedoch die Wertminderung zu beachten, die in den Bestdnden unter 10 Jahren Siid-
Transdanubiens besteht.

Die an der Schwarzkiefer durch waldbauliche Fehler verursachte Wertminderung ist
ebenso gross wie bei der gemeinen Kiefer. Die Schadenerregung der Wurzelpilze ist auch
in den Schwarzkiefernbestinden bedeutend und beachtenswert.

In Tabelle 8. fassten wir die Erhebungsdaten iiber den Gesundheitszustand der Fichten-
bestinde zusammen. Von den Schadenarten verursachen die Wildschéden eine hervorragend
hohe Wertminderung. Besonders in den mehr als 11 Jahre alten Fichtenbestinden ist die
durch Verbiss und Schillen verursachte Wertminderung bedeutend. In den mehr als 11 Jahre
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Tabelle 8. Prozentsatz der in den Fichtenbestinden wegen Schiidigungen eingetretenen
mittleren Wertminderung nach Gebiets- und Altersgruppen in bezug
auf Waldsortimente

_ |Unb_e- \::'rd' Rau- | Wald- Foin
| Al :'tha* Cher- | biss, | Dreh- pen I?au.- W Bor- Pisso- | tische | stan-
| ters- | digte | After- | liche | zel- | ken-
Gebietsgruppe grup- Biu- mE iStarr!tnil xodt rau- | Feh- | pilze | kifer o des-
[l schi- | e e den | mittel
pe | | den | |
%
1 U R e R T O R T e DR TR B S
5
West-Transdanubien| 1. @ 50 | 47 | )
II. @ 56 24
II1. 2 [ 10 2 52 19 | 19 15
IV. 3 sz | 48 12 8
ﬁd-Transdgh:nbien[ I. | [
Bl a2s 36 |- =50 69 45 | 33
IIL. | 16 10 | 36 9 57 17 59711 29
BV T ELT 39 33131 SATke2S
Nordliches L| ¢| 2| 10 22 3
Mittelgebirge 1I. ] 33 10 | 45 21
III. 2 49 A 62 23 21 35 37
1v. 3 45 ol I [ 44 | 26
I l'ng(’:;;-n;t 16 g @ 20 16 74 7}
II. 4 12711028 4 3 5T 15 | 34
III. ] 3 32 57 20 13 31 27
V. 6 30 | 45 19 16 32 | 63

alten Bestinden der Fichte ist die Wertminderung der Stimme wegen Verbiss und Schilung
besonders bedeutend. Ebenfalls in den iiber 11 Jahre alten Bestinden zeigt sich die unfach-
massige Behandlung, bzw. die Versdumung der Astung im jungen Alter als ein bedeutender
Faktor der Qualitdtsminderung. Bei den Erhebungen mussten wir die starke Seitenastbildung
als einen bedeutenden qualititsmindernden Faktor betrachten aus dem Gesichtspunkt des
Wertes der aus den Stimmen anfallenden Sortimente. Dadurch ldsst sich die bei den Stimmen
der 11 bis 40 Jahre alten Bestinden nachgewiesene 57 %-ige Wertminderung erkléren.

Tabelle 8 enthilt beachtenswerte Daten iiber die durch den Wurzelschwamm (Fomes
annosus) in den iiber 20 Jahre alten Fichtenbestinden verursachte Qualitdtsminderung.
Der Schaden betrifft vor allem Siid-Transdanubien.

Die abiotischen Schiden vermindern bei allen drei Baumarten den Wert der Stimme
wesentlich. Auffallend ist der Unterschied zwischen der Fichte und den Pinus-Arten. Bei der
ersten zeigt sich eine grossere Wertminderung nur in den mehr als 21 Jahre alten Bestinden,
bei den letzteren erleiden die Bestinde schon nach dem Alter von 11 Jahren grosse Schidden.
Die Empfindlichkeit der einzelnen Baumarten gegeniiber dem Schneedruck und Schneebruch
ldsst sich daher zahlenmissig beweisen.
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Tabelle 9. Prozentuale Verteilung der in den Bestinden der gemeinen Kiefer
wegen Schidlingen eingetretenen Wertminderung unter den Schadenarten
Jje Gebiets- und Altersgruppen in bezug auf die Waldsortimente
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m.| 26| 29 2 | 12 2| a| 3 1100
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V.| o | 59| 3| 36 1| 1100
Tiefland ‘ L| @ | 75 1| 24 [ ; | 100
| IL| 12 | 50 ; _ | 33 | 5100
|mr. | 30 | 2¢ | 3| Lot sl i beet | 2 faoe
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PR 4 e ld0 L i it ten |- | o | 2 it
|| m. | 14! 46| 2] 3 5| 7! 1| 2| 2] 100
v.|10]|4] 2] 5 21 | 12| 2 1 100

Wir untersuchten auch den Anteil der einzelnen Schadenarten an der gesamten Wertminde-
rung der Bestinde, um dadurch die Schadenart nachweisen zu konnen, deren wirtschaftliche
Auswirkung iiberwiegend ist.

Bei der Kiefer (Tabelle 9.) ist es ersichtlich, dass im Landesdurchschnitt %/, der Wertminde-
rung infolge von Schiidlingen in den weniger als 20 Jahre alten Bestinden vom Kieferntrieb-
wickler verursacht wird. In den iiber 21 Jahre alten Bestiinden ist dieser Anteil noch immer
hoch, 46 bzw. 47 %,. Dies zeigt, dass der Evetriabefall unserer Bestinde nicht neuist. Besonders
beachtenswert ist die Vorherrschung von Evetria als Schadfaktor (75,77 %) bei den Bidumen
der Bestiinde unter 10 Jahren. In den jiingeren Bestinden ist der Anteil der Wildschéden, in
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den Baumholzern der der waldbaulichen Fehlern gross. Es sei zu erwédhnen, dass sich in den
ilteren Bestinden der Schadenanteil von Fomes annosus auf mehr als 109 belduft.

In den Schwarzkiefernbestdinden (Tabelle 10.) ist die Schadwirkung von Evetria im vergleich
zur gemeinen Kiefer wesentlich kleiner. Der hohe Schadenteil der waldbaulichen Fehler ist
vor allem die Folge der starken Seitenastbildung der Schwarzkiefer.

Die Wertminderung unserer Fichtenbestinde (Tabelle 11.) ist vor allem den Wildschidden
und der Versdumung der Astungen (den waldbaulichen Fehlern) zuzuschreiben.

4. DIE BEZIEHUNG ZWISCHEN GESUNDHEITSZUSTAND UND
SAGEHOLZAUSBEUTE

Es wurde im Abschnitt iiber die Untersuchungsmethode schon erortert, dass die gegenwiirtig
giiltigen Grundtabellen der Sortenplanung nach Abmessungsgruppen durchschnittlich
solchen Bestinden entsprechen, deren Holzmasse nur zu 37,3 % aus gesunden, schidigungs-
freien Bdumen besteht. Die diesbeziiglichen prozentualen Daten der Sidgeholzausbeute sind
in Spalte 6 der Tabelle 2. nach mittleren Brusthohendurchmessern enthalten. Die im
Abschnitt Methodik behandelten und auf 100 prozentig gesunde Bidume idealisierten Sige-

Tabelle 10. Prozentuale Verteilung der in den Bestéinden der Schwarzkiefer
wegen Schddlingen eingetretenen Wertminderung unter den Schadenarten
Je Gebiets- und Altersgruppen in bezug auf die Waldsortimente

| | Unbe- ‘ \:::I- ‘ Rau- “Wnld-‘ ‘ Abio-
| Al |scbb ) o | biss, [Dren-| P | bav- | Wor-§ Bor | o | tische | Tnags-
ters- | digte ; | After- | liche | zel- | ken-
Gebietsgruppe b Bilu- ria Slammi rost i PR pilze | kilfer des Schl-’ samt
| me schi- | | pen ler l den |
pe | | den | | |
| g %%
1 | S o ST 3 B [ (] o | R ) [
| | | | | |
Stid-Transdanubien | 1. I 2| 49 | a8 | | ' ‘ 1 | 100
| | o 48| 1 BERIE S 20 | 100
I m. | 12 | 10 ‘ 9 | 59| 8| 2 100
e s | | 35| 2| 3 | ||oo
Transdanubisches | L | @ | 64 | 36 ‘ ‘ i | 100
Mittelgebirge ‘ m | 33| 17| 15| | 2 | 18| 17| 2| | @ |100
‘m. 4| 24| 2|19 | 45 | 8 | 100
|Iv. [ 66 | 6| 2 7l 18 100
Tiefland ‘ ll 7T T 1| 28 | 2100
(4|2 1| g 20| 6| 1 1100
fm. [ 29! 32| | 4 | 28 | , 7 | 100
;1v.14|[36‘ | 1 51 12 | | , [ 5 | 100
Insgesamt | LT16| 45| 29| 2 | | 9 | ; | 2 | 1 ||oo
| m.[30]| 29| 6 z-zi|9r9ez;7 2 | 100
im.\:s 2| g |1 L4 454 o | 5100
CIV. | 50 l9§l|2l2‘|8‘I\ 11,8100

2.



20 GY. LENGYEL-—H. PAGONY

holzausbeuteprozente gaben wir in der Spalte 10 der Tabelle 2. an. Wenn man die Werte
z.B. mit den Daten dess 22 cm grossen mittleren Brusthohendurchmessers in Proportion
stellt, so lassen sich die folgenden Erwigungen machen.

Im 37,3 prozentig gesunden Bestand betrigt die Rundholzausbeute 42%, im 100 prozentig
gesunden Bestand betrigt die idealisierte Rundholzausbeute 59,4 %,.

Eine 62,7 %-ige Verbesserung des Gesundheitszustandes kann daher eine Erhohung des
Sigeholzausbeuteprozents um 59,4—42,0=17,4% bedeuten.

Durch eine Verbesserung des Gesundheitszustandes um 1% lidsst sich daher im Prinzip

17,4 ;
eine Erhohung des Ségeholzausbeuteprozents um 7 =0,28 % erreichen.

In der weiteren prinzipiellen Ableitung rechneten wir statt Holzmassenproportionen mit
der Proportion der von den einzelnen Schadenarten betroffenen Stimme. (Da die Errechnung
der Holzmassendaten nach Schadenarten eine Arbeit bedeutet hitte, die im Verhiltnis zum
erzielten Ergebnis unverhéltnissmissig gross gewesen wiire, haben wir davon abgesehen.)

In Tabelle 3. wurde nachgewiesen, dass z.B. im Falle der gemeinen Kiefer im Mittel etwa
50% der Stimme von Evetria beschiddigt werden. Wenn man gegen diesen Schiidling iiber
eine wirksame Bekdmpfungstechnologie verfiigen wiirde und durch ihre Anwendung die von
Evetria verursachten Schidden um ein Drittel (auf 16 %) zuriickdringen konnte, so konnte man

Tabelle 11. Prozentuale Verteilung der in den Bestinden der Fichte wegen
Schddlingen eingetretenen Wertminderung unter den Schadenarten je Gebiets- und
Altersgruppen in bezug auf die Waldsortimente
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den mittleren Gesundheitszustand der Bestdnde auf 37,34 16,0=53,39% erhéhen. Dieser
Umstand konnte in dem als Beispiel gebrachten Bestand mit 22 ¢cm mittlerem Brusthohen-
durchmesser das Sigeholzprozent auf 42,04+ 0,28 - 16= 46,3 %, erhohen.

In den Bestinden der gemeinen Kiefer erlitten im Mittel 5% der Stimme Wildschiden
und sind daher von geringerem Wert. Die Schil- und Fegeschdden konnte man durch eine
richtige Jagdwirtschaft und durch die Anwendung von Schutzmitteln mindestens bis 60%,
beseitigen. Dies wiirde bedeuten, dass nur 29 der Stimme vom Wild beschiddigt wiren.
Der Gesundheitszustand konnte daher um 3% verbessert werden und 37,3+ 3=40,3%,
betragen.

Die Behandlungsfehler, vor allem die wegen der Versdumung der Astung auftretende
Grobistigkeit, verursachten bei 129 der Bdume eine Wertminderung. Die ausgedehnte
Einfithrung der Astung konnte im Prinzip den mittleren Gesundheitszustand der Biiume um
12%, erhohen, dieser konnte daher 37,3+ 12=49,3 %, betragen.

Aus der Zusammenfassung dieser Erorterung wird es klar, dass der gegenwiirtig niedrige
Gesundheitsstand durch die gleichzeitige Losung des Problems der Astung und der Wild-
schiden oder sogar durch die Erarbeitung und Einfiihrung einer nur missig erfolgreichen
Technologie zur Bekdmpfung von Evetria die Erreichung eines etwa 50 prozentigen Gesund-
heitszustands ermoglichen konnte.

Auf Grund der nach den oben beschriebenen Prinzipien durchgefiihrten Rechnungen
stellten wir auf Abbildung 1. die Beziechungen zwischen dem Gesundheitszustand der gemeinen
Kiefer und dem Sigeholzausbeuteprozent in der Funktion des mittleren Brusthéhendurch-
messers dar.

Die Abbildung zeigt fiir den gegenwirtigen Zustand (37%), den idealisierten Zustand
(100%) und fiir den mit Hilfe der Versuchsergebnisse, wirtschaftlichen Massnahmen als
reelle Zielsetzung geltenden 50%-igen Gesundheitszustand die errechneten Sdgeholzaus-
beuteprozente.

Mit Hilfe der Kurven lidsst sich in der Kenntnis der Landesdaten des Holzeinschlags
(fm, mittl. d, 5) die infolge von Schddigungen bzw. Unfachmissigkeit verloren gegangene

Abb. 1. Sdgeholzausbeute in Prozenten in Abhéiingigkeit von dem mittleren Brusthiohendurchmesser und
von dem Gesundheitszustand
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Sidgeholzmenge bewerten. Nach dieser Anschauung lassen sich der Sdgeholzausfall bzw. die
qualitative Wertminderung der Besténde auch fiir die einzelnen forstwirtschaftlichen Einhei-
ten bewerten.

5. ZUSAMMENFASSUNG UND EMPFEHLUNGEN

Bei der Untersuchung des Gesundheitszustands der Nadelbaumbestinde wurden bisher
auf 176 Versuchsflichen 15 020 Stimme der gemeinen Kiefer sowie 7 787 Schwarzkiefern-
und 7 211 Fichtenstimme erhoben. Gleichzeitig mit dem Gesundheitszustand der Stimme
wurde auch der voraussichtliche Wert der aus den einzelnen Stimmen im Haubarkeitsalter
anfallenden Sortimente bestimmt. Dies diente als Grundlage zur Ubersicht der durch
Schidden und Schiidlinge verursachten Wertminderung. Bei der gemeinen Kiefer waren 299,
der erhobenen Stimme schidigungsfrei. Bei der Schwarzkiefer und Fichte war der Anteil
der schidigungsfreien Stimme 58 bzw. 599%,.

Fiir die gemeine Kiefer errechneten wir in Bezug der Altersgruppen III. und IV. auch den
Holzmassenanteil der gesunden Stimme, dieser betrug 37,3%.

Auf Grund des zahlenmissigen Anteils der Stimme bestimmten wir den Prozentsatz der
Stimme, an denen die einzelnen Schadenarten vorkommen. Von diesen sind die folgenden
Daten zu beachten: In den Bestiinden der gemeinen Kiefer erlitten 47 %, der Stimme Evetria-
Schiiden. Infolge einer unfachmissigen Behandlung entstandene Schiiden (unterdriickte,
grobastige Bidume, Protzen usw.) wurden bei 129 der Stimme, ein Fomes-Befall bei 3%,
der Stimme festgestellt.

In den Schwarzkiefernbestdnden sind die Schiden mdssiger. Evetria-Befall wurde bei 169,
Fomes-Befall bei 2% der Stimme festgestellt. Schiden infolge einer unsachgemdssen
Behandlung wurden an 16 % der Stimme nachgewiesen.

In den Fichtenbestinden sind die Wildschdden mit dem grossten Anteil (16%,) vertreten.
Die unsachgemiisse Behandlung (Versdumung der Astung) verursachte an 15%, der Stimme
eine bedeutende Wertminderung. Der Anteil der Fomes-befallenen Stimme betriigt 4 %.

Die Erhebungsmethode ermoglichte die Analyse des Anteils und der Verteilung der
Wertminderung. Die mittlere Wertminderung variiert nach Altersgruppen. Bei der Kiefer
und Schwarzkiefer belduft sich die gesamte Wertminderung im Mittel auf etwa 40%,. Bei
der Fichteist die Variation nach Altersgruppen grosser und schwankt von 7 bis 63 %.

In den Bestinden der gemeinen Kiefer werden 50 bis 60%, der gesamten Wertminderung
von Evetria, 10 bis 20 %, vom Wild, 10 bis 25%, von waldbaulichen Fehlern bzw. von schlech-
ten genetischen Eigenschaften, 129, von der Fomes annosus-Infektion verursacht.

Beachtenswert ist die Lage der Fichtenbestinde, in denen die Wertminderung grund-
sitzlich auf die Wildschidden und auf die Versaumung der Astung zuriickzuleiten ist.

Im Lichte der Erhebungsdaten wurden die Beziehungen zwischen dem Gesundheitszustand
der Bestdnde und der Gestaltung des Sidgeholzausbeuteprozents gepriift. Durch die Losung
des Problems der Evetria-Bekdmpfung oder durch die umfangreiche Einfiihrung der Astungen
konnte bei gleichzeitiger Losung der Wildschadenverhiitung der Gesundheitszustand der
Bestinde der gemeinen Kiefer vom derzeitigen 37 %, auf etwa 50% erhoht werden. Dies
wiirde das Sigeholzausbeuteprozent je nach dem mittleren BrusthGhendurchmesser um
10 bis 209 erhohen.

Adresse der Verfasser: Dr. Gy. Lengyel, Abt.-leiter, Dr. H. Pagony, Abt.-leiter.
Zentrale des Instituts fiir Forstwissenschaften (ERTI)
1277 Budapest 23, Pf. 17.



JAPEBECHAS MPOAVKIUS OPEXA YEPHOI' O

QEPEHL IMAJIOTAWI

B Benrpuu 0,29 n1eCoB rocy1apCTBEHHBIX JIECX030B 3aHATO APEBOCTOSAMH opexa 4epHoro. Oko-
a0 70%, niow@anei, 3aHATHIX JAPEBOCTOAMH OpeXa YEpHOro, NMPHUXOMMTCH HA BO3PACTHHIC KJACCHI
ke 30 ser. Takoe pacnpenesiense yka3biBaeT Ha BO3PACTAONICe HCNOIb30BAHHE Opexa YepHOro.

IIupokoe 1eCOXO3MHCTBEHHOE PACTIPOCTPAHEHHE IPEBECHON MOPO/BI, aAKKIMMATH3IHPOBAHHON M3
CeBePOAMEPHKAHCKON NPapoAMHbI, MEMO ObICTPOro pocra, obyc/IaBIHBaeTCs M €€ LEHHOMN JpeBe-
cuHolt. Ha cBOEM MECTONpOM3pacTaHui 0COOH Opexa YepHOro A0CTHraioT 60/LIIOro NpHpocTa ape-
BECHHBI, CTPOHHOro pocTa CTBOJIA M MMITO3AHTHBIX pa3Mepos. Ha npapoause B 1o1mHe pexk Muccuc-
curni ¥ Oxaifo, B HACAKICHHH OTCIbHBIC CTBOJIBI ZOCTHIAIOT BHICOTHI 45 M M HA BBICOTE YeJI0BEKa
aunamerpa 2 M. Bo ®paHuMu W3BECTHO HECKOILKO MCIIOJIMHCKHX JIEPEBLEB OpeXa YEepHOro, YeM He-
COMHEHHO MOJATBEPAIACTCH aKKIMMATH3ALKSA ITOH aApesecHoit nopoas! B Espone. B nonune p. Pou
OKPYKHOCTH CBOGOIHO PACTYIIEro Jepesa Ha BLICOTE 2 M HAJ YPOBHEM 3eMJIH cocrasisier 540 cm
(amametp okono 172 cm), anuHa vactu creona 6e3 cyukos — 9 m (Garavel, L., 1960).

Kpynisie 0coGu, BBISBICHHBIC NMPH Y4YeTaX, MOABEPAKIAIOT, YTO 3AHHMATHCH BHLIPALIWBAHHEM
YIOMAHYTOMH JIPEBECHOM MOPO/bI CTOMT M B YCIOBHAX Hawel crpansl. Ha noliMenHoit nouse noj r.
Moxay, B okpecTHocTsX ¢. Kénken, B 63-1eTHEM ApEeBOCTOE, HA CTONIIEM HE Ha OMYyIUKE Aepese,
Mbl HAUUTH JIHAMETP HA BLICOTE IpyH 62 cM M BLICOTY 34 M, HO TaM XK€ HaCTO BCTPEYAIOTCH JIEPeBbs
Jmamerpom Gosee 50 oM.

IMonyuennsie B Hawel CTpaHe AAHHLIC MOATBEPKAAIOT, YTO HA COOTBETCTBYIONIEM MECTONPON3-
PACTAHMH OpPEX YePHLIH NMPHTOACH /UIS MOBLIIECHHS JAPEBECHON NMPOAYKTHBHOCTH, PEeHTa0eILHOCTH
siecoB. OaHAKO, ISt TOrO, 4TOOB! €ro BhIPAIIMBAHKE OCYLLIECTBIIAIOCH PALIHOHAILHO, Tpebyercs uiy-
yeHue ero Tpebosanuii u cBoicTB. Cpean CBONCTB CaMBIM BaXHLIM BONPOCOM OKa3bIBAIOTCA TPebo-
BAHUS APEBECHOM MOPOJILI K MECTONPON3PACTAHMIO, W B CBSA3H C ITHM, BONPOC KOJIMYECTBA M Ka4ecTna
JAPEBECHON NPOAYKLHH.

METO/1 U MATEPUAJI UCITBITAHUN

Hawa pabota no cwemke JaHHbIX B 601 WIMPOKMX PaMKaX NMPOBOAMIIACH B JICCOXO3AHCTBEHHOM
paitone noiMel HUAKHEro Tedenns Jlynas. B uensx nony4eHns CPABHATEIbHBIX JAHHBIX, MbI OCCTHIIH
HECKOJIBKO JIPEBOCTOEB OpeXa YePHOro B JIECOXO03ANCTBEHHOM paiione ropHoro xpebra bapana—Illo-
monb—Tonxa.

Jlist pa3paGoTKH NPHIIOKEHHON mabauyst x00a pocma opexa 4epHo20 Mbl NIOJIb30BAIHCH METOIOM
pacyera M BLIPABHHBAHMS C MOMOIUBIO TEOMETPHYECKOH nporpeccus, paspaboranusiv Madspos
(Magyar, 1940). IToxne, 3aTponyroe Tabiuueit X04a pocTa, METOIOM I'EOMETPHYCCKOMN IPOTPECCHI
MBI pa3aenuau Ha 6 vacreil, o6pa3osas wecTs Kjaccos OOHMTETA.
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Puc. 1. Ilpedeavnsie Kpuevie 6 Kiaccos mabaulbt X00a pocma 0pexa YepHo20 6 3a6UCUMOC-
mu om eepxneit 6sicomst u 603pacma. Pazmewenue opesocmoes opexa YepHoz2o & noie pac-
CeUBANUR BHICOMBI

Hcuncnenue maccst opesecuns: HAMH BBINOJIHCHO € MOMOLUBIO MACCOBBIX TaO/IMU Opexa YEPHOIo
Ulona (Sopp, 1970). [lannbie Xoaa poOCTa OXBATHIBAAHM OOLIYIO HAA3EMHYIO MAccy APEBECHHbI.

Ocxoparuem pa3paboTku TabiHIbl X042 POCTA MOCIYKHIH 98 MOAEABLHBIX NJIOWAACH X0aa pocTa
cobcrpennoit creMkn. KpoMe TOro, /Uif KOHCTPYMPOBAHHA MMOJIA PACCCHBAHMA BBICOTHI, HAMH HMC-
NO/30BAHBI AAHHBIC OPrxO3IUIaHOB 699 BbIIENOB.

Hmeomuecs B pacnopAaKCHHH MHOTOYHCIICHHBIC [AAHHBIC YKA3blBAIOT HA IIMPOKOE PACCEHBAHHE
110 MECTONPOH3PACTAHKIO IPEBOCTOEB opexa yepHoro (puc. 1). IIpobGaemy npeacrasnsio codoii Ha-
YCPUCHHE HHAHCH Npee/bHOH KPHBOM NOJIA pacceMBaHus BoicOTh. He oka3swiBanoch ueiecoobpas-
HBIM PacnpoCcTPaHHThL TaGJIHILY HA NOJIHOTY BCTPEYAEMOCTH APEBOCTOEB. [IpeBOCTOH, BCTPEYaloUH-
€CA HA JIMHHH M N0/ JIMHHEH HHXHEH NpeaesibHOM KPHBOH, ABJIAIOTCH JIECAMM, CTOSIIMMHA HE HA CBO-
€M MECTONPOH3PACTAHAH, PACCTPOCHHBIMH JiecaMu. Mbl ocTasi/n cebe 1ebio, 4ToOb! HHKHMI npe-
JeJ/l HAYEPTHTh TaM, Iie MOXHO PACCYHTHIBATL HA COXPAHCHHE APEBOCTON B TeueHue Ooinee mpo-
JOJDKHTELHOrO neprosa. Pacnpocrpanenne Tab/miibl Ha APEBOCTOM, MOTYILHE 3AYHCIATLCS K K/1ac-
cam Gonmrera V—VI, 1 6e3 Toro obyciosiens coobpaxkennsaMu pa3paborkn tabauusl. Onu yxe
HE ABJAIOTCA XO3AHCTBEHHBIMH JIECAMH.

BoiBe/icHHE YHCIIOBBIX PAZIOB MACCHI OPEBECUNbl U NAOWAOCH NONEPEUNBIX CeYeHblil 21a6H020 Ope-
60cmos  OCYIIECTBICHO TIpaduyeckH, NPH MCHOONL3OBAHMH B3AHMOCBA3CH, PEKOMEHIOBAHHBIX
Madsapom (Magyar, 1940). B uensix npoBepKH NPaBHILHOCTH HCYMCIICHHS MACChI JIPEBECHHBI, MBI
paccMaTpHBAJIM Pa3MEIICHHE YYETHOH IUIOAAH B NOJIe PACCEHBAHMS, 3aTPOHYTOM TabiHuel Xoaa
pocta (puc. 2). JlaHHBIE MAcChl JAPEBECHHBI YYCTHBIX MUIOLIAMCH XOPOIIO BKJIAABIBAIOTCA B LIECTH
xaccoB GOHHTETA, ONpE/e/ICHHbIX HA OCHOBAHHH BBICOT; PA3HHLA HE NPEBOCXOJMT MPEIE/IOB OLIH-
60x, oxnaaemMsix or Tabmuu xona pocra.
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Puc. 2. — Paszmewenue yyemusix niowaoeii opexa YepHo20 8 noae pacceusanus 2eomempu-

HECK020 pazoedenun, samponymom mab.auyei xooa pocma

Ja"ubie noouunennozo Ope6ocmos NOAy4YEHbI OT COKPALLCHHUA YHCIIA CTBOJIOB IIABHOIO APEBOCTON
0yTeM HCHHCIICHHA.

Jaunsie obwei opesecnoi npodykyuu (6cezo Opeeocmos) TOJIYHCHbI TYTEM CIOXKCHHA AaHHBIX
IJ1IaBHOTO M MOAYMHEHHOrO JIPEBOCTOCB.

ANCKYCCUs

Tabnuua xoaa pocra opexa YepHOro NpUBOANTCA B TabJ1. 1, @ OTHOCHTE/IbHbBIC YHC/IA COMKHYTOCThb=
rycrora B Tabu. 2. B3aumMoCBA3M AHaMeTpa, BepXHel BLICOTHI, BO3PACTa M Kj1accos OoHMTETA B Ipa-
uyeckom n300pakeHny yka3ansl Ha puc. 3.

Tabauua cocTap/IeHa HAa OCHOBAHKH OAHOKPATHOIO Y4YeTa AAHHBIX MPH HCTIONbL30BAHKM COCTOAHMSA,
OOHApyXKEHHOro B HacTosilee BpeMs. YHCIOBOH psll, BbIBEICHHbIH HA OCHOBAHHM YCPCIHCHHS M
YKa3bIBAIOIIHH X0/ POCTA, OTPAKAET CPEAHHE Pe3y/IbTaThl TENePEeLIHUX YC/IOBHI APEBOCTOEB M OH
TOMTCS JI151 OLUCHKH TeNepeiHuX ycaosuit aApesoctoes. C noMoLubio MJIAHOBOrO M PALMOHAILHOIO
BEACHHA XO3ANHCTBA M3MCHEHHE CPEAHMX AAHHBLIX ABIACTCA BO3MOKHBIM; IPHBEACHHbIC B Tabiauue
CPEIHME NAHHbIC TAKKEC MOTYT M3MEHATHCA. HecMOTps Ha GakTOphl HEYBEPEHHOCTH, MOJIyYaeMble
B Pe3y/bTaTe OJHOKPATHOIO y4eTa AaHHBIX, BHIBEJCHHBIC YHCIOBbLIC DALl B KPYNHBIX YepTax ABs-
JOTCA XaPaKTCPHLIMHE UISA H3MCHEHMM (PAKTOPOB MACCh! JAPEBECHHbBI, COOTBETCTBEHHO 1A PH3HONO0-
IMYECKHX 0COOEHHOCTEH opexa YepHOro.
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Knacc 6onnrera | =
>
=
5 6,4 48 52 4,7 7.3 41 ‘ 2 1 2 4,65 43 8,60 | 8,60 5 -
10 133 1 102 | 11,2 | 10,5 | 119 | 1478 90 13 15 | 1429 | 105 | 10,50 | 1240 | 1 g
15 184 | 145 | 157 | 154 | 149 | 843 142 24 39 | 21ss | 181 | 1207 | 1520 | :
20 222 | 17,8 | 192 | 195 | 17,3 | 602 193 34 73 | 2744 | 266 | 1330 | 17,00 :lus)
25 250 | 204 | 21,8 | 230 | 193 | 479 239 37 1o | 3us2 | 349 | 1396 | 1660 | 25
30 212 | 25 [ 239 | 260 210 [ 403 | 27 36 146 | 3435 | 425 | 1417 [ 1520 | 30
35 | 289 | 241 | 255 | 288 | 224 | 347 | 33 | 32 | 178 | 3625 | 401 | 1403 | 1320 | 3
40 30,2 | 254 | 267 | 31,3 | 236 | 306 342 27 205 | 3748 | 547 | 13.68 | 1120 4(5)
45 312 | 2634 277 | 335 | 245 | 274 364 23 28 | 3851 | 592 | 1316 | 900 | 45
50 319 | 270 ] 283 | 353 | 253 253 382 19 247 | 3927 | 629 | 1258 | 740 | 50
55 323 | 274 | 287 | 369 | 258 236 395 17 264 | 4006 | 659 | 1198 | 600 | 55
60 | 326 | 27,7 | 290 | 383 | 262 | 221 | 406 15 279 | 4073 | 685 | 1142 | 520 | 60
65 328 | 27,8 | 29,2 | 39,7 | 264 | 207 413 1 14 203 | 4150 | 706 | 1086 | 420 | 6
70 330 | 279 | 293 | 41,0 | 266 195 419 12 305 | 4213 | 724 | 1034 | 360 7?)
75 33,1 | 280 | 294 | 423 | 268 184 424 1 316 42:70 740 9087 | 320 | 75
80 332 | 281 | 29,5 | 436 | 269 174 428 10 326 | 4324 | 754 943 | 280 | 80
S
Knacc 6ounurera Il
5 438 3,6 3,9 3,5 59 26 2 2 7,14 28 560 | 5,60 5
10 10,2 7,9 8,5 8,1 9,8 | 2045 61 9 1n | 1528 72 7,20 | 880 | 10
15 145 | 11,4 | 124 | 121 126 | 1128 99 17 28 [ 22,05 | 127 847 | 11,00 | 15
20 178 | 143 | 154 | 156 | 148 | 794 137 24 52 | 27,51 | 189 9,45 | 12,40 | 20
25 204 | 167 | 178 | 188 | 167 | 607 171 29 81 | 3214 | 252 | 1008 | 1260 | 25
30 25 | 186 | 197 | 21,5 | 182 | 500 202 28 109 | 3505 | 311 | 10,37 | 11,80 | 30
35 241 | 201 | 21,3 | 240 | 194 | 425 229 25 134 | 3691 | 363 | 10,37 | 1040 | 35
40 254 | 213 | 224 | 262 | 204 | 374 251 22 156 | 3833 | 407 | 10,18 | 880 | 40 B
45 963 | 222 | 233 || 282 | 21,2 332 269 18 174 | 39,28 | 443 984. 720 | 45 &
50 270 | 229 | 240 | 298 | 21,9 [ 304 284 13 187 | 39,70 | 47 942 | 560 | 50 5
55 294 |, 233 || 244 | 33 | 23 | 2P 293 12 199 | 40,45 | 492 895 | 420 | 55 =
60 277 | 235 | 246 | 325 | 227 | 262 300 1 210 | 41,18 | 510 8,50 | 3,60 | 60 s
65 278 | 236 | 248 | 337 | 229 | 246 305 10 220 | 41,9 | 525 808 | 300 | 65 3
70 279 | 237 | 249 | 348 | 230 | 23 309 9 229 | 42,57 | 538 7,69 | 2,60 | 70 =
75 280 | 238 | 249 | 359 | 231 218 312 8 237 | 43,19 | 549 >go 220 75 E
80 281 | 238 | 250 | 370 | 232 | 205 315 7 244 | 43,65 | 559 699 | 200 | 80 g
(@]
Knacc 6onutera lII. E
5 3,6 2,7 2,9 2,6 4,8 17 | | 5,56 18 3,60 | 3,60 5 5
10 7,9 6,1 6,6 6,2 81 | 2783 42 5 6 | 12,50 48 480 | 600 | 10 g
15 11,4 9,0 9,7 95 | 10,7 | 1537 69 12 18 | 20,69 87 580 | 7,80 15 3
20 RN T O T 5. G U R M ) 97 18 36 | 27,07 | 133 665 | 920 | 20 3
25 167 | 136 | 145 | 153 | 144 | 776 123 21 57 | 31,67 | 180 7,20 | 940 | 25
30 186 | 154 | 163 | 17,7 | 157 | 625 146 22 79 | 3511 | 225 7,50 | 9,00 | 30
35 20,1 168 | 17,7 | 200 | 168 522 167 ) 20 99 | 37,22 | 266 760 | 820 | 35
40 21,3 | 17,9 | 188 | 220 | 17,7 | 450 184 18 117 | 3887 | 301 7,53 | 7,00 | 40
45 22 | 188 | 197 | 238 | 184 | 39 199 14 131 | 39,70 | 330 733 | 580 | 45
50 29 | 194 | 203 | 252 | 189 | 362 209 1 142 | 40,46 | 351 7,02 | 420 | 50
55 233 | 198 | 207 | 265 | 193 [ 332 217 9 151 41,03 | 368 669 | 340 | 55
60 235 | 200 | 209 | 275 | 196 | 312 22 | 8 159 | 41,73 | 38 | 635 | 260 | 50
65 236 | 20,1 | 21,0 | 285 | 197 ) 26 | 6 | 165 | 4220 | 391 | 602 | 200 65 N




1 | 2 3 } 4 | 5 | 6 [ 7 , 8 | 9 | 10 | 1 | 12 | 13 | 14
70 23,7 20,1 21,1 29,5 ) 19,8 273 228 6 l 171 \ 42,86 399 ' 5,70 1,60 70
75 23,8 20,2 21,1 30,4 19,9 258 230 6 177 43,49 407 5,43 1,60 75
80 23,8 20,2 21,1 31,3 ‘ 20,0 243 231 6 | 183 44,20 414 5,18 1,40 80
Knacc 6ounrera 1V.
5 2,7 2,0 2,1 1,9 3,9 11 11 2,20 2,20 5
10 6,1 4,7 5,0 4,7 6,7 4733 28 3 3 9,68 31 3,10 4,00 10
15 9,0 7,1 7,6 7,4 9,0 2095 48 8 11 18,64 59 3,93 5,60 15
20 11,5 9,2 9,9 10,0 10,9 1339 68 14 25 26,88 93 4,65 6,80 20
25 13,6 11,1 11,8 12,4 12,4 988 88 17 42 32,31 130 5,20 7,40 25
30 15,4 12,7 13,4 14,6 13,6 779 106 17 59 35,76 165 5,50 7,00 30
35 16,8 14,0 14,7 16,7 14,6 632 122 16 75 38,07 197 5,63 6,40 35 S
40 17,9 15,0 15,8 18,5 15,3 538 136 13 88 39,29 224 5,60 5,40 40 E
45 18,8 15,8 16,6 20,0 15,9 476 147 10 98 40,00 245 5,44 4,20 45 '3
50 19,4 16,4 17,1 21,3 16,4 431 155 8 106 40,61 261 5:22 3,20 50 g
55 19,8 16,8 17,5 22,5 16,7 391 160 7 113 41,39 273 4,96 2,40 55
60 20,0 16,9 17,7 234 17,0 365 164 6 119 42,05 283 4,72 2,00 60
65 20,1 17,0 17,8 24,2 17,1 344 167 4 123 42,41 290 4,46 1,40 65
70 20,1 17,1 17,8 25,0 17,1 324 168 4 127 43,05 295 4,21 1,00 70
75 20,2 17,1 17,9 25,7 17,2 305 169 4 131 43,67 300 4,00 1,00 75
80 20,2 17,1 17,9 26,4 17,3 289 170 4 135 44,26 305 3,81 1,00 80
Knacc 6onurera V.
5 2,0 1,5 1,5 1,4 3,1 7 7 1,40 1,40 5
10 4,7 3,6 3,8 3,6 5,6 19 2 2 9,52 21 2,10 2,80 10
15 7,1 5,5 59 5,8 7,6 2798 34 5 7 17,07 41 2,73 4,00 15
20 9,2 7,4 7,9 8,0 9,3 1725 49 9 16 24,62 65 3,25 4,80 20
25 11,1 9,1 9,6 10,1 10,7 1235 63 13 29 31,52 92 3,68 5,40 25
30 12,7 10,5 11,1 12,1 11,7 936 77 13 42 35,29 119 3,97 5,40 30

———————— e —————— e —————————————

35 14,0 11,7 12,3 13,9 12,6 768 89 13 55 38,19 144 4,11 5,00 35
40 15,0 12,6 13,2 15,5 13,2 651 100 10 65 39,39 165 4,13 4,20 40
45 15,8 13,4 14,0 16,9 13,8 564 108 9 74 40,66 182 4,04 3,40 45
50 16,4 13,9 14,5 18,0 14,2 509 115 6 80 41,03 195 3,90 2,60 50
55 16,8 14,2 14,8 19,1 14,5 459 119 5 85 41,67 204 3,71 1,80 55
60 16,9 14,4 15,0 19,8 14,7 431 | 122 3 88 41,90 210 3,50 1,20 60
65 17,0 14,5 15,1 20,5 14,8 405 123 3 91 42,52 214 3,29 0,80 65
70 17,1 14,5 15,1 21:2 14,8 379 124 3 94 43,12 218 3,11 0,80 70
75 17,1 14,5 15,1 21,8 14,9 357 125 3 97 43,69 222 2,96 0,80 75
80 17,1 14,5 15,1 22,4 14,9 337 125 3 100 44,44 225 2,81 0,60 80 E
m
=
Knacc 6onutera VI §
>
5 1,5 1,2 1,1 5 5 1,00 1,00 5 X
10 3,6 2,8 2,9 27 4,6 13 1 1 7,14 14 1,40 1,80 10 g
15 5,5 4,4 4,6 4,5 6,4 23 4 5 17,86 28 1,87 2,80 15 E
20 7,4 6,0 6,3 6,4 7,9 2277 34 7 12 26,09 46 2,30 3,60 20
25 9,1 7,4 7,8 8,2 9,2 1557 45 10 22 32,84 67 2,68 4,20 25 E
30 10,5 8,7 9,2 9,9 10,2 1157 56 10 32 36,36 88 2,93 4,20 30 :
35 11,7 9,8 10,2 11,5 10,9 943 65 10 42 39,25 107 3,06 3,80 35 E
40 12,6 10,6 11,1 13,0 11,5 77 73 9 51 41,13 124 3,10 3,40 40 <
45 13,4 11,3 11,8 14,2 11,9 672 80 6 57 41,61 137 3,04 2,60 45 ¥
50 13,9 11,8 12,2 15,2 12,3 606 85 4 61 41,78 146 2,92 1,80 50 2
55 14,2 12,1 12,6 16,1 12,5 543 88 3 64 42,11 152 2,76 1,20 55 S
60 14,4 12,2 12,7 16,8 12,7 506 90 2 66 42,31 156 2,60 0,80 60 o
65 14,5 12,3 12,8 17,4 12,8 473 91 2 68 42,77 159 2,45 0,60 65
70 14,5 12,3 12,8 17,9 12,8 445 92 2 70 43,21 162 2,31 0,60 70
75 14,5 12,3 12,8 18,4 12,8 421 92 2 72 43,90 164 2,19 0,40 75
80 14,5 12,3 12,8 18,9 12,8 398 92 2 74 44,58 166 2,08 0,40 80

6C
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Tab.auya 2. Coomuowenue 2ycmoms u COMKHYMOCIU
6 nacadxcoenusx yepnoeo ¢ Benepuu

I'yecroTa BHa
MECTONPON3PacTaAHHAAX

Comgny-
il | L , In. ' 1. | v. | | VI
| KJIaccon
| | | |
0,1 0.1 0,1 0,1 0,1 ! 0,2 . 0,2
0,2 0,2 0,3 0.3 _ 0,3 ! 0,3 : 0,4
03 ] 0,4 | 0,4 0,4 ' 0,5 ' 0,5 0,6
0,4 0,5 0,5 0,6 0,6 0,7 0,8
0,5 0,6 0,6 0,7 0.7 _ 0,9 Z 1,0
06 | 07 08 | 08 09 | 115 B
0,7 0.9 i 0.9 i 1,0 | 1,0 : |
0,8 1,0 ; 1,0 : -

PocT Hacaxenuii opexa 4epHOro Kak B BBICOTY, TAK M B TOIILHHY, B HAYaJe SBIAETCH ObICTPBIM.
PoCT B BBICOTY KyJIbMUHHDYET B Bo3pacte 10—25 ner, pocT B TOMIMHY %€ B Bo3pacTe 20—35 ner.
Poct B BBICOTY HaumHas ¢ Bo3pacTa 40—50 ner nagaer gaxe B HACAKIECHWAX OpEXa YEpHOIO, CTOS-
IHHX HA JIY4IIHX MECTONPOH3PACTAHMAX,

CpasHeHHE PAIOB IAHHBIX C AHAJIOrHYHBIMH JAHHBIMH APYTHX APEBECHBIX MOPO.I HE ABJISETCH MO/ h-
HOCTBIO peaibHbiM. TpeboBaTenbHOCTE K MECTONPOU3PACTAHHIO W OHOIOTHA PA3/IMYHEIX IPEBEC-
HBIX ITOPOJI Pa3Hbl, HO PACXOAMTCA M METOH cocTasieHus Tabiuu xona pocra. HecmoTps Ha 37O,
BCE ke 1e/1eco00pa3HbIM 0Ka3bIBAETCS MPOBECTH NAPAILIeh MeXIy pocToM ocobeit 1y6a obkikHO-
BEHHOTO, CTOSIMX B NMOMMAX W MEX/Iy POCTOM Opexa YepPHOro, TaK KaK OHH BCTPEYAloTCs BMECTe
W HACAXK/IECHHA OPEXa YEPHOTo, NPOH3BOAAIIHE CTOMMOCTH, B HACTOSMIIEE BPEMSA CTOAT HA XOPOIIAX
MecTonpou3pactanusax ayba obeikHoBeHHOro. XOpOllHe MOMMEHHBIE HAcakIeHHs ayba OOBIKHO-
BEHHOTO NPENCTARIAIOTCA JYHITHMH Knaccamu DonuTeTa Tabimil xona pocra ny6a o6bIKHOBEHHOT O,
cocTaBieHHBIX P. Kuwem; npuseneHnsie B TabauUax JaHHBIE NPUTroaHs! ans cpasaenns (Kiss, 1970,
1971).

Ha Tom ke, OTJIMYHOM, MECTONPOH3PACTAHHN OPEX YEPHELI B POCTE M0 BLICOTE CHAYANA [PEBOC-
XoauT ay0 oOnikHOBeHHBIH. TTo3aHee, k Bozpacty 30—40 ser, pa3sHHUA BLIPABHUBAETCH.

Opex 4epHblii — 3TO CHBHO CBeTOMIOOMBas TMOpoOd, KOTOopas Hykaaercs B Gonee coboaHoM
ctoanuu. bonee GBICTPLI HAYAILHBIH POCT B TOJILIKHY AePEBLEE YEPHOTO Opexa HEMEIEHHO Tepsi-
€TCsl, KaK TOJIbKO KDOHBI HX HAYMHAKOT TeCHUTbCA. Ocobu, BEIPOCLINE B TECHOM CTOAHHH, ITO3/IHHH,
C 3aTPYJAHEHHAMH MOTYT (POPMHPOBATE CBOM KpoHBIL. [Tocse 3an031a/10r0 HapylIeHHs COMKHY TOCTH,
MBI MOKEM TIOJIYYUTE TOJILKO APEBOCTOM, 001aarolne y3Koil KPOHOIi, OTCTABIINE B POCTE 110 JHa-
METPY, HMEOIIHE HEOCTATOYHEI 3anac JPeBecHHBI.

Jna ueneit ompeaeneHus 1o THIAM MECTONPOM3PAcTaHuii caMoii GaaronpHATHON COMKHYTOCTH
JIPEBOCTOEB, CTENEHH MPOPEeKUBAHMSA, OJHOKPATHAS CHEMKA JAHHBIX ABJIAETCH HEAOCTATOYHOI; [1s
aToro Tpedyerca Gosee AnUTENbHOE HMccneqoBanue. is oxapakTepH30BaHHsA TENeperHero mojo-
AEHHSA, CeroJHAIIHCH CTENeHH MPOPEKHBAHNSA, H CTENEHH NPOPEKEHHOCTH, Xopoluue HHbOpMALHK
MPENOCTAB/IAOTCA BelIHMuHAMHE )%, npenaraeMeivMu P. Kuwem (Kiss, 1965). (Benwunna y%, — 310
CTOKpaTHAs BEJHYMHA YACTHOTO CpPEeIHero MpOCTPAHCTBA POCTA H BepXHEeil BBICOTHI, HCUHCICHHOIO
W3 YHC/A CTBOJIOB IJIaBHOTO ApeBocTos.) Bemuunusr 3%/ opexa 4YepHOro, HCYMCIICHHBIE U1 CpaBHE-
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Puc. 3. — Cpeonuit duasemp 21a8H020 OPe6oCMOs Opexa YepHo20 npu HPpaKyuonuposanuul na
CMynenu no 2 ¢m, 6 3a6UCUMOCINI ON 603PACMA, 6EPXHEN BHICOMBI U KAACCO8 Gonumema

HUS W3 HOPMATHBHBIX, COOTBETCTBCHHO CTATHCTHYCCKHX Tabumu Xona pocta ayba oObIKHOBEHHOTO,
cocrapienubix P. Kuwem, npuBeienbl HA puc. 4.

B HacaxicHMAX opexa YepHOro BeIMMuHbl ¥%, npubau3uTenbHO 40 Bo3pacta 50 ner nocreneHHo
CHHXAIOTCH, YTO YKa3bIBACT HA YMEPEHHYIO IPOPeXeHHOCTL. B Bo3pacte 6onee 50 ser, pezkoe no-
BbILICHHE KPHBOH YKa3biBACT HA CHHACHHE YHC/IA CTBOJIOB, HECOPA3MEPHOE POCTY B BhICOTY. IToHH-
ACHHE YMC/IA CTBOJIOB B HACAKICHMAX OpPEXa YEPHOrO, CTOAIIMX HA MECTONpOM3pacTraHusx dosee
cnabpix knaccop OoHHTETa, 0OOCHOBAHO NMOHMUKEHHOM APEBECHOH NPOAYKTHBHOCTBIO MECTONPOH3-
pacTaHuil M CBA3aHHOM C Hell rubenbio CTBOIOB. HapyleHne COMKHYTOCTH JIPEBOCTOEB Opexa 4ep-
HOro B BO3pacte cebiiie 50 JieT spasiercs HeoOOCHOBAHHBIM C TOMKH 3PEHHMS OCTAIOLIEr OCH APEBOCTOS.
Takoe CHHAKCHHC YMCJIa CTBOJIOB MOXKET ObITh CBEJCHA K NPHYHHAM, CKPBLIBAIOIMMCSH B BCACHUM
X03sicTBa. DTO yKa3blBaeT Ha TO, YTO HAYAJACh CTOMMOCTEH M3 JAPEBOCTON.

Cxema npopeAkHBaHMsA APEBOCTOA OPEXa YEPHOro, BBIPAXKCHHAS B BEJIMYMHAX 77, MOKET HMETH
npo0er, CXOAHbI ¢ HOPMATHBHOMN NMHKEH 1y6a 0OBIKHOBEHHOrO, HO LIE/IECOOOPAa3HLIM OKA3bIBACTCS
IUIAHAPOBAHKE BMELUATENLCTBA, Oosee cuilbHOro Ha 5%,.

M3-3a cBeTOMOOMBOCTH H NMOBLILCHHON TPeOOBATEILHOCTH K NPOCTPAHCTBY POCTa, Lenecoobpas-
HbIM OKa3bIBACTCH BbIPALUMBATH OPEX YCPHBINH B CMECH C APYTHMH JpeBeCHbIMH nopoaamu. Ha npa-
poaKHe OH 00pa3syeT CMEIIAHHbIC APEBOCTOM C yOoM, siceHeM, KIeHOM u Kapueil. Kpome cserosmo-
OMBBIX APCBECHBIX NMOPOJ, 0OOCHOBAHHBIM OKA3bIBACTCH M BBCACHHC TCHEBBIHOCIMBBIX MPHMECHBIX
nopoa. Mexiy npo4uM, posib NpUMeceil 3aK1104aeTcs B cnocodcTBOBaHNH OGHOIOrHYECKOH OYHCTKE
OT Cy4bCB 3aTCHEHHA CTBOJIOB.

Pa3Be/icHHe HACAKICHHIA Opexa YEepPHOro CTAHOBHTCS IKOHOMHMYHBLIM NPEXKIE BCErO MNPOM3BOJI-
CTBOM JPEBCCHHBI NPHIOAHBIX /15 NYLUCHHA pa3mepos. Clle0BaTe/IbHO, €ro BhIPAILIHBAHHEM CTOHT
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Puc. 4. — Beauuunst %, yuemnsix naowadeii opexa uepnozo, kiaccoe 6onumema [—III—V

mabauysi X006 pocma opexa uepHozo, Kaacca 6onumema I no HOpMamueHsim u cmami-

emuteckum mad.auyam xoda pocma dyba obsiknosennozo Kuiia, e sagucumocmu om epxuei
asIcomebl u go3pacma. Beauuunst, ucuucAeHnbie uz OaHRbIX 21a8H020 Opeaocmos

3aHHMATECS B MECTaX, B KOTODBIX OH JaeT IpeBecHHY, MPUIOAHYI0 iiaA nywmenns. [Ipn MeTomuke
BHIPANIHBAHKUSA OPEXa YePHOTr0, HCMOb30BAHHOM 0 CHX TOp, Ha MecTonpouspactaunax I—II knaccos
GonnTeTa K BO3pacTy S0—70 j1eT cpeHuii HaMeTp HACAKIEHHS MOCTHIaeT KelaHHEIX 35 cM. TakuMu
MECTONPOH3PACTAHHAME B Hamleil CcTpaHe ABIAIOTCS IiIyOOKWE, CBEXHE, CPEIHEBLICOKO Jexallne
HOYBEI OM, @ TaKKe HAHOCHBIE OYBHI B XOJIMHCTEIX paifoHax cTpansl. Hacaxkienus opexa 4epHOro
V—VI xnaccop DoHHTETAa HE MOTYT NPHHEMATECA BO BHHMAHME KaK HACAKICHWSA, IPOH3BOIANIHE
CTOMMOCTH, OHH He ABJISIIOTCS X03alcTBeHHbIMHE Jlecamu. [Tpon3BoIMMas B HUX JPEBECAHA TOCTHTAET
Pa3MEpOB, TIPH KOTOPHIX OHA Y3KE MOYTH YTO MOKET PeajH30BATLCA B KauecTse (pacOHHOTO MaTepH-
ana.

HacaxneHnus opexa 4epHOro MIHAPOKO Pa3BOANIACEH Ge3 H3y4eHns ero TpeboBaTeILHOCTH K MECTO-
npou3pacTandio. Ha 370 yka3slBaeT MIMPOKOE MOJie pacCeHBaHHsA MECTONPOM3PACTAHMIL, YKa3aHHOE
Ha pHc. 1. JIna Toro, 4To0kI HACAXIEHHS OpeXa YepHOro (DaKTHYECKH NPHHOCHIH OKHUIAHHYIO TPH-



33

JAPEBECHAS MNPOAYKLIMUSA OPEXA YEPHOIoO

-\*\a p.. ..\.v.,f. .._\KQ »"

i b n
b .ulnlv... e 2

- -l .
e sm—

B - . T g s
. . N o e — 7 "~
—— s

WA, i

g, tk”.h ﬁ%ﬂ.g

B NI (O
r&&.ﬁ? T -
- - o

——
A — o v
g lp.‘htt‘.\\\é?vu - "

- SRR . N

2a. Cpednuit duamemp na

3. (Pomo: Mairomaw)

Puc. 5. — Hacaxncoenue opexa uepnozo. Kéakeo, ewiden 67a. Bospacm: 71 200. Bepxuas
evicome 2pyou: 38,1 cm. 3anac dpesecunvi: 405 m

evicoma: 30,2 m. Kaace Gonumema I. Yucao cmeoaos: 226 na

3 Erdészeti kutatdsok 1974,
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6aBOYHYIO CTOMMOCTB, HCOOXOAMMBIM OKA3bIBACTCA NEPECMOTPETh Cro HACTOSAIIEE PAaCHpOCTpaHe-
HHE, MECTO €ro MCIoIb30BaHUA.

M3-3a oTCcyTCTBHA TAGMUBLI X044 POCTA OpeXa YePHOro MOMb30BAJIMCh Pa3HbIMK TabIHIAMK X0/
pocra. B nocnensee BpeMs HCIOb30BAM TabAHILBI X042 pocTa Jyda 0OBIKHOBEHHOrO, pa3paboran-
Boie Kuwesm. Tlpa nonb3osaumn Tabimuamu xoaa pocra ayba oObIKkHOBEHHOro Kinace GoHMTETa Ape-
BOCTOCB Opexa YepHOro cHavaja a0 Bospacra 30—40 jer OUeHHBAJICA HECKOJILKO BBILIC, B CTAPLIEM
BO3pacre ke — mauke. ITpu ncnons3osanuu Tabmmu Xona pocra ayba oGbIKHOBEHHOTO OLICHKA JApe-
BECHO# NPOAYKUMH TAKKE OKa3asachk omubounoit. KommyecTBo GakTHYECKOH APEBECHO NPOAYKIHH
B Bo3pacre cseiie S50 ser, B HanpasicHAH K GoJsiee crabbiM MECTONPOK3PACTAHMAM, YXe 1 B Gonee
MOJIOZIOM BO3pacTe GbIJIO NPEyBETHYCHO.

BBIBO /1Bl

JIecoX03aHCTBCHHOE HCMOIBLIOBAHKE aKKAMMaTH3HPpOoBaHHOro H3 CeBepHoil AMEPHKH opexa Yep-
HOro ObUTO ONPaBAAaHO PE3Y/ILTATAMM, AOCTUIHYTHIMH B OTEYCCTBEHHBIX YCIOBHSX. Opex 4epHbii
HA COOTBETCTBYIOUIHX €ro TpeOOBAHHAM MCCTONPOM3PACTAHMAX IOAMTLCH IS MOBBILCHHSA TIPOH3-
BOJICTBEHHOM CTOMMOCTH HAIIHX JiecOB. TaKHMH MECTONPOH3IPACTAHHAMM ABJIAIOTCA Y HAC riy6o-
KHE, CBEKHE NMOMMCHHBIC MOYBLI ¢ 60JIeC BHICOKHM PACIOIIOKCHHEM, @ TAKAKC HAHOCHBIC MOYBBI X0/~
MHCTHIX PaifOHOB, HA KOTOPBIX K BO3pacTy 50-—70 jieT HacaX AeHUs JJOCTHIAIOT PA3MEPOB JIPEBECHHBI,
MPHTOJHON 118 JIYIICHHSA,

TIpu HCnONb30BaHUM JAHHBIX 98 MOZICILHBIX TUIOMAICH X0/1a POCTa H OPrXO3IUIAHOB 699 BbIICIOB
HaMH cocTapieHa Tabumua Xoza pocra, JICHCTBHTC/ILHAS UIS OTEYCCTBEHHBIX JIPEBOCTOCB Opexa
yepHoro. MerozoM reoMerpudeckoit nporpeccan chopmupoBano 6 kinaccos Gonurera. Pan nau-
HBIX, IPHBEACHHDIH B Tab/mue, OTPAakKAaeT CPEAHHE Pe3y/IbTAThl HACTOSIINX YCIOBHI JAPEBOCTOCB;
OH TIPHT'OJICH JUISl OUCHKH HBIHCIIHHUX YCJIOBHH ApeBocToes. I1pH paunoHaJbHOM BEICHHN X03siCTBA
Cpe/IHHE BEIMYHHBI MOTYT OBITH H3IMCHCHBI.

Pocr opexa wepHOro cuavana OwicTpblit. POCT B BBICOTY Ky/ibMHHHpPYET B Bo3pacre 10—25 ser,
a pocT B TOMUMHY B Bo3pacre 20—35 sier.

Opex uepHbIit — cBeTOMOONBas nopoaa, Tpedyiomas 6onee ceoboaHoro crosnus. HavanbHbiit
OBICTPBIH POCT HEME/UICHHO TPEKPAIIACTCS, KAK TOJBKO KPOHBI HAYHHAIOT TeCHUTHCH. PyOku yxona
1es1ecoo0pa3HO 3aKOHYHThL B NEPHO IHEPrHYHOro pocrta, A0 Bo3pacra 30—35 ner.,

W3-3a TpeboBanuii opexa 4epHOro x 60JbIIEMY NPOCTPAHCTBY POCTA, B MHTEPECAX MAKCHMAJIb-
HOTO HMCMOJIB30BAHMS APEBECHON NMPOAYKTHBHOCTH LE/IeCOO0PAa3HO BHIPAIMBATE €0 B CMELIAHHBIX
HacaXAeHHAX. Pojib TEHEBHIHOCIMBBLIX MOPOI 3AKJIIOYACTCH MEXIY NPOYMM B CHOCOOCTBOBAHMM
OHOIOrHYECKOM OYHCTKE CYYbeB.
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YIELD AND IMPROVEMENT EXPERIMENTS OF
DOUGLAS FIR IN HUNGARY

LAJOS HARKAI

The attention of the Hungarian experts, just like in other European countries, has been
turned to the forest economical importance of Douglas fir. First of all Pausinger (1877) gave
account of an experiment with forest economical objective and suggested the acclimatization

of Douglas fir in order to
increase the yield potential
of beech-stands, a target
that is right even today.
Bedo (1878) wrote about
Booth’s book, urging on
experimentsin ourcountry
on the basis of cultivation
experiments in England,
Scotland and Germany.
As early as in 1880—82
somekilograms ofseed was
procured by the Hungarian
National Forestry Asso-
ciation (Magyar Orszagos
Erdészeti Egyesiilet) and
divided among several fo-
rest offices. In 1885 the
directives of acclimatiza-
tion were discussed and
measures were taken to
organize it (Dietz, 1885;
Marosi, 1885, 1886). The
oldest douglas fir stands
in Hungary date back to
the very next decades;
they are in the forests
near Haromhuta, Iharos-
berény and Zalaegerszeg.
Unfortunately, we don’t
know much about their
origin, only that the sap-

Fig. 1. Green Douglas fir stand, Haromhuta ( Photo: Michalovszky)
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lings of the Douglas fir stands near Haromhuta were imported by rail in careful packing
from a Danish firm.

The decade between 1930 and 1940 may be taken for the second period of plantations of
Douglas fir in Hungary, the third one began in the sixties.

It is the Douglas fir—out of the exotic conifers—which gave extraordinary great yields in
the different regions of Europe under very dissimilar site conditions. It is of great importance
in Hungary, too. Its plantation is especially rewarding in forest areas which cannot depend
on the fast growing poplars because of site reasons.

Since in the course of plantation of quickly growing conifers Douglas fir is taking a
prominent part in the future, it has become necessary to determine its site requirement and
yield potential in Hungary. The advantage of Douglas fir is—among others—that it seems
promising on sites where poplars produce less, owing to site conditions.

The Department of Afforestation and Forest Genetics of the Forest Research Institute
has been investigating the stands and occurrences of Douglas fir in Hungary since 1962.
On a net area of some 40 ha the data of 37 soil sections, on 73 sample plots covering, 5.55
ha the data of more that 10,000 stems were recorded. The survey of data of the stems on
the sample plots was repeated every five years.

Site investigation of Douglas fir stands

In course of the examination of their climatic requirements the the climatic conditions of
their native site were compared to those in Hungary on one hand. On the other hand, the
range and growth data were compared to the climatic data of the cultivation areas.

On comparing the occurrences in Hungary to the climatic data of the respective areas, it
has been stated that out Douglas fir stands generally occur on areas with annual precipitation
over 600 mm and with annual average temperature lower than 10.5 °C. They cannot be
found in dry lowland regions with continental climate. As for climatic requirements, Douglas
fir may be planted safely on the site types of beech and hornbeam, because its humidity
requirements are satisfied by them.

As for frost hardiness, it has been stated that the older stands (Hiromhuta, Zemplén
mountains) can bear the extremes of climate well. Only the shoots of the outermost or
dominant trees or those in parks are damaged by advective frost, but this is not significant.

Juvenile frost hardiness has also been examined in order to exclude frost-sensitive types
from planting. It is useful to know that among the saplings frost-sensitive, socalled “real”
individuals may be marked off from more frost-hardy ones of so-called “Abies type”. The
former are light green, their top bud is undeveloped, the needles of the leader shoot are
twisted. On the latter the needles are deeper green, the top bud is more developed and the
needles are not twisted. The examination was made on saplings planted from seeds of five
different provenances (Austria, G.D.R., U.S.A. and two of Hungary) by Mrs. Nagy (1967).
On the examination the physiological, biochemical and phenotypical characteristics, reliably
correlated to one another, were determined and six types of frost-hardiness were distin-
guished. The Lammas-shoots are characteristic of the degree and nature of frost-hardiness.
By means of those the frost-resistant and frost-sensitive types may already be separated
in the nursery-garden. Those not growing Lammas-shoots on their top shoots are frost-
resistant and vice-versa. The percentage of frost-resistant and frost-sensitive types is char-
acteristic of the provenance of seeds.

On examining the influence of bedrock and configuration of terrain, it has been stated that,
if the site is suitable, douglas fir grows in hilly country (Western-Transdanubia) just as well
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Table 1. Hdromhuta 121 b. Sample plot 1.
Exposure: North. Age: 60 years (1973)

' l Volume per hectare *
T R :
Species | E§ (32 é - g E
| @ & ] a8 | > | g 2| 3 % g3
per 0.1 ha Z & E 2 3 o b
pe. ' m* I m* Z m* E a m*
|
Douglas fir 25 | 5.131| 97.5| 72 | 975 | 1354 93 83 | 225
Spruce 10 | 0.530 76| 28 76 271 7 17 4.5
Total: | 35 |5.661|105.1] 100 [1051 | | 100 | 100 | 27.0
Hdromhuta 116 e Sample plot XVI.
Exposure: South-West. Age: 67 years (1973)
Douglas fir | 24 | 3.184| 50.8 ! 34 508 | 1493 , 70 1 79 223
Silver fir . 4 |ooas| 04| 6 | 4 7 | =
Spruce 1 /0020 02 1 2 ’ 2 f ] —
Beech | 3 |oos| 0a| 4| 1| 2 | L
Sessile oak | 39 |1641| 212 55 |212 | 385| 20 | 20 | 57
Total: | 71 [4904]| 72.7 [ 100 | 727 | | 100 | 100 | 28.0

as inin the Zemplén mountains (taken for mountains on the scale of our country). As regards
exposure and inclination, the results are varying. In the Zemplén mountains douglas fir stands
can be found on both northern and south-western slopes, as well as on relatively plain
terraces and on slopes of 15—20 degrees.

From the findings the general conclusion may be drawn that the configurations of the
terrain have influence chiefly through the climatic conditions of the site.

As regards the bedrock of the native site, douglas fir stands may be found on soils coming
from quite different—volcanic, sedimentary and metamorphic—origin. In Hungary stands
can also be found on bedrocks as rhyolitic tuff, andesite tuff, weathered andesite, calcareous
sandstone, loess, abode like loess, alluvial carbonate sand and red earth (“nyirok” soil).
It has been stated that it is not the bedrock, but the soil coming from the bedrock that influ-
ences the growth decisively. This is proved by Table 2., too, where the soils coming from the
bedrocks listed there, are shown on which our best Douglas fir stands grow.

On examining the hydrological demands, on the basis of findings in our country it may be
stated that undrained, humid sites are not suitable, because Douglas fir needs air. It grows
well on sites with seeping water and periodical watering, if the other site conditions are
appropriate. Its growth on soils with changing moisture, i.e. on periodically pseudogley soils
is dubious. It may be planted only on areas with slightly fluctuating watertable, with no
aboveground water out of the sites with constant moisture. Douglas fir should not be planted
on waterlogged areas or those covered with water.

On the basis of the results of the examination of soil and nutrient requirements it may
stated that Douglas fir grows best on sandy adobe and adobe soils with good structure, with



DOUGLAS FIR IN HUNGARY 41

Table 2.

Bedrock Genetical soil type Locality

hyperacid brown
forest soil

Rhyolite tuff podsol brown | Haromhuta
forest soil

brown earth !
Andesite tuff brown earth ‘

Weathering andesite brown forest soil Paradsasvar

with washaway clay ‘

Loess-like adobe brown forest coil | Iharosberény
with washaway clay

Red earth brown earth | Haromhuta

good water regime, and with medium deep or deep surface soil. Liability of the surface
soil to crumble does not hinder growth, if it does not spoil water regime. Soils containing
CaCO,, or hyperacidity does not suit this species. Steady humidity of the soil is of primary
importance; it is seriously injured by recurrent desiccation (reddening needles, then decay).

The analysis of needles is chiefly used for determining whether the respective tree species
is satisfactorily supplied with nutrients. Such analyses have been made in the stands near
Tata, Val, Kdroshegy, Telekes, Tomord and Parddsasvar. The correlation between the
nutrients content of the soil and that of the needles is loose. At Koroshegy the use of phos-
phoric fertilizer is recognizable even in the needles, just as the potassium supply at Pardadsas-
var. But only some slight relation seems to be between the growth of stand and the nitrogen
content of the needle. From among the Koroshegy stands the nitrogen content of the soil
of those growing well is over 1%, while that of those growing less is below 1%. When all
examinations are jointhly evaluated, it may be stated—though with some reservations—that
according to the needle analyses the nutrient requirement of Douglas fir is higher than
that of Austrian pine and nearly the same as that of spruce. Therefore the desirable nutrients
percentage may be—with a slight modification—as follows:

N 1.2—1.4%
P,0; 0.4—0.5%
K.0 0.5—0.7%

On the basis of our examinations it has been stated that the fallen needles of Douglas
fir decompose relatively well, because on the sample plots with unmixed stands we could
not see raw humus accumulating anywhere. In fact, the good nitrogen content of the surface
soil proves that the needle litter of Douglas fir decomposes excellently.

In Hungary the sedimentary and alluvial soils as well as brown forest soils afford the best
possibility for planting Douglas fir. In the 70 years old stand of the forest 15 ¢ near Iharos-
berény, growing on sedimentary and alluvial soil, the mean height is 39 m, the average
diameter 56.5 cm, the total volume 1,042 m®/ha. In the 60 years old stand of the forest 121
b nerat Erd6huta, growing on brown forest soil, the mean height is 37.6 m, the average
diameter 45.6 cm, the total volume 847 m®/ha.
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Yield investigations of Douglas fir stands

Long range plans in tree species policy can be drawn up, the areal proportion for planting
quickly growing tree species can be determined only, when not only the site requirements,
but the yield potential of the tree species to be cultivated are also known.

This has necessitated to examine the yield of Douglas fir. This has been necessary also
because there is no yield table for use in our country.

The survey of stands was started in 1962 by Istvan Bané (1963) in the stands near Harom-
huta, Tharosberény, Istenmezeje, Komloska, Kéroshegy, Szemenye, Tata, Telekes, Tomord,
Vil and Zalaegerszeg. On more than 50 sample plots the re-surveys were made in 1967 and
1972.

Within the stands sample plots of 0.1 ha (40X 25 m) were marked out and each stem was
examined. The girth of each stem at breast height was measured and the respective diameter

was recorded withcmaccu-

m  Douglas fir m Giant fir racy. On the sample plots
204 16 tress 2 17 treps the height of 20-100 per

cent of the stems were
measured and the datawere
75 Z adjusted according the
height curve. Grundner’s
volume table forspruce was

g 4 used to determine the total
volume. In the course of
5 5 survey condensed records
were made containing the
datarelating to thecrowns,
shape of stems and health
o WU X haf damererlem) mi1 2 2 ) raff damerer (em) condition of the single

200 Height 20 Height trees.
RN 17 1 The yield tables include
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o 0 W Weys ., v 20 X gews was over 60%. Since the
200 2874 w1 LBH area of the available Doug-
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Double bark Hickness Double bark Hhickness on one hand, and by detai-
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- . - - — : - on different sites, on the

S W # Do 5 W0 B other hand.

diameter diamefer The construction of the
Fig. 3. Stem analysis of Douglas fir and giant fir stems felled in for- yield table for the whole
est compartment 22/a, Parddsasvdr stand wasstarted with mak-
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ing the dispersion field of heights. The field was divided into six yield classes according to
the geometrical progression method elaborated by Magyar (1940).

In order to determine the total volume of the whole stand, the volume data of the sample
plots, divided into three classes on the basis of the site survey results, were plotted separately
against the mean heights. It has turned out that most of the weighted averages of the three
site classes coincide with the envelope curves. Therefore the total volume of the whole
stand was calculated by means of the data series of mean heights.

A%
The basal area was calculated by means of the formula G=H—F. The final values were
obtained with graphic adjustment.
Relationship N=% was used to obtain the number of stems. The basal area per ha was

divided with the basal area data calculated from the diameter and so the value series of the
number of stems was obtained.

According to the evaluation on the basis of the survey the stands in the forest 121 b near
Erd6huta are of the highest value among the green Douglas fir stands in Hungary. The
great yield potential of green Douglas fir is convincingly proved by the data of Fig. 7.

Most of our Douglas fir stands are mixed ones (spruce, larch, fir, white pine, as well as
beech, sessile-oak, hornbeam, atc.); sometimes the proportion of Douglas fir is 20-40%,
as regards the number of stems, while the proportion on the same area is 60-80 %, as regards
volume. Out of the mixed stands the plantation mixed with Abies grandis shows the best
results. The forest 22/a near Parddsasvar gives an advantageous example of this kind of
mixedness, which is found in its original habitat, too.

For contrasting the yield tables made by us, the data of Hengst's yield tables for Douglas
fir (in Erteld, 1965) and those of Solymos for spruce (1968) were used. When comparing the
data of these tables it appears that e.g. in Hengst’s yield table the volume of 536 m®/ha at
the age of 50 years in the I. yield class corresponds to the volume of 580 m® ha at the age of
50 years in the III. yield class in our yield table. It is probable that the sites in our country
are of a better quality and this is the reason for the difference. Therefore foreign tables are
unsuitable for conditions in our country.

We compared our data with those in Solymos’s yield tables for spruce, because some of
our sample plots are on the areas with the best spruce plantations in Hungary, in fact they
are mixed with it. The volume of the whole stand is 691 m®/ha at the age of 50 years in the
1. yield class of spruce, while that of Douglas fir is 814 m®/ha.

Improvement of Douglas fir

The beginning of improvement activities aiming at improving the quality, increasing the
quantity of wood, as well as sees growing in plantations dates back to the middle of the
1950-es. Bané marked out and grafted 32 plus trees, chiefly in the stands near Haromhuta.

The growth of some clones was perfect, at the age of 8 years they were higher than 4 m.
The growth of other clones was very bad, at the age 8 years they were hardly 1—2 m high.
Sudden death of grafts occur however since the age of 8-10 years. Unfortunately, the reason
for this was not studied thoroughly, but the reason may be incompatibility.

Since Douglas fir is hard to graft, preference must be given to seedling orchards, because
Douglas fir yields crops at a relatively young age.
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Unfortunately, the investigation of the improvement of Douglas fir was broken off for
some time. In 1968 the Forest Research Institute joined the international provenance experi-
ment with Douglas fir organized by the IUFRO. From the observations made so far of the
material coming from 104 different places the conclusion may be drawn that 10 provenances
coming from the middle Eastern part of British Columbia, from the environs of Shuswap
Lake, and two from the North-Eastern part of Washington State vielded the best results.
This results obtained so far may naturally change depending of future hardiness to site, as
well as increment and resistance characteristics.
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MOJOXEHUWE U 3AJIAYU COXPAHEHUSA TEHOB
B JIECHOM XO3SWMCTBE BEHI'PUM

MIITBAH BAHO—YABA MATAII

M3-3a JIHTEILHOTO XH3IHCHHOTO LHK/IA JICCHBIX JEPEBLEB BONPOC COXPAHCHHA EHOB JIO MOC/e/-
HEro BPEMEHH HE ABJISUICA CTOJIL CPOYHOM 3az1a4eil B JICCHOM XO34HCTBE, KaK B CE/ILCKOM X03sicTBe.
INpeobnanaiomas YacTh HAIMX XO3AHCTBCHHBIX JIECOB CILIE H CErOAHS €CTECTBEHHOrO NMPOHCXOKIe-
mus no Kepecrewn (Keresztesi B., 1973) pasHuHHbIC 1eca 10 1994, a jeca XOJIMHCTBIX B TOPHBIX
paitonos 110 76%,.

OHAKO 34 NOC/JACAHME [CCATHICTHA HCIOJIL30BAHME CEJICKLUMOHHOTO MOCAZO0YHOTO MaTepHala
OGBICTPO PACIPOCTPAHMIIOCH H B JIECOBOICTBE, OITOMY HMEHHO HHTEPECH! CeNIeKLHH TPeOyIoT, 9T00BI
MbI 3aHHMA/THCh COXpaHeHHeM (OHIA 'EHOB HAINHX JICCOHACAKICHMH.

Llensio, nocrasieHHOM nepea orbopom, ssasercs BuIOOp ocobeit, obnanaromux GraronpusT-
HBIMH T'€HCTHYCCKHMM CBOMCTBAMM; OIHAKO, MPH 3TOM MOKET 3aTEPATHCA MHOIO LICHHBIX I'€HOB,
TaK KaK CeJICKUHOHHYIO paboTy HYXKHO IOCTABATH B PALHOHAJILHBIC IPAHHULI C OJHON CTOPOHBI,
a C ZIpyroit CTOPOHBI HEKOTOPHIE CBOHCTBA HE Y3HAIOTCH WM MX 3HayeHHe OyeT BHISBICHO TOJILKO
no3anee. [ToaToMy ¢ TOUKH 3peHHs OyAyIIero ceneKuHOHHOMH paboThl B JIGCOBOACTBE BAXKHO, YTOOBI
110 BO3MOXKHOCTH COXPAHHTH €CTECTBEHHBIH (GOHI reHOB NeCHBIX apeBensix nopox (Vidakovié—Zu-
fa, 1965).

MeTo/1 H BaXHOCTH COXPAHEHHS I'EHOB CH/IbHO H3MEHSACTCA B 3aBHCHMOCTH OT JAPEBECHOH MOPOIbI.
YacTh BaXHBIX C IKOHOMHAYECKON TOYKH 3PEHHS APEBECHBIX MOPOJA PAa3MHOXACTCS BEreTATHBHLIM
nyTeMm (eBpOAMEPHKAHCKAE THOPHAB! TOMOJA YEPHOro, WBA, YaCTHYHO akaums Genas M HEKOTOphIC
XBOMHBIC MOPOBI), APYras YacTh MOKA PA3MHOKAETCSA TONMLKO ceMeHaMu (Bl 1yba, OYK H BaXHbIC
C XO3AMCTBEHHON TOYKH 3PCHHSA XBOHHEIE OPOIbI).

BO3MOKHOCTH IIPOM3BO/ICTBA MOCANOYHOrO MaTePHAJIA 3314y COXPAHEHHS ICHOB OPraHHYHBAIOT
TOJILKO JIPEBECHBIMH IMOPOJAMH, CEMCKIHs KOTOPhIX NPOABHHYJIACH H PEIIeH BONPOC NPOH3BONCTBA
MX CCNCKUHOHHOIO INOCAZOYHOr0 MaTepHana. 31ech HMCHHO ICHETHYeCKas H3IMEHYHBOCTL JPEBOC-
TOCB B CKOPOM BPEMCHH HEH30EKHO Cy3HTCH B HALIMX XO3AHCTBEHHBIX JiecaX. B BHIpAIABAHAH €BPO-
AMEPHKAHCKHX THOPHIOB TOMOJIA YEPHOrO M MBBI YK€ JaBHO HCMO/IBL3YIOTCHA COPTA, PAa3MHOKAEMBIC
BereTaTUBHLIM nyTeM. Cpean XBOHHBIX MOPO CEMECHOBOACTBO COCHBI OOBIKHOBEHHOM B CEMEHHBIX
IUIAHTALMAX MOKET CYHTATLCA Pa3pPElICHHBIM; CYLICCTBYIONIHE YKe MPOH3BOJACTBCHHbBIC CEMEHHBIC
mnasTaumn (oxosno 100 ra), yxe B ckopom Gyaymem obecnedaT HeOOXOAMMBIE KONHYECTBA CEMSH
(Bdné—Matyds—Retkes—Szdnyi 1971).

B crieuMaibHBIX YCAOBHAX JIECHOIO XO3s#CTBA UIS COXpaHeHHs (OHIA IEHOB NPEACTaBIAIOTCA
TPH crnocoba permeHus:

~— CoxpaHeHHe LCHHBIX JICCHBIX JIPEBOCTOCB, B IPHPOAHOM COCTOSHHH,

— Co3nanne HACAKICHMI MOTOMCTBA,

— Coxpanerse oT60pHBIX ocobell m nomy sl B COCHHATBHBIX HACAKICHHAX.
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1. COXPAHEHME HEHHBIX JIECHBIX JIPEBOCTOEB
B IIPUPOJTHOM COCTOAHUMU

DTOT CraTHYecKuii crocod COXpPaHEHHS OKa3bIBACTCA HAMbO/ee OYCBHIHBIM: 3aCIYKHBAIONIHE
3TOrO JIPEBOCTON HYAKHO BHIOPATh H NPHHATH MEPHI IS MX OXpaHbl, PaccMaTpuBas ¢ reHeTHYeCKOi
TOYKH 3PEHUs, ITH Pe3ePBAThl MOrYT HCHOIHATH MOCTABJICHHYIO NEPel HEMH POJIb TOJILKO B CIy4ae,
€CJI YHCI0 ocobeil B MONy IANME JOBOJBLHO BHICOKOE, AOCTHIAeT HECKOJBLKMX ThICAY. M3BicucHue
HEOOXOMMMO# U1 ITOM Lie/TH, OTHOCHTE/ILHO KPYMHOM NJIOLIAIH H3 IPOM3BOACTBA €1Ba JTH BO3MOX-~
HO MCKJTIOMHTE/IBHO M3 IeHETHYECKHX COOOpaKeHHIt B OTHOIICHHM KY/IbTYPHBIX APCBOCTOEB H HE MO~
KET NpEMeHATHCA. [103TOMY ITOT METO COXPAHCHHSA CICAYET COIrJIACOBATH C LE/ISMH, MOCTABJICH-
HBIMH NEpe/l BEACHHEM XO3MHCTBA U COUMANBLHO-KYILTYPHBIX LieJICH, I1e TOYKH 3PCHHSA 31paBo-
OXPaHCHHs, OT/IbIXa, OXOTHHYLErO XO3AHCTBA W OXpaHsl OHOCHEeps MOTryT cCornacoBaThes ¢ Tpebosa~
HHAMH COXpaHeHHS (OHIA IeHOB, €C/IH NOBPEKICHHSA NAYLIO M AHTPONOTCHHBIC BO3CHCTBHS HE yI-
POKAIOT ECTECTBEHHOMY BO300HOBICHAIO Neca. [To Kepecmewu (Keresztesi, 1973) w3 necHo#t rmio-
many crpassl B pazmepe 1,5 MaH. ra okosno 450 Teic. ra GyAer NepBHYHO CIYXATH HE APEBECHOMN
npoaykuud. [Tpeobnazaomas 4acTh COXPAHAMBIX TAKHM 00pa30M APEeBOCTOEB B cTpaHe u 6e3 Toro
HAXOIUTHCA HA TEPPHTOPHAX, NMOTCHUMAILHO CIYKALIMX UEJAM OXpaHbl OHOChepsl M OTibIXa.
IMpuauMas BO BHEMAHHE TOYKH 3PCHHS OXPaHLI NPHPOIBI M JIECHOH THNONOTMH Yanoou w Coddpuom
(Csapody-Szodfridt, 1970) cuuraor HeoOXOMMMBIM coxpanerme moutH 100 necHsIx coobuiecTs,
DTO 03HAYaeT BEIACICHHE OKOJIO MOMYTHICAYH JAPEBOCTOEB, IPYyOBIM CYETOM HA IUTOAM 2 ThIC. Ta,
YTO ABJIACTCA TOJIBKO HeOONBINOH H0/1eH JICCHOM IUTOMAM, IEPBHYHO CyXallel He X03AiCTBEHHLIM
HeasAM.

2. CO3JAHME HACAX/JIEHUNA MOTOMCTBA

B TO Bpems KaKk CONCPKAHHE PE3CPBATOB I'CHOB IOAMTCA B NEPBYIO O4YCpe/b /IS COXPAHCHHS
HAIIAX ABTOXTOHHBIX JICCHBIX COOOIICCTB, TO HACAKICHHA NMOTOMCTBA LEIECOOOPa3HO CO3JATH
JUI COXpaHeHHA (OHIA ICHOB HALIMX Ky/JAbTYPHBIX JICCHBIX HacakAcHuil. B aToM ciiyuae HeT HE0O-
XOZAHMOCTH B HM3BJICYCHHH BBUICJICHHBIX APEBOCTOCE M3 XO3AHCTBA, HEOOXOAMMO TOJIKO 103abo-
THTLCA 00 0OeceeHHH OCAIOMHOr0 MaTePHaa A BO30OHOBIICHHUS.

¥V aBTOXTOHHBIX Ky/JIbTYPHBIX HacaxaeHuii R. Toda (1965) pekoMenayer npu BoiGOpe NpHAEPKH=~
BaTHCA CIICAYIONIMX TOYEK 3PCHHS:

1. ApeBOCTOH, NOKA3BIBAIOMIAE OYCRb XOPOIUMil POCT

2. CTapbie HACAKIACHHSA

3. APeBOCTON, BHIACIAIOMIHECA KAKEMH-THO0 COeHaIbHBIMHE CBOMCTBAMHE.

BuiGop # y4er Jydnmx ApeBOCTOEB OTEYeCTBEHHBIX APEBECHBIX NOpo nposejens: B 1950 r. (Md-
tyas V., 1960). B racTosmiee BpeMs Mbl 001a71aeM T. HA3. CEMEHHBIMHM HACAKACHHAMH 110 TIABHBIM
1opojaM, NpHBeACHABIME B Tabsr. 1.

Jns BO30OHOB/ACHHA ClEAyeT BHUICAHTH NPEKAES BCEro JPEBOCTOH, KOTOPHIE MO OPrX0O3MUiaHaM
B Ompkaiimee BpeMs nouIekaT skcruroaTamay. Ocoboe BHEMAHAE JOKHO ObITH YEIEHO TEM aBTo-
XTOHHBIM JIPEBOCTOSM, KOTOPLIM YIPOXKaeT BO300OHOBI/ICHHE, CONPOBOKIAEMOE CMEHOI JIPEBECHBIX
nopoj (HanpuMep, nomyasusK ayba, TOMosM, NPACIOCOOHBIINECS K IKCTPEMHBIM YCIOBHAM MECTO-
NpoN3pacTaHuii HA MAPTHHAJLHBIX TEPPHTOPHAX), 4 TAKAKE B CBA3H C HE ABTOXTOHHBIMHE JIPEBECHBIMH
TOPOJAMHE — COXPAHEHHIO CO3JABIIMXCS MeCTHBIX pac («land race»).

Texmuueckne 3aTpyIHEHHs, HMCIOMHECH B cOOpEe CCMAH XBOUHBIX MOPOJL, MO3BOJAIOT NPH HACTO-
ANMX YCIOBHAX cOOp CeMAH B KpaiHeM ci1y4ae B 3—35 APEBOCTOMX, C/ICAOBATELHO €18 JIH MOKHO
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Tabauya 1. IToaoxcenue & ceaexyuu i COXPAKEHUN NONY ARyl

Cemennnic apesocTon K-30 110~
ITorom- Inowans
cneunaTh. Sie mynsuwxit
Hpenecuas nopoaa noro 2
S Ra3Ha~ nemtit onKIToB ¢ reorpadu-
wenus HECKMMM CopTaMu
i s | ] =
Quercus robur 263 404 9
Quercus petraea 297 390 5
Quercus cerris — 36 —
Ipoune Brasl Quercus 59 114 -
Fagus silvatica 240 224 —
Robinia pseudoacacia 15 285 —
Ilpoune TBEpabIC JTHCTBEHHBIC TOPOIBI 2 13 -
Populus sp. | 10 —
Bcero JHCTBEHHBIX TOPOJL | 877 1476 14 |
Pinus silvestris 83 65 5 3,0 26
Pinus nigra 37 75 3 23,6 45
Picea abies 49 11 18 12,0 1100
ITpo4se XBOMHHBIC TOPOILI 123 5 1 25,0 200
Beero XBoHBIX OPOX Il L LA NS H |
Hroro | 1169 ] 1632 | 41 | 63,6 | 1371

JICPKATH LWIATC TEMIIOM IKCIUIOATALMH CEMEHHbIX HACAXKIACHMI. B cBA3M ¢ HanbGoJsiee BAXKHBIM POAOM
JIMCTBEHHBIX OPOJ, T. €. ¢ Ay6oM, pemenne cOopa CeMAH 3aBHCHT IPEA/IE BCEro OT XOPOUIEro ypo-
Kast KeJayJel B OCMOTPHTE/ILHON OpraHu3audy. ¥ JAPeBecHbIX HOPOJ, XOPOIIO BO30OHOBIIAIOIHXCS
¢ cemsir (1y6, 6yK), HACAKICHHE TOTOMCTBA MOKET ObITh CO3/IAHO M HA MECTE MYTEM €CTECTBCHHOTO
BO300HOBICHHS (3TO CTPEMJICHHE XOPOLIO BKJIANBIBACTCH B TENEpEIIHee HAlIe XO3AHCTBEHHOE Ha~
npassicane). Y JpesecHON MOpoisl, Aalomel Xopouyio nopocis (akauuas Genas), creayer Xopomo
obcyuTh H BONPOC BO30OHOBNCHHS CEMEHHOIO HACAKICHHS C MOPOCIIH.

J1ns B0306HOBICHHSA CeMeHa crieayeT cobupaTtsh no kpaiineit mepe ¢ 40—50 nepesLes BbUICICHHOTO
JPeBOCTOS. BBHIY TOTO, 9TO BBIIC/ICHHBIE ACPEBbS OIUIOAOTBOPAIOTCS B NEPBYIO OYepe/ib MbUILIO,
OPOHCXOAANICH W3 MX OKPYAKEHHs, NPH HAUICKAINEM PABHOMEPHOM pacHpeie/IeHHH, 9TO OTHOCH=
TEALHO HeDOMBLIIOE YHCIIO OKA3LIBACTCS AOCTATOYHBIM [UIA NpecTaBieHns GOHa reHOB APEeBOCTO.
Mm obecnieqnBaercs A0BOJIBHO IIHPOKHIL FeHETHICCKHI CIEKTP AU TOro, YTobbl BO30OHOB/ICHHE
AHAJIOTHYHOrO XapaKTepa JajIbHEHIINX MOKOIEHH He NPHBOAMIO K HEUYXTY (Stern, 1959).

TTocKoIbKY BO3MOXHO, TO OTOMCTBO CICAYET BHIPAILIMBATL H BHICAKHBATH PA3/IeILHO IO Jepe-
BbSM, TaK KaK B 3TOM C/Iy4ae OJHOBPEMEHHO MOJIY4aeTCs M HEHHBIH MAaTePHAI IS H3YYCHHS CTPYK=
TYpsl nonyssiuud. Pa3sefeHne HacaxICHWi J0JDKHO OBITH OCYIICCTBJICHO NPOH3BOACTBEHHBIME
METOAaMHK; TUIOIIAAb OTACIbHBIX HACAKIACHHI 0J/DKHA COCTABIATH HE MeHee 3—5 ra.

4 Erdészeti kutatdsok 1974,
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3. COXPAHEHUME OTBOPHBIX OCOBEW U MNOMNVYJIALUNA
B CIOEIMAJIBHBIX HACAXKIEHUAX

BrI60p MaTOUHEIX IEPEBLER, CYKAIIAX HCXOAHBIM MATEPHAIOM IS CeNIeKIHH, 6OMbIIei 4acThIO
COCPENOTOYHBACTCA HA JIy4lllie CeMeHHBIe HacakaeHus. TakuM o6pa3zoM, BEreTaTHBHBIE MM TEHE-
PaTHBHBIE HOTOMKH MAaTOYHBIX JI€PEBBEB O/IHOBPEMEHHO ABJISFOTCH BAKHBIMH 3BEHBIMY COXPAHCHHS
thoHna renoB. ONHCAHHEIC BHIIIE THITHI HACAXKACHHMI CIIYKAT CHEUAAIBHBIM LETISAM, HO 3TH LETH KaK
OPABHJIO MOTYT COTJIACOBATECH C COXpaHeHHeM (hOH/Ia TeHOB.

Kaonosvie apxuest it HacaxncOeHua 048 UChbIManus KAOH08 CO3IAKTCS HCIIOIb30BAHAEM BEreTaTHE-
HOTO NOTOMCTBA (NPHBHTEIX CAKEHIEB MM YePEHKOB) OTOOPHEIX COPTOB HIIH MATOYHBLIX JCPEBLEB,
O KpaiiHeif Mepe mecTio 0CO0AMH B KakI0M H3 HHX. IlepBHYHOI 1e/Ibi0 KIIOHOBBIX aPXHBOB SBIIS-
eTcsi YBEPEHHOe COXpaHeHHe cOpTa Mim ocobm; BBejieHHe whcna ocobeif, Ipe/CTaBIfIomero oauy
TONYJIALMIO, BO3MOKHO TOJIBKO B HCKJIIOYHTEIBHBIX CIyYasx (HAOpHMEpP, CEMEHHOE HACAXKICHHE
3ITATEI COCHBI 0BBIKHOBEHHOM B 1oc. TTopHoanaTn npeacrasisercs 60 MATOYHBIME JIEPEBBSIMH).

Onsimpt 044 UCHBIMAHUA NO KAYeCMEY NOMOMCIMGA 3aKNaIEBATOTCA B LEJAX M3y4eHAsS KoMOuHA-
LHOHHOI criocoBHOCTH 0TOOpHEIX 0cobeit. C TOYKH 3peHns COXpaHeHHs (JOH/IA TeHOB OPHIHHATLHEIX
nonynauEii Hanbonee NEeHHLIMH OKA3LIBAIOTCH ONBITHEI Ul MCHEITAHAS MO KAYecTBY IIOTOMCTEA,

Tab.auya 2. IToaoxcenue undusuoyaibio2o omoopa u coxpanenis

K-so Haomam | Inowans wenwTanua
ocobGeit | NOTOMCTBA
| K-mo or- |
DOPHBIX cBOOOI-
Hpesecnas noposa ocobeit COPTOBBLIX M KIOHOBBIX HOTO SOOI
KOJUIeRIHiT oOmElne- ROpRiOL
A ONLLIEHHA
mT. | mT. F ra. F ra. ra.
Quercus robur 87 15 0,2 - —_
Quercus petraea 63 10 0,2 — —_
TIpoune Buaer Quercus [ 20 — — - —
Fagus silvatica 16 —_— — e -
Robinia pseudoacacia 78 85 12,7 90,9
Populus sp. 231 912 15,0 - 9,5
Salix sp. (nepesoBuIHBIC M KYCTapHH- 51 543 24,0 — 1,9
KOBEIE BMECTE B3ATEIE)
Beero JMCTBEHHBIX MOPOJI 546 1565 52,1 9,9 | 11,4
Pinus silvestris 480 420 9,0 14,2 1,4
Pinus nigra 142 176 2,0 0,5 -
Picea abies 224 200 3,5 e -
Larix decidua 220 470 5,0 1,0 0,5
Pseudotsuga menziesii 25 25 0,5 0,5 —
JlekopaTHBHEIE Pa3HOBHIHOCTH XBOIMHBIX 15 230 1,0 - —
" mopoz :
Beero xpoiHpIx mopos 1106 1521 21,0 23,7 j B
Hroro e ' 1652 ] 3086 73,1 114,6 13,3
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3aJI0KCHHBIC C CeMsH CBOOOHOrO ONBIICHMSA MATOYHBIX JEPEBLEB, TAK KAK OHH MOTyT OBITH IPaKTH-
YECKH NPHHATHI 38 HACAKIACHHA MOTOMCTBA. MIMEHHO JIO CHX TOp YHC/I0 OTOOPHBIX MATOMHBLIX Jie-
peBbeB ObUIO AOCTATOMHBIM [UISl PENPE3CHTALMH IeHETHYECKOrO CIIEKTPa JPEBOCTOS.

B xj10H0BOM apxuse, B hoHIE IeHOB ceMAH CBOOOIHOrO MM KOHTPOJIMPOBAHHOIO ONbIZICHHA HA-
CTYNaeT CMEIICHHKE 10 CPABHEHMIO ¢ (POHIOM ICHOB OPHIHHAJILHON HOMYJIALNAN B pa3Mepe, 3aBHCH-
LIEM OT CEICKUHOHHOTO HHIEKCA.

Llenbio 3aJI0KCHHS ONbIMOE NO UCHBIMAHWIO 2€02PAPUNECKUX COPMOS ABIACTCS M3YYCHHE H3IMEH-
YHBOCTH MEKY MONYJIAUHSAMH JICCHBIX JAPEBECHBIX MOPOA M BHIOOP reorpadmueckux CopTos, aydie
BCEr0 NMPHTOAHBIX IS YCIOBHM JAHHOTO MECTONPOM3PACTAHHA. DTO MBIACTCA BAXHON 3amaveit
raasEsiM 06pa3oM B OTHOIICHHH JIPEBECHBIX MTOPOJI, PA3MHOXACMBIX CeMeHaMH, 00/1aalomuX I~
POKO#t TeppHTOPHEil PACIPOCTPAHCHHA H HE ABTOXTOHHBLIX B PAHOHE BHIPANIHBAHHSA; TIOITOMY IOHS~
THO, 4TO B BEHIPHH ONBITHI 10 HCOBITAHKIO TEOrpaduYECKHX COPTOB 3AKNAABIBAIOTCS MOYTH HCKITIO-
YATENBHO XBOMABIME nopoaamu (cp. Tabn. 1). Ha 1010 3THX ONBITOB NPHXOAMTCH BAXHASA POJIb
B COXPAHCHHH M JACMOHCTPHPOBAHHH E€CTCCTBEHHON HM3MEHYHBOCTH ApeBecHbIX mopoa. Koueyno,
JlaXe B OTHOMICHHH CJAMHCTBEHHOMN APEBECHON NMOPO/IBI 3a1a4H JAJICKO NPEBOCXOAAT BOZMOKHOCTH
OIHOM CTPaHBl, OITOMY ONBITHI TAKOrO XapakTepa OPraHU3YIOTCH W KOOPAHHHPYIOTCH CTICHHAIb~
Hoit paboueit rpynnoit I[UFRO (Mex1ynapoHas Oprasnn3aims HayYHO-HCCIEN0BATEICKHX HHCTH=
TYTOB, JIECHOro X03s#icTsa). Tak, HaNpHUMep, B ONbITE I HCOBITAHKA IeOrpaduIeCKHX COPTOB €M,
3an0xkeHHoM B 1968 r., npunuMaer yqactae 20 yupexaenuii 14 crpan; B onsiT BK/oYeHo 1100 nomy-
asmit (B Tom wmene 11 monynsumit w3 Bewrpuu) (Szényi L.— Ujvdri F., 1970). CospemeHHbIC
cnocoObl apaHAKHPOBKH ONBITOB, MEMO BO3MOXHOCTCH CTATHCTHYECKOH OLEHKH, NPHHUMAIOT BO
BHHMaHHE TaKke W TpeboBanus no coxpanenuio douaa rexos (Giertych, 1965).

4, JAJIBHEUIIUE 3AIAYHM

Coxpanenue (GoHIA reHOB JIECHBIX JIPEBECHBIX MOPOJL ABAAETCS A0JINOCPOYHOMN, 0OYeHb MHOIOCTO-
ponHeit 3anavei. Kpynusie pazMeps! B JUTHTEILHBI KH3HCHHBIH LHKJI, YACTHYHO MEMIAIOLIHE NIPOr=
peccy, B TO XK€ BPEMSi MOTYT OKa3aThCsA BECbMA IOJIC3HLIMH C TOYKH 3PCHHA COXPAHCHHS TCHOB.
O1HaKO, YCTIOKAHBAIOIICE PelIeHHe BONpoca BOOOPA3AMO TOJILKO B PAMKAX MEKIYHAPOAHOIO CO-
TpyaHnyecTsa. HaM NpeacTONT M3YYHTh I'CHCTHYCCKYIO H3MCHYMBOCTL BAXKHBIX C XO3SHCTBEHHROM
TOYKH 3PCHHA JAPEBECHBIX NMOPOJL, NPOBOAMMAN B OTACHBHLIX CTPAHAX JICCOXO3ANCTBEHHASA CCICKIIH~
oHHas pabora 10/KHA ObITH KOOPAMHMPOBAHHON M CIICAYET 3AJI0KATH AAILHEHIINE OOIIHE ONBITHL.
HyXHO NpOIOIKATH 3aKIAAKY JIECOXO3MHCTBEHHBIX OAHKOB IeHOB M obecnevmBaTh COXPAHHOCTH
(oHAAa ICHOB YIPOKACMBIX APEBECHBLIX MOPOJI, YKOTHNOB. BakHOCTH 3a/a¥M yKe NpPHU3HACTCHA MO
Beemy Mupy (Jasso, 1970; FAO, 1973).

BBIBO/1bI

B macrosunee ppems Gosee aByx Tpereil ecosB BEeHIpHH HMMEET CCTECTBEHHOE HNPOHCXOKICHHE.
Oznaxo, Bee 6oJiee MHPOKHM NPHMCHEHHEM CEJICKIHOHHOIO NMOCAJ0YHOrO MaTepuana Tpebyercs
H B JICCOBOJICTBE YCHJICHHOI OXPAHBI €CTECTBEHHBIX HCTOYHHKOB I€HOB.

B pesyibTate NPOABIKCHHS NPOHU3BOACTBA MOCAZ0YHOrO MATEPHANA W CEJICKUHH TCHETHYCCKas
H3MEHYHBOCTH JPEBOCTOEB HEM30eKHO CyKuBaeTcs. B HACTOSIIEE BPEMSA B OTHOIICHHH TONOJISA, HBbI
H COCHBI OOBIKHOBEHHOMN HYXKHO CYHTATLCS C YPABHOBEIIHBAHHEM CyXeHus. ITonyisunsM, npucHo-
COOHBIIMMCH K IKCTPEMHBLIM YCJIOBHSM MECTONPOM3PACTAHHS MAPrHHANLHBIX TEPPHTOPHH, yrpo-
KAIOT BO30OHOBJICHHS, CONPOBOKIAIOIIMECS CMEHOM MOPOABL.

4.
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Jlna coxpaHenns (h)OHIA TEHOB YTPOKAEMBIX BAIOB M SKOTHIOB MPEIAraroTcs TPH crocoba pe-
IIEHHs

1. Coxpanenue yenHnwulx AeCHBIX OPEEOCIOEE 6 NPUPOOHOM COCMOAHUW: TONUTCH TPEKIE BCEIO
JIJIfAl COXPAHEHUA ABTOXTOHHBIX JIECHBIX cO0DBmecTs (B DEPCIEKTHBE MOKHO PACCIATHIBATE HA PE3ep-
BaThI TEHOB HA IJIOMIAIH OKOJIO 2 ThIC, ra.). s co3/anns TAKHX Pe3epPBaTOB HMESTCs BO3MOKHOCTE
NPesK/Ie BCEro HA TEPPHTOPHH JIECOB, CIIYKAIINX LE/AM OXpaHsl OHoChepEl B OTABIXA,

2. Cozdanue nacaycoenuit nomomcmea: Cpejia JyMIIHX KyJbTYPHBIX HACAKICHHI HCKYCCTBEHHOMY
BO300HOBJIEHHIO TIOIEKAT MPEKIe BCEro crenbie K pyOke ceMeHHBIe HACAXKICHHS H 3KOTHIIEL.

3. Coxpanenue ombopusix ocobeli u HORYAAYUl 8 CREWUAABHBIX HACANCOEHUAX, W3 ONBITHLIX 0OBER-
TOB, CO3JAHHBIX B XOJI€ CeNeKUHOHHOM paboTkl, [ coXpaHeHHs (OHIA TEHOB PHIOIHEI KIIOHOBEIE
APXWBBI, ONBITHI HCIIBITAHHASA TI0 KA4€CTBY MOTOMCTBA M ONBITHI C TeorpadHYecKMMH COPTAMH.

Pe3ynbTaThl, JOCTHIHYTHIE IO CHX IOP B 00/IACTH COXPAHEHHS JIECOX03ANCTBEHHOrO (DOHIA TE€HOB,
aBTOPaMH NPHBOIATCA B TabIMuax.

Jumepamypa

Bdnd, 1.—Mdtyds, Cs.—Retkes, J—Szdényi L. (1971): Planning and establishment of Scotch pine
seed orchards in Hungary. Part 1. Erdészeti Kutatasok, 67. 2: 73—79. p.

Csapody, I.—Szodfridt, I. (1970): Természetes erd6tipusok védelme. (OXpaBa eCTeCTBEHHBIX J1€CO-
THnos.) Az Erd6, X1X. 5:222—226. p.

FAO ed. (1973) : Forest Genetic Resources Information. For. Occ. Pap., 1973/1. Rome

Giertych, M. (1965): Adapting provenance trials towards most efficient selection and preservation
of desirable forest populations. IUFRO Sec. 22. Meeting Papers, Zagreb, 13 pp.

Jasso, J. M. (1970) : Impact of silviculture on forest gene resources. Unasylva, 24. 97—98: 70—75. p.

Keresztesi, B. (1971): Forest tree improvement in Hungary. Erdészeti Kutatasok, 67. 2: 5—28. p.

Keresztesi, B. (1973): Wohlfahrtsbewirtschaftung des Waldes, Planung von Ausflugsorten und
Erholungswiildern. Erdészeti Kutatasok, 69. 2.

Mtyds, V. (1960): Magtermels allomanyaink célja, értelme és kezelése. (Llens, 3nagenne BeHTeEp-
CKHMX CEMEHHBIX APEBOCTOEB M yxox 3a Hamu.) Az Frdd, IX. 5: 183—191. p.

Stern, K. (1959): Der Inzuchtgrad in Nachkommenschaften von Samenplantagen. Silvae Gen., 8. 2:
37—42. p.

Szényi, L.—Ujvdri F.(1970): International (IUFRO) Norway spruce provenance trial. Erdészeti Ku-
tatasok, 66. 2: 47—59. p.

Toda, R.(1965): Preservation of gene pool in forest tree populations. IUFRO Sec. 22 Meeting Papers,
Zagreb, 9 pp.

Vidakovié, M.—Zufa, L. (1965): Preservation of the gene pool in natural stands for genetical research.
IUFRO Sec. 22 Meeting Papers, Zagreb, 20 pp.

Anpeca aBTopoB:

WM. Bano, cTapimit HAYYHEBIH COTPYIHHK
H—9707 Szombathely,

ERTI Kamoni Arborétum

Y. MaTsmI, Hay4HEI COTPYIHHK
H—9601 Sarvar,

ERTI Kisérleti Allomas



MAIN PULPING CHARACTERISTICS OF SCOTS
AND AUSTRIAN PINE DAMAGED BY
RHYACIONIA BUOLIANA SCHIFF.

ZSUZSA HALUPANE-GROSZ - LASZLO SZONYI - EVA UJVARI

1. INTRODUCTION

Due to the purposeful regeneration and afforestation during the last two decades in
Hungary the area of coniferous stands to be thinned is increasing. The material will be
used in general for pulping.

Young Scotch Pine (Pinus silvestris L.) and Austrian Pine (Pinus nigra Arn.) stands are
heavily attacked by the European pineshoot moth (Rhyacionia Buolina Schiff.). Malformations
are more expressed in Scotch pine pole stands on poorer sites. Malformed trees will be
removed in course of the first or second intermedier cuttings. Changes in values and pulping
possibilities due to malformation are outlined in the report.

Investigations as a part of a pilot research on conifer production and utilization (Szényi et
al., 1973), were initiated and coordinated by L. Szényi, sampling and chemical analyses were
made by Zs. Halupdné-Grosz, while the anatomical analyses by E. Ujvdri.

2. SAMPLING

Both intact and damaged trees—6 for each type—were randomly sampled. Malformation
types are shown in Figure 1. (Partly following G. Maier [1971]).

Scotch pine specimens were collected in a 13 years old, heavily attacked stand growing
on periodically drained medium dry poor sand in Kiskunhalas 69/a.

Austrian pine is less attacked, so specimens were collected in two stands Kiskunhalas
93/d and 101/d, aged 7 and 10 years respectively, growing similarly on dry poor sand.

3. PREPARATION AND TESTING

Trees were full length shipped via motor freight to the field laboratory, there debarked,
limbed, photoed and sampled, taking intact discs approximately at 1.30 m height from each
as a basis of comparison. Standard 1 m pulp sortiment could be taken only near the thick end
from each bolt. Samples were cut below, in and abowe the damaged part.

All specimens were prepared and tested according to standard procedures ( Halupané-Grosz
~Szonyi, 1972, and Szényi et al., 1973).
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Figure 1. Scots pine malformation types due to the attack of Rhyacionia buoliana Schiff.
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4. RESULTS AND DISCUSSION
4.1 Characteristics of intact and damaged logs

Extractive and lignine content (the latter related to material free from extractives) are
slightly changing, depending on age and sampling spot while specific gravity decreases with
height (Figure 2.).

Values of the two species at that age differ for extractives by about 1%, for lignine being
nearly equal. Specific gravity of Austrian pine is higher, nevertheless decreasing with height.
Same observations were made on medium aged trees, the differences for extractives and
lignine, however, are more expressed ; Austrian Pine having 1-2 9% higher extractive and 1-2%,
lower lignine content.

Fibre length increases with height in Scots pine and remains constant in Austrian pine,
the latter having 20% longer fibres at breats height. Fibre and lumen diameter increases
towards the top contrary to the wall thickness. Austrian Pine has bigger fibre and lumen
diameters, thicker walls and smaller average ring width. Late wood ratio is lower in Scots
pine. Specific gravity and fibre wall thickness as well as late wood ratio and fibre length
values run more or less parallel for Scots pine, while this trend may be observed in Austrian
pine only in the compression wood and even there on a smaller scale. Values of fibre and
lumen diameter change in opposite direction as specific gravity, (in Scots pine in tensile
wood only). There is only a small increase towards the top for both species. From among
the anatomical properties specific gravity could be observed as most influencing fibre wall
thickness and late wood ratio.

Scots pine data are similar to the results of Nicholls and Dadswell (1962) for fibre length,
and to that of Larson (1957) for early wood ratio. Results for both species show similarity with
the findings of Panshin, De Zeeuw and Brown (1964), i.e. that specific gravity values are
decreasing with height.

4.2 Characteristics of damaged and differently malformed stem parts

Values of extractives in the inflections differ from those determined in intract wood; they
are slightly decreasing in relation to the adjoining lower and higher stem parts, while in the
fork type deformations higher values were found (Figure 3-5.). Values move opposite to
lignine content.

Content of lignine in damaged parts differs from that in intact wood as well, being always
higher in the inflections proportionally to the size of it, except for the fork type, where maxi-
mum values occurred in the adjoining lower straight parts. Changes in lignine content are
opposite to that of extractives, but correspond to changes in specific gravity and in fibre
wall thickness.

Specific gravity of damaged parts show significant increases in all types, depending on the
degree of crookedness. The values are about 10% higher for the bayonet, up to 40%; higher
for the post-horn and 15-20% higher for the forked types. Similar change in values were
observed for lignine content and fibre wall thickness for both tensile and compression wood,
with the exception of the bayonet type, where this is valid in the compression wood zone
only. Specific gravity and late wood ratio are similarly closely related, especially in the
compression part, however, not so much in the tensile wood zone.
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Figure 2. Variation in chemical and anatomical
----- Tension wood

Fibre length is allways decreasing in crooks especially in tensile wood by about 20-30% in
bayonet and post-horn types. The differences in the compression zone are significant at
P=1Y% level.

Fibre wall thickness shows the closest relationship with specific gravity from among
anatomical traits. Highest values were measured in crooked parts; in extreme crooks up
to 307 higher, giving a motive for high specific gravity values. Values in intact wood increase
;mi:lormly, however not significantly, towards the top. Differences were significant at P=5%

evel.

Diameter of fibre and lumen display similar tendencies. In damaged parts data show
abnormalities and usually change in the opposite direction as wall thickness.

Ring widthis slightly increasing with height in sound wood, but not so in the malformations.
Excentricity of sample disks from crooked parts results from the different number of fibres
on the compression and on the tension side, while fibre shape remains unchanged.

Late wood ratio values in sound wood decrease in Scots pine significantly towards the top,
while in Austrian pine this is true for the compression side and even there it is less expressed.
In damaged parts values increase, especially in forks (Figure 6.). Specific gravity is strongly
influenced by late wood ratio, as well as by wall thickness.
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5. GENERAL COMMENTS

Chemical, physical and anatomical indices in malformations change considerably and
disadvantageously for pulping. As a result, mostly on account of high wall thickness and
lignine content values, sound and malformed tree parts should not be mixed in the pulp; the
latter should be discarded.

6. UTILIZATION OF DAMAGED TREES

Malformations occured 10 cm above breast height the lowest, mostly considerably higher.
In the given age group standard pulpwood could be cut below breast height, thus these logs
were even in the most unadvantageous cases more than 20 cm apart from the malformations,
the average distance for Scots pine being 1.07 m (0.20-2.0 m) and for Austrian pine 1.73 m
(0.3-4.20 m). Extractive and lignine content slightly differed in parts nearer than 50 cm to
malformations, but the differences of 1-2% were not significant.

In general pulpwood taken from young damaged Scots and Austrian pine stands near the
ground may be pulped as sound wood assortments. Due to technical development even weaker
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Figure 3. Varation in chemical and anatomical
----- Tension wood

wood may be pulped as well, but malformed parts are to be excluded, at least 10 cm below .

and above the crooks. Because of the unfavourable high lignine content in case of forks the
excluded section should be longer below the forking.

SUMMARY

1. In sound Scots and Austrian pine extractive and lignine content slightly increase with
height, while specific gravity decreases. Fibres were by 209%; longer at breast height in Scots
pine as in Austrian pine, the length decreasing with height, however to a less extent in the
case of the latter. In Austrian pine fibre and lumen diameter is smaller, fibre walls thicker,
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characteristics of malformation type I. (bayonet)
Compression wood

and the late wood ratio (and, accordingly, specific gravity) higher. It was (?bserved, that the
specific gravity is mostly influenced by the wall thickness.and late w?od ratio.

2. Young trees damaged by Rhyacionia buoliana Schiff. §how different types of malfor-
mations (Figure 1.). Anatomical and chemical characteristics pf damaged tl‘-ungcs and the
tendency of their changes are different related to sound wood (Figures 2.—6.). ng.mne.: cqnte:nt
is higher, walls thicker, fibres shorten, late wood ratio smalle‘r and specific gravity is signifi-
cantly higher. All these traits are disadvantageous for pulping, tl}us malformed tree parts
must be sorted out. The intact parts of attacked trees are only slightly different related .to
sound trees, thus pulpwood taken from these sections may be processed together with
sound timber.
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Figure 4. Variation in chemical and anatomical
----- Tension wood
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Figure 5. Variation in chemical and anatomical characteristics of malformation
----- Tension wood
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characteristics of malformation type II. (post-horn)

Compression wood
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type III. (double post-horn; rare type, crooked in 3 dimensions)
Compression wood
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Figure 6. Variation in chemical and anatomical
————— Tension wood

Literature

Einspahr, D. W.—Buijtenen, J. P. and Peckham, J. R. (1969): Pulping Characteristies of Ten-Year
Loblolly Pine Selected for Extreme Wood Specific Grayity. Silvae Genetica 18, 57—61 pp.
Gotze, H. (1966): Uber die Gesetzmassigkeit der Raumdichteverteilung bei Kiefer-Jungbestinden.
Eberswalde. Rohdichte Holzwerkstoffen.

Halupdné-Grész Zs.—Szonyi, L.(1972): Utilization of Scots Pine (Pinus silvestris) in the Pulp and
Paper Industry. Erdészeti Kutatasok 2. 119—128. pp.

Hoffmann, K. (1966): Betrachtungen zur Rohdichte aus der Sicht der Forstpflanzenziichtung. Roh-
dichte von Holz und Holzwerkstoffen. Eberswalde Symposium. 103—113. pp.

Larson, P. R. (1957): Yale Univ. School of Forestry Bulletin, No. 63.

Lengyel, P.—Morvay, S. (1965): A cellulozgyéartas. Miiszaki Kényvkiad6, Budapest.

Maier G. (1971): Ermittlung des Anteils schwerer Stammverkriimmungen durch Kieferntriebwickler
in Kiefernbestinden der badischen Rheinebene. Allgemeine Forst- und Jagdzeitung.7. 188—195.

Pp.

Nicholls, J. W. P. and Dadswell, H. E. (1962): Forest Products Technical Paper 24, C.S.L.R.O,
Australia.

Panshin, A. J—De Zeeuw, C.— Brown. H.P.(1964): Textbook of Wood chhnology, Volume 1.
2nd Edition (Mc Graw-Hill, New York)

PULPING OF SCOTS AND AUSTRIAN PINE 63

2886\ 2590 20652064 37, /J,Q 3&2\ 343

2777\)2905
7/
283 \2966

298 \ P
\ \
\
\
\ |
\ \
\ | /
3l \263 290 \o440 33 Iu 248N 259
240 260 260 30 320 X0 120 0 200 %402 30 40 50 zws'o dmw
Fibre diameter Lumen diamefer ﬂ//ym /
A A 0

characteristics of malformation type IV. (forked)
Compression wood

Poller, S.(1966) : Uber die Bedeutung der Rohdichte des Holzes in der Zellstoffindustric. Eberswalde
201—216. pp.

Poller, S.—Zenker, R. (1968): Vergleichende anatomische, chemische und zellstofftechnologische
Untersuchungen an dickem und diinnem Kiefernholz. Zellstoff und Papier 1968. I. 20—25 pp.

Posey, C. E. and Robinson D. W. (1969): Extractives of Shortleaf Pine: An Analysis of Contributing
Factors and Relationships. Tappi. Vol 52. No. /1. 110—115.

Schalck, J.(1967) : Uber die Rohdichte und Festigkeit des Schwarzkiefernholzes (Pinus nigra Arnold)
und den Zusammenhang zwischen Rohdichte und Holzstruktur, untersucht an belgischen
Aufforstungsbestinden. Forstwissenschaftliches Zentralblatt, Beiheft. Heft 24.

Sugden. E. A. (1967): Wood Characteristics and Wood-Pulp Quality. Columbia Cellulose Company
Limited. Research and Development Division. New Westminster, V. C. Pulp and Paper Mag.
of Canada, 68. 6. 273—279. pp.

Szényi L.—Babos, K. —Ha;duczkyné I.—Halupdné, Zs.—Lengyel, P.—Ujvdri, E. (1973): Pulp and
paper production from the main conifer species in Hungary. Erdészeti Kutatasok 2. (in press)

Zenker, R. (1966): Die Rohdichte, Bindeglied zwischen Struktur, Rohdichte von Holz und Eigen-
schaften des Holzes. Eberswalde Rohdichte von Holz und Holzwerkstoffen. 13—29. pp.



64 ZS. HALUPANE-GROSZ—L. SZONYI—E. UJVARI

Address of the authors:

Dr. Zs. Halupané-Grosz, senior research associate
Experiment Station of the Forest Research Institute (ERTI)
9600 Sarvar

Prof. Dr. L. Szényi

Department of Technical Development
Ministry of Agriculture and Food

1055 Budapest

Kossuth tér 11.

Mrs. E. Ujvari, senior research associate
Experiment Station of the Forest Research Institute (ERTI)
3232 Matrafiired



MEETING OF IUFRO DIVISION I.

BUDAPEST, SEPTEMBER 1973

5 Erdészeti katatiasok 1974.



REPORT ON THE SESSION OF IUFRO DIVISION 1.
IN HUNGARY

REZSO SOLYMOS

The good connection between the International Union of Forest Research Organizations
(IUFRO) and the Hungarian forest research dates back several decades of years. It was in
Hungary that the IUFRO held its Congress in 1936. The Professor Gyula Réth was elected
chairman of the IUFRO. This meant that the Hungarian forest research was also of world-
wide reputation.

After second World War the organization and activity of the IUFRO have changed and
been modernized together with the rapid development of forestry and forest research.
Especially the IUFRO Congress of 1971 in Florida brought significant changes in organiza-
tion and working methodology. The respective departments, working and planning parties
were reorganized with regard to multiple use forestry. At the same time the “European”
character of the IUFRO has weakened and its scope of activities has extended all over the
world.

The “overseas™ forest researchers gained the mastery over the Union, so that they could
and can realize their ideas decidedly within it.

Between the congresses—being the supreme forum—the individual departments hold
their meetings every two years, devoted usually to some important subject of current interest.
In the course of these meetings the working parties discuss theresults of the various researches,
which are thought necessary to be coordinated internationally. A field-trip (study-tour)
connected with the respective subject is also arranged during the meeting, in the course
of which the organizing country displays the results of researches obtained, affording an
opportunity to discuss the problems on the spot.

The Division of Silviculture and Environment Protection and its nine working parties had
their meetings and study-tours according to schedule in Hungary from 9-16 September,
1973. The main topic, suggested by the coordinator of the Division, Prof. Dusan Mlinsek,
was: “Silvicultural research, education and practice”. The timeliness of the topic, in my
opinion, is indisputable in our days, when

— the traditional silvicultural research is replaced by new forms of research, in both ob-

jectives and methods,

— the harmonious combination of theory and practice must be effective in education,

— the practice must be adapted to the quick changes in social and economical demands.

The preparations for the session in Hungary started in 1973. As for the IUFRO, Prof.
Dusan Mlinsek (Yougoslavia), Prof. Hannes Mayer (Austria) and Prof. van Migroet
(Belgium) took part in it. The chairman of the Hungarian organizational committee was:
Dr. Béla Keresztesi, secretary: Dr. Rezs6 Solymos, members: Dr. Elemér Csesznik, Gyula
Fekete, Dr. Gyorgy Lengyel, Dr. Antal Majer, Dr. Janos Paris.

5¢
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The whole program included full sessions, meetings of the working parties, two study=
tours directed towards two different regions, as well as the closing session, evaluating the
results. The sessions and meetings took place in Budapest, on one of the study-tours the
participants surveyed the typical examples of silviculture in the space between the Danube
and the Tisza, on the other those of Transdanubia.

The main topic of the full session was: “Silvicultural research, education and practice”.
After the opening speech delivered by Prof. Dusan Mlinsek, The coordinator of the I.
Division, the first lecture was held by Deputy Minister Dr. Andrds Madas on **Silviculture
and environment protection in Hungary”. He stressed that the perception of the triple
function of forest and its realization in the future silviculture set new tasks to the silvicultur-
ists. The optimal usefulness of forests for the public welfare will be secured by the well-
established combinations of the main functions, adapted to country-wide and regional,
medium and long-range demands in the interest of both the economic life and the forest
sector. The first lecture was followed by that of Dr. Béla Keresztesi Director-general of the
Forest Research Institute (ERTI), on *‘Research in forestry and environment protection™.
He emphasized thet the conception of the development of forestry and forest research in
Hungary awoke world-wide interest between the two world-wars. In 1936 the IX. Congress
of the IUFRO and the II. World Congress of Forestry Economics were held in our country.
The current forest research is characterized by the elaboration of complex production
technologies. We have a scheduled plan for up-to-date researches into environment protec-
tion, coordinated by the Forestry Research Institute. Dr. Antal Majer, Professor and head

Figure 1. Audience of the plenary session in Budapest
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of department, delivered a lecture on “Silvicultural instruction and research at the University
of Forestry and Timber Industry”. Instruction of silviculture has always been important
part of the higher education of forestry, started in Hungary in 1808. The fundamentals of
silviculture in our days comprise the subjects forest typology and stand structure. 65 percents
of the instruction are practice. The birthplace of forest research in Hungary was just the
Department of Silviculture. The development of silvicultural research severs to improve the
instruction, too. Dr. Rezsé Solymos department head at the Forest Research Institute
(ERTI) reported about “Silvicultural research in the Forest Research Institute”. From
among the research themes pursuited in the Forest Research Institute concerning silviculture
the results in site survey, forest improvement, production of propagation material, afforesta-
tion, forest tending and yield science, as well as forest protection were emphasized. The
results are being put into practice at present. Further aims of research are: simplification of
silviculture, reduction of labour demands, increasing economic efficiency., simultaneous
increase in quantity and quality of timber production in view of the three functions of
forest.

After these Hungarian lectures, Prof. F. Fischer (Switzerland), Prof. H. Thomasius
(G.D.R.), Prof. van Migroet (Belgium) and J. Rowe (United Kingdom) held their lectures.
Prof. Dr. F. Fischer stated in his lecture on *“‘Effective methodology of silvicultural instruc-
tion™ that the silvicultural instruction must be in line with the forestry economical policy of
the respective country. The best lecture-room is the forest itself, the practice plays a partic-
ularly important part in training. He deemed it advisable to draw up new suggestions
utilizing the sound experiences from all over the world for developing the silvicultural
instruction and discuss them in the next session. In his lecture on “*Experiences in silvicultural
instruction after the educational reform in the G.D.R.” Prof. Dr. H. Thomasius urged
that besides the professional instruction the personality of the students should also be
developed and the lecturer should make use of pedagogic techniques. The students should
be enabled to enrich their knowledge of silviculture and put them into practice by themselves.
According to the instructional plan the sense of vocation should be raised. The ability to
solve both complex theoretical and practical questions should be developed. The post-
graduate studies of silviculturists should also be organized.

The fundamentals and objectives of silvicultural researches were summarized in the
lecture of Prof. Dr. M. van Migroet. He stated that in the forthcoming period the positive
knowledge should be expanded, the methodology of silviculture should be critically analysed,
as well as the problems to be expected should be solved. The growth rhytm of the trees, the
metabolic processes, the flowering and the formation of fruit and seed, the growth processes,
nutrition and but formation should be examined. The norms of absorption of water and
intake of energy in the various species of trees, the dynamics of the growth of forest stands,
the changes in yield of wood and the water and energy balance of the site should be investi-
gated. Among the tasks set for the future the examination of the response of various tree
species to environmental changes of large areas, the elaboration of the new technology of
nurseries, as well as the clinical control of growth and development were mentioned. The
last lecture was held by J. Rowe (United Kingdom) on “Problems of interrelation between
forest and game” (published in full length in this volume).

On the day following the full session, on September 11th, the single working parties held
their meetings in the rooms of the central building of the Forestry Research Institute. The
major results of the discussions of special questions and working plans are summarized
as follows:



70 R. SOLYMOS

S. 1.01-1. Working Party: “Primeval forests”

— The remains of primeval forests and natural forest reserves should be surveyed and
registered as soon as possible.

— An urgent task is to compile the documentation of literature referring to primeval
forest published so far.

— The experiments made so far should be critically supervised and uniform research
methodology should be drawn up, so that the results might be compared more easily.

— An appeal to every country all over the worlds should be prepared, calling upon them
to establish natural forest reserves, especially in the tropics and subtropics.

— The Working Party dealing with “Primeval forests” should schedule a touring of the
Caucasian primeval forest reserve on the occasion of its next meeting in Turkey in 1975.

S. 1.01-2. Working Party: “Silviculture in mountainous regions”

The main topic was: “The upper limit of forest growth as a silvicultural problem”.

— Work planned for the examination of the criteria of the natural and the actual forest
limit: selection of examination objects, marking out their limits, elaboration of their criteria,
necessary for the analysis of the forest structure and dynamics.

— Determination of the optimum growth and increment value of the site of forests in
mountainous regions.

— Improvement of information on current works, compilation of bibliography containing
summaries in German and English

S. 1.05-3. Working Party: “Tending of young stands”

— In the future the Working Party will publish the proceedings in French, German and
English.

— The comparative examination of methodology of tending of young stands in various
countries should be continued as one of the tasks.

— In 1975 a meeting is to be organized for the discussion of this topic.

— The definition of “stand cell”” should be regarded as a fundamental question.

— Passing-on of working experience and information is imperative in general; effort
must be made to speed up the flowing of ideas.

— There seems to be no need for continuing fertilization experiments.

— The function of the forests may change with the age of the stand; this must be taken
into consideration in the course of tending young stands.

8. 1.05-5 Working Party: “Thinning experiments in Europe”

— Qut of 24 planned spruce experimental areas 20 experiments were executed by the
Working Party, established in 1969.

— Adequate methodology could be formed for each of the countries participating in the
experiments.

— The computer program developed requires some completion, to be dine as soon as
possible.
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— The working hypothesis underlying the experiments should be elaborated by means of
growth models.

— The parties concerned should be informed on the experiments through a comprehensive
booklet.

— The next meeting of the Working Party is to be held in Ireland from September 2-7,
1974.

S. 1.05-6 Working Party: ‘‘Multiple-use silviculture”

— Double objective for the next period:
— drawing up a program of work,
— organizing the Working Party, for the realization of the program agreed upon.
— The initial experimental aim is to bring about forest stands that include both the
theory and practice of the multiple objectives of silviculture.
— The Working Party agreed on the working plan for the period until the next Congress
in 1976 as follows:
— Consequences of the multiple use of forests on silvicultural researches.
— Research of the influence of *“‘normal” silvicultural procedures on the utilization of
important forest types all over the world.
— Specific studies concerning the multiple use and its effect on silvicultural practice.

S. 1.05-8. Working Party: “Natural regeneration of stands"

— The main task is to establish a uniform methodology of research of natural regeneration
and compile a bibliography referring hereto. In this sense the members were asked to present
suggestions.

— The factors of natural regeneration that may come into question, when experiments in
natural regeneration are compared, should be listed.

— The next meeting of the Working Party is planned to take place in Roumania in 1974,
with the main topic: methodology of research of natural regeneration.

— The problem of regeneration of tropical forests will be committed to a special Working
Party.

S. 1.08. Working Party: ‘‘Management of wildlife habitats”

— Two topics were discussed :

— 1.08-1. Influence of silvicultural procedures on game habitats.
1.08-2. Classification of game habitats.

After the meetings of the Working Parties, on September 12, 13 and 14 the participants
attended the program of the study-tours. Our visitors from abroad, guided by Dr. Béla
Keresztesi and Dr. Istvan Szodfridt, got acquainted with the growing of Robinia, poplar,
conifers and oak in the area between the Danube and the Tisza. During the tour the manage-
ment of the forests of Pusztavacs, Gemenc and Bugac, the results of the forest and wildlife
management at Gemenc, as well as the methods of planting and thinning of conifers and
of production of propagation material raised considerable interest, while the forest preserve
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Figure 2. Participants of the Great Plain study tour

at Bugac with ethnographical and scenic glimpses of the *“‘puszta’™ were welcome non-
professional experiences.

The participants of the second study-tour, guided by Dr. Antal Majer and Dr. Rezsé
Solymos, were given an overall picture of planting poplar and conifers, of regeneration of
hornbeam, oak and beech in the Transdanubian forests. At Devecser the thinning experiments
in the poplar plantation of the State Farm was visited. The Scotch pine cultivation experiments
at Csipkerek showed many results of the complex research project on conifers. Production of
improved propagation material, spacing experiments, thinning, yield science, forest and
timber protection were the main research themes touched. At Sarvar the Experiments
Station of the Forest Research Institute (ERTI), and the nearby hornbeam-—oak mixed
forests of Kild—Farkaserd6 were visited. It was an interesting experience to see the beech
experimental plots at Farkasgyepii, which first had been shown in 1936 to the participants of
the IUFRO Congress by Professor Rérh. His work was complemented and expanded by his
successors. The imposing series of experiments gave a comprehensive picture of the silvi-
culture going on in the natural forests of our country. The waste-land afforestations of
Veszprém and the work of the Balatonfiired Afforestation Department of the AEMI were
displayed as well. The Balatonfiired Afforestation Department is doing internationally
recognized work in planning afforestations of public interest and green belts.

After returning from the study-tour, the closing session took place in Budapest. In the
course of this Prof. Dr. D. Mlinsek expressed the participants’ satisfaction with the silvicul-
ture in Hungary, which is supposed to be able to carry out the major tasks coming from
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Figure 3. Visit in a Transdanubian poplar spacing experiment
¢ g

the triple function of forests. With the closing words of Dr. Béla Keresztesi the session came
to an end, followed by a sociable reception given by Deputy Minister Dr. Andras Madas.
It may be stated that it was generally felt that the session was a success, hit the target,
worked worthily in the all-important cause of the progress of silvicultural research, education
and practice.

The next session of the IUFRO Division 1is to be held in Turkey in 1975.



SILVICULTURE AND ENVIRONMENT-PROTECTION
IN HUNGARY

ANDRAS MADAS

The first phase of the international campaign aiming at the protection of human environ-
ment is approaching its end. This is characterized by the fact that the feature and importance
of the problem has become obvious for the human race. The World Conference in Stockholm
summarized the recognition and pointed out that now the period of concrete action should
follow. Going beyond this recognition the socialist states have expressed their intention
that following the common resolutions of the Council for Mutual Economic Aid and also
in the procedures taken by the individual countries they are working out determined meas-
ures.

The environment, determining the physical existence of men, their intellectual and social
development, is a uniform system. The natural and artificial constituting elements of our
environment are in close correlation with one another, there is an interaction between them.
Therefore the harms done to the individual constituting elements of the environment effect
it as a whole.

The human environment, as a concept, involves the following factors :
1. The natural environment of society;

— soil

— air

— water

— flora

— fauna.
2. Artificial environment.

Environment protection means the correlated system of the following measures :
— protection preventing damages,

— the suppression of the damages caused,

— development of the human environment,

— the rational utilization of the natural resources.

The environment protection has the task to keep the environment in a suitable condition
for human existence, which can be assured only by the complex coordination of all the
biological and technical activities and with taking into consideration the demands and the
economic and social possibilities. The realization of the world-wide and national social
requirements connected with environment protection is only possible throughout a longer
period and by means of very considerable financial sacrifice.

Within this question which has become so important for the human race forests have got a
large and increasingly growing significance. Nowadays forests are forming the only part of
our living space on which the natural conditions can survive more or less undisturbed.
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The 7" World Forestry Congress held in Buenos Aires in 1972 pointed out unanimously
the world-wide role and significance forests are playing in the protection of environment.
The slogan of the Congress:

“The forests and economic-social development™ hailed the widening and growing role
of forests.

The fundamental functions of forests in providing many kinds of facilities and service
for mankind were determined by the 7" World Forestry Congress as follows:

a) production
b) environment protection
¢) social functions and recreation.

The function of production is realized through the activity of private and state enterprises
and has to fulfil the condition that the yields should correspond to the same level of costs or
should surpass them.

Environment protection, social and recreation services of forests may be attained partly
without planning, even accidentally, because they are relevant in the character of the forest
itself. These services however may be assured properly by common efforts only, in general
through government activity and in some way to the account of the budget.

Environment protection and the social-recreation functions—compared with the produc-
tion function—are getting an increasing importance in almost all countries even if their
stage of development is different, but in any case the production function continues to keep
the lead. Only the well-founded combinations of the principal functions, adapted to the
needs of the country or continent, middle-term and perspective requirements, can provide
for an optimum utility of forests, for public welfare and in the interest of the whole economic
life and of the forestry sector.

This fact makes it decisively important that foresters should be in possession of clear
concepts about the internal correlations of the forest functions,about their influence displayed
on economic life, about the methods of the financial and budget-covering activity and besides
they should assure that the planners and the decisionmakers should—at all levels—be
well acquainted with these characteristics and with the possibilities of the sector concerned
in the promoting of the social and economic development.

The factors of environment protective role of the forest are the following:

— Nature- and landscape protection, maintenance of the wild-living flora and fauna

— control of water-erosion, collaboration in the different tasks of water-management

(protection against floods, production of drinkwater etc),

— control of wind-erosion,

— protection against air-pollution,

— protection against the different harms caused by noise.

The recognition of the triple function of forests and its realization in the future forest
management sets the silviculturists new tasks. Until the sixties the task consisted essentially
of the solving of a fundamentally single aim, that is the tending and regeneration of forests,
planting new forests, increasing the productivity of forests, satisfying the requirements of
timber in the people’s economy.

The appearance of environment protection and that of social and recreation tasks however
means a more complicated task for the silviculturist. Let us mention the problems one by
one:

Ninety per cent of the Hungarian forests are broad-leaved stands. Learning from experi-
ences in Europe of the past decades, the pine and poplar plantations have been planted on
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very carefully chosen sites. These plantations served however exclusively the aim of increasing
wood exploitation. In order to assure environment protection, social and recreation functions
of forests, greater care must be taken, however, of the maintenance of the natural forest-
types or of their reestablishment, respectively, and a still more increased attention must be
paid to afforestation areas where under all circumstances such tree-species should be planted
which are suitable for the site and are resistant with full certainty to the biotical as well as
to the abiotical injuries.

In afforestation a more increased role should be granted also to aesthetical aspects of
forests, when choosing tree species for planting.

In the regeneration of forests we wish to assure a more intensive role for natural regenera~
tion and for the creation of the necessary preliminary conditions. In the course of forest
tending we are—in the operative plans—describing compulsorily the carrying out of cleanings,
as well as the selective and yield-increasing thinnings, in due time and in adequate form.

While our enterprises are endeavouring to assure their economic results i.e. to work
economically first of all in the tending of forests, we are, however, working for the future
and are providing also the financial conditions as far as it is necessary. Therefore, we are
prescribing, demanding and realizing forest regeneration and forest tending in the interest
of all three functions of the forest, to a more increased extent. Whereas our intention is to
follow substantially the objectives pursued up to now in exploitation, regeneration and
tending, by emphasizing the growing and widening tasks of forests, regarding the plantation of
new forests we wish to follow a policy diverging from the former one to a certain degree.

During the past 25 years, we planted 400,000 ha new forests and during this time the
forest area of Hungary rose from 12.6 per cent to above 16 per cent. The plantation of new
forests served first of all the more extensive needs in timber for the country, but at the same
time it has utilized such areas which could not be cultivated economically in agriculture.
In the period standing before us we wish to increase to annual pace of forest plantations
on the one hand and to modify its unilateral objectives on the other hand.

As can be foreseen, we shall plant round 70,000 ha new forests in our fourth Five-Year
Plan during the years from 1971-1975. In our following Five-Year Plans we intend to realize
a pace greater than this.

In this and in the preceding Five-Year Plans—as mentioned already—the forest plantations
are intended first of all to serve the fulfilment of production tasks. In order to assure the
environment protection functions of forests we have to follow—in the future Five-Year
Plans—a special systematic order in forest plantation and afforestation, for the sake of
assuring the environment:

— green belt plantations serving the reduction of the harms of urbanization, the improve-
ment of the environmental establishments, first of all in the area of the capital and of
the larger towns,

— forest plantations of the catchment areas in regions of water sources,
— forest plantations of the complex soil-protection plans,
— protecting afforestations of linear establishment,

— other forests and afforestations for nature conservation, landscape-protection and
protection of construction works,

— forest plantations serving exclusively wood production.
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The Hungarian foresters are preparing themselves to solve the growing tasks and for
the sake of the whole society, they undertake the realization of the new, modern silvicultural
tasks with great enthusiasm.

Address of the author:
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FOREST AND ENVIRONMENT RESEARCH
IN HUNGARY

BELA KERESZTESI

In consequence of the territorial regulations of the Peace Treaty for Hungary a special
forestry situation arose in 1920. Following the annexation of the mountaneous regions to
the neighbouring countries, timber exporting former Hungary became a timber importing
country. The demands for soft-wood had to be satisfied entirely by import. Aiming at the
urgent solution of the situation of wood supply, which had unfavourably influenced the whole
economy of the country, a comprehensive concept was elaborated for the development of
forestry. To provide the scientific basis for development, the Hungarian forest research
had been reorganized. The concept for developing forestry and forest research brought
the international interest of experts, too, so that the Ninth IUFRO Congress and the Second
World Forestry Congress were held in Hungary in 1936.

After the Second World War two third of the forests were nationalized, large state forestry
enterprises were organized, and the planned socialist economy was introduced. Conformable
to this the former concept of forestry development was completed, improved and an overall
development program for wood, pulp and paper industry was worked out. For this purpose
forest research had considerably been developed and research institutes for the wood and
paper industry were organized respectively. The research having been in accordance with
the interests of the production was incorporated in a coherent system of a ten-year (1961-
1970) national long-range plan coordinating the forest research and the wood and paper
research with the agricultural and industrial research. Concerning the practical realization of -
research results in forestry working with long production periods a system was worked out
in which the practical production activity of the coming five-year planning period was
regulated on the base of research results achieved during the period of the former five-year
plan. The research results worked out as complex production methods, technologies are
being prescribed by the Ministry of Food and Agriculture (MEM) as directives to the
forestry enterprises.

Since the economic reform introduced in 1968 the role of long-range plans and prognosis
(beside the one-year and the five-year plans) has been increased in the planned economy.
The profil and the new basic objectives of forestry, wood and paper industrial research
institutions were determined according to the 15-year long-range plan (1970-1985) of forestry
and wood processing industry. For the realization of the basic objectives complex research
plans were worked out for 5-10 years in cooperation with the research institutions. Previously
research themes had dealt only with one section of the production problems. The new complex
target research programs and work plans aim at the working out of complex production
technologies. This kind of work requires the coordinated activity of larger research teams.
Further development is characterized by the fact that the Ministry changed the former
system of financing the research institutions into the system of directly financing the target
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programs and work plans in the form of credits for research and investment allowances
for 5-10 years. This financial provision makes a sound and undisturbed research activity
possible.

At the Forest Research Institute (ERTI) the elaboration of a target program entitled
“Complex research on growing, utilizing and substituting conifers and their wood material”
and of the following projects are going on:

— Elaborating directives for growing broadleaved trees,

— Elaborating the conceptual measures of forest protection and methods for controling
forest deseases,

— Investigating the economic conditions and incentives of wood production,

— Complex development of wildlife management,

— Complex technical development of felling and transportation.

It appears from the above list, that there are no departments of silviculture or mensuration.
These types of forest research are carried out within the framework of the target program
and work plans mentioned above. Research foresters, however, working on the field of
silviculture or mensuration take part in methodical discussions and evaluate the research
results 2-4 times a year.

The University of Forestry and Forest Industry is working on the following projects of
extented range:

— Complex research on utilizing non-timber forest products.

— Up-to-date application of wood in building living and weekend houses.

The Research Institute of Wood Industry has the following work plans of extended range:

— Protection of wood material,

— Economic analysis for improving the balance of wood consumption,

— Developing up-to-date mechanical and chemical processing of native hard woods,

— Optimal utilization of the industrial wood material of oaks, beech, and locust-tree.

The Institute of Research and Development for Paper Industry has the following research
tasks connected with forestry:

— New methods of processing hard woods for cellulose production,

— Production of craft papers by utilizing short fibre cellulose,

— Production of new compound-paper materials,

The Sopron University, the Research Institute of Wood Industry and the Institute of
Research and Development for Paper Industry take part in elaborating the complex research
projects and the target program directed by the Forest Research Institute, which is also
coordinating the research projects of the institutions mentioned above.

According to the data from about 1967 Hungary (as well as the other socialist countries)
has a considerable research basis and research allowances in relation to its economic develop-
ment. The number of scientists and engineers related to 10,000 inhabitants is 14.8 in Hungary,
which is better than a medium place when making an international comparison. Regarding
the education or specialization of scientists and engineers working in research, the joint
share of agricultural and technical sciences serving the production of material goods directly
is 60 per cent in Hungary.

In 1966 the role of the wood economy block (forestry dealing with wood production,
transportation and all the benefits and influences of forests, the primary wood industry
including saw-mills, board, pulp and paper industry, the secondary wood industry including
furniture production, lumber and joinery industry, cask, packing and other mixed wood
industry) was characterized by the following data: share in the Gross National Product
3.1%, in the National Income 3.2%, from the additional value (GDP) 3.0%, and in the total
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number of employees 3.0%. The research institutions of the wood economy block had a share
of 1.6% regarding the research institutions of the country and represented 1.2 per cent ot
the total posts. Allowances given to the research institutions mentioned above represen
1.0% of the entire allowance.

*

The protection and improvement of our natural environment belong to the most important
and most difficult tasks to-day. When solving the essential executive, organizational, planning
and managerial tasks of environmental protection the scientific environmental research is
indispensable. The Ministry of Food and Agriculture had recognized the importance of
environmental research and decided to compile a work plan for environmental research.
The Forest Research Institute has been charged with the coordination of the work plan.

The objective of the environmental research work plan is to develop—according to the
demands and possibilities—and to harmonize the environmental research carried out in
the institutions of the Ministry of Food and Agriculture. An important principle is that the
environmental research should be linked with the actual research of production; be an
inintegral part of it, that is to say the environmental consequences of the development of
production have to be examined in all cases of production targets.

Some research themes which were proposed to be involved into the environmental research
programs of the Ministry of Housing and Public Construction (National target program
entitled “*Optimal Development of the Human Micro- and Macro-Environment”’) and the
Hungarian Academy of Scences (main research program entitled “The Protection of Man
and His Natural Environment™). Thus the survey and coordination of the environmental
research and the improvement of its information flow among the institutions of the Ministry
of Food and Agriculture become more possible.

Until 1976 the coordination will be carried out on the basis of the responsible institutions’
research reports having already been planned within the framework of other target programs
and working plans. That is to say environmental research will separately be dealt by the
different research programs, so that the information will be made possible.

The initiative program, which will be valid until 1976, contains the following scopes of
duties and groups of themes:

ELABORATING DIRECTIVES FOR ENVIRONMENTAL MANAGEMENT
Examining the social demands on the environment

Evaluating and utilizing the potential conditions of the landscape

SOIL CONSERVATION

Examining soil pollution

Examining the soil damaging effects of irrigation and mechanical cultivation

Research for preventing soil erosion

WATERSHED PROTECTION

Influence of forests and silvicultural measures upon the water balance, water quality and
Ol |

GENE-RESOURCE PROTECTION

Protecting the gene resources of cultivated plants

Protecting the gene resources of the natural flora

Protecting the gene resources of the wildlife and the domesticated animals
PLANT PROTECTION

Examining the environmental effects of plant protection

Research on methods of plant protection with selective chemicals

Erdészeti kutatdsok 1974,
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AIR PROTECTION

Examining the air pollution and its cleaning by biological means

Examining the influences of air pollutants upon the biosphere

ENVIRONMENTAL IMPROVEMENT AND PROTECTION IN FORESTRY

Elaborating the afforestation and tree planting operations on poor sites

Examining the environmental aspects of wildlife management

Improving welfare forestry

ENVIRONMENTAL IMPROVEMENT AND PROTECTION IN HORTICULTURE

Developing the green areas of downtowns

Examining the internal changes in fruits caused by the chemization of the horticultural
production

ENVIRONMENTAL PROTECTION IN ANIMAL HUSBANDRY

Examining the environmental and hygienic effects of animal husbandry

Examining the utilization possibilities of by-products connected with animal husbandry

ENVIRONMENTAL PROTECTION IN FOOD INDUSTRY

Investigation of the pollutants influencing the food quality and elaborating the technology
of their removal

Examining and decreasing the polluting emissions of food industry

GENERAL AND SUPPLEMENTARY THEMES
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SILVICULTURAL EDUCATION AND RESEARCH
AT THE UNIVERSITY OF FORESTRY AND
TIMBER INDUSTRY, SOPRON

ANTAL MAJER

Two third of Hungary lies in the zone of Southeastern European oak forests, one third
in the Middle-European broad-leaved forest belt. On her plains the forest steppe and pedun-
culate oak, on her hills hornbeam-oak forests and on her mountains beech forests are
typical associations.

It is not accidental, that two more and more differenciated trends are present in our
silviculture, education and research, similar to other countries in Europe. On the hilly
country and mountains (twothird of our forests) natural silviculture, on plains plantation
silviculture is typical. A

For 165 years we teach silviculture on academical level. In higher forestry education forest
vegetation and silviculture had always a great importance. According to the requirements
this discipline has been differentiatated in education, too. Special knowledge in the field
of silviculture is tought in the Departments of Silviculture and Afforestation.

Four semesters of basic studies are spent at the Departments of Chemistry, Forest Botany
and Soil Science, and one semester (dendrometry) at the Department of Forest Management.
In the 3-4th year 2 semesters deal with silviculture and afforestation, then in the 10"
semester with forest selection, forest landscape planning and environment protection.

At the Department of Silviculture students are acquainted with ecological, phytocoenolo-
gical, typological and stand structural characteristics of forests. Silvicultural methods are
introduced by methods of regeneration and tending and are followed by cultivation of
coppice and conversion of degraded forests. Silvicultural tasks are discussed separately for
our main forest species. Finally the increasing public welfare role, esthetics of forest and
environment protection are tought.

Afforestation includes seed management, plant production, planting and afforestation
methods, waste land, sand, alkaline soil and peatland afforestation techniques, as well a
irrigation system, pasturec—field protecting- and roadside afforestation.

Among biological subjecis the Departments of Forest Protection and Wildlife Manage-
ment supplement education of silviculture. Differently from similar European institutes, at
our university engineering-technical subjects are tought more intensively. From these
subjects geodesy, forest utilization, forestry machinery and forestry transport help to teach

silviculture.
%

In Hungary the Department of Silviculture was the birthplace of forest research.
Since the middle of 19" century professors of Forestry Academy urged an organized
start of forestry research, which came into being in 1898. For a half century heads of Depart-

6*
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ment of Silviculture (Jené Vadas, Gyula Roth, and Pal Magyar) were in charge of the
Forest Experiment Station, which at the beginning worked at the Forestry Academy in
Selmecbinya, later as the Forestry Institute and since 1933 as Forest Research Institute.
In 1899 its official journal Erdészeti Kisérletek was started.

Forest research was separated only 1947 in Sopron, as Forest Research Institute, later,
since 1949 in Budapest it was formed into Scientific Forestry Institute. So forest research
left the Forestry High School since 1952. Teachers of the university, especially specialists
of silviculture and afforestation can not be devoid of experimental and research work ; they
traditionally follow scientific activity, the results are given in the official journal of the
university (Erdészeti és Faipari Egyetem Tudoméanyos Kozleményei—Scientific publications
of the University of Forestry and Timber Industry) and other periodicals, books and lecture
notes. Published works verify, that teachers of the Departments of Silviculture and Afforesta-
tions take their share in research, too.

3}

Nowadays silviculture and silvicultural research are characterized by two opposite trends.
One considers forest as an ecological and phytocoenological unit, ecosystem with particular
ecology, as an anthropobiogeocenosis or as a dynamic ecosystem; the other having wood
production in view, aims on tending and selecting.

Research fields of the Department of Silviculture are: determination and classification of
Hungarian forest ecosystems and theirsilvicultural relations. In the last decade we worked out
and published a particular forest-type system. Site relations of forest types and site-classifi-
cating methods based on forest types were made known. Regeneration experiments of more
important forest ecosystems were established. Method of forest type mapping was developed
on 4 model areas.

Otherwise about 160 long-term experimental areas of tending were established, among
these 2 fifty years old tending experiments were reconstructed. For stabler foundation of
selecting we worked out morphological and physiological characteristics of selected trees.
Determination of stand structure indexes were made more accurate and, we worked out
tending models for our more important forest species. Investigations were done on the
following fields: utilization of biological automatization following natural succession,
protection of human environment as well as possibilities and methods of formation of
forest ecosystems ensuring natural selfregulation.

The Department of Afforestation successfully studies ecological effects of agricultural
shelterbelts and verified their favourable influence on agricultural crops. They worked out
planting and tending methods of agricultural shelterbelts, as well as procedure of peatland
afforestation.

On other fields they succeeded in selection of tree and osier willows. In the fields of
nursery production they introduced new methods of production of ball plants.

In the field of landscape planning and environment protection investigations lead to
aspects of forest parks, recreational forests, forming protectional sheltermelts and manage-
ment problems of esthetical and preservation areas.

Address of the author:
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SILVICULTURAL RESEARCH IN THE FOREST
RESEARCH INSTITUTE

REZSO SOLYMOS

Silvicultural research is conducted in many fields in the Forest Research Institute. The
start of this work coincides with the beginnings of forest research in Hungary. The present
research activity bases on the results of more than 75 years, the aims of which were evolved
in connection with the solution of the major tasks in forest and timber economy of the
country.

The timber demand of Hungary cannot be met by the forests of the country. Great bulk
of the economically unfavourable timber import is coniferous timber. Regarding future
needs, it is unlikely that the timber needs may be covered by home production. We have,
however, considerable possibilities to influence the quantity and structure of timber imports
positively. Silviculture and naturally also silvicultural research has an important role in
this respect.

One of the main tasks of our silvicultural research is the derermination of the site conditions
of our forests. This task means wide-ranging research activity, due to the extremely variable
soil, geographic and climatic conditions of the country. According to this the great number
of species is typical for our forests. Therefore site research in the Forest Research Institute
is concentrated on the survey and classification of the site conditions of the country, and
on the determination of the site requirements of the main tree species. In the last years the
Institute worked out a uniform system for site evaluation, which serves as basis for the
determination of the suitable tree species and also for different silvicultural methods. The
selection of appropriate sites for fast growing species, as conifers and Euramerican poplars
was carried out by this method. Thus it became possible to decide that the ratio of conifers
may be raised from 10 to 20 per cent. Forest fertilization is linked with site research as well,
notwithstanding the fact that due to scarce precipitation and low air humidity our possi-
bilities are quite restricted in this field.

Yielding capacity of our forests is to be increased by the selection and breeding of varieties
with better quality and volume yield. This important branch of silviculture brought con-
siderable results up-to-date mainly in the field of conifer, poplar, willow and black locust breed-
ing. State recognition of improved varieties started also forestry in the last years, which
yields official, moral and material appreciation for the scientists too. The Institute introduced
a number of improved poplar, willow, black locust and coniferous varieties the state recogni-
tion of which has already happened.

The necessary measures for the use of the improved material in practice were taken.
Silvicultural research provides the basis for the modernisation of our forest propagation
material production. Methods for producing Scotch pine improved seed were worked
out by the institute, the result of which will secure the supply of all Scotch pine afforestations
in the country with high quality planting stock in the near future, The necessary cutting
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quantity for establishing Euramerican poplar stands is lately under the guidance und super-
vision of the Institute. For planting only material of known origin may be used. Our researches
in the field of introducing new nursery methods lead to the practical application of the
“cold bed” method. Actually research activity is concentrated on the economical production
of large-sized plants with covered roots, to achieve the prolongation of the period afforesta-
tion during the whole vegetation period, and to minimize the necessary tending inplantations.

Our forest research activities serve not only the increasing of volume and value but also
the improvement of feasibility of timber growing. Rationalization efforts are undertaken in
all fields of silviculture. Recently researches are intensified in the field of afforestation and
tending. In the last quarter of century about 800 thousand ha of afforestations were carried
out.

In these young stands already tending cut is necessary. The tending of thichets with 10-14
thousand trees per hectare causes big problems for our silviculture. The removed timber
is only partially suitable for utilization ; due to low level of mechanisation manpower demand
is very high. In order to reduce this problem the maximally possible increasing of planting
space is strived after. The experimental results are promising in practice only 60-70%; of the
earlier plant number is used. Following the general introduction of improved propagation
material in practice, further reductions are planned, the justification of which is proved by
research.

I intend to deal more detailed with the tending and yield researches conducted in the
frame of silvicultural research in the Forest Research Institute, as a considerable propagation
of our distinguished guests is concerned with these themes in his work. On the other hand
this theme is also the special field of research of mine. I am participating in the activities
of the IUFRO Working Party concerned in these problems, and I have established in Hungary
internationally coordinated experiments as well. The more detailed approach is justified
also by the fact, that due to the age grouping of Hungarian forest, tending will be one of the
central tasks of silviculture.

Tending and yield researches are conducted in close connection in the Forest Research
Institute. Experiments in this theme were begun by our antecedents at the end of the nineteenth
century. Because of the production and economic situation and of two World Wars, intense
research work could start by the end of the fifties only. The long-term tending and yield
experiments have provided the basis of regular research, the establishment of which started
in 1961, based on up-to-date methodics. Notwithstanding the fact, thet opinions about
long-term experiments were at that time not at all uniform, we considered these as the
most reliable method for determination of the yield of the main tree species, of the growth
of forest stands and of the effect of tending operations on yield. The research results of the
recent ten years justified this view and proved that long-term experiments are a valuable
help for up-to-date research as well.

At present more than 2,000 long-term tending and yield experiments are registered, covering
the whole country. The species proportion corresponds roughly that of the whole forest
area. Presently already second surveys are undertaken in these stands, the data of which
will be utilized for evolving long-range plans for our forestry.

In the first period of research mostly yield data were gained after the first survey of the
experimental fields. These differ from earlier research results mainly in that respect, that the
aims of forest tending were better taken into consideration and with the help of these data we
gained concrete figures for tending, thinning operations. First of all I have to mention the
new general and local yield tables, which filled a longfelt gap. The yield of our stands was
determined earlier from the yield tables of Greiner, constructed in 1886, and partially from
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the tables of Schwappach. Both could not fulfill the needs of silviculture, therefore the
demand for new, Hungarian tables was growing. Based on the first data survey of our
long-term experiments until 1972 a total of 18 general and local yield tables were constructed
for Scotch pine, Corsican pine, Norway Spruce, Douglas fir, beech, pedunculate and sessile
oak, Turkey oak, red oak, hornbeam, various Euramerican and native poplars and alder.

It is visible from these yield tables that the Hungarian conditions are in general more
favourable for timber growing as the European average. It should also be mentioned that in
the first period of research, i.e. until the middle of the sixties, the home-made volume tables
were finished as well, providing much more precise data than the ones of Schwappach, the
latter being in use in the past. These tables are used both in the practice and in research for
volume determination. The same refers to the new yield tables, which are used both by
inventorists and by professional silviculturists.

The basis for rending research was also laid down by the results of yield investigations.
Tending research concentrated on the establisment of methods which implement the attaining
of the production goal with minimum expenses, the whole production cycle in view. Therefore
the timing, necessary frequency and intensity of tending operations is investigated, and
suitable technologies are worked out to create maximal possibilities for mechanization.

From among the results of the recent ten years the elaboration of the forest tending system,
covering the whole production cycle should be mentioned. In the scope of this work up-to-
date principles of our forest tending tasks were determined, which were illustrated numerically
with standard tables.

These standard tables are already available for all main tree species. The construction
of the tables was made by the Institute. According to these principles the first tending opera-
tion should be carried out as early and as intensively as possible, in order to increase the
period until the next thinning, and to raise the diameter and utilization possibilities of the
timber removed at later intervals. The reduction in the number of tending operations
should on the other hand contribute to the reduction of production costs of timber.
Thus, instead of the older principle of *‘early, often, moderate” interventions we are tending
“‘early, rarely and strongly”. The standard tables for tending were constructed according
to this principle. Depending on the expectable yield tree yield groups were created, with
two yield classes in one yield group. The number and intensity of tending as well as rotation
age was determined separately for these groups, which makes the further consideration of
economic aspects possible. The standard tables contain the number and timing of tending,
the stem number, basal area, average diameter and height of the main (remaining) stand, and
finally the average stem distance.

Keeping optimal stem numbers, taking into consideration the production goal, was
strived after. The data of long-term experiments, collected for ten years, are in this respect
not suitable for drawing clear conclusions. The data were complemented with the yield and
stand structure figures of excellently yielding sample plots, and the optimum stem number
referring to species age and site was determined by optimum calculation. The expectable
volume and average diameter for the possible stem numbers and for the age classes was
determined. The multiplication of these figures was used for the construction of range of
values. The stem number with the culminating value was accepted as optimal.

The research work will be continued in the next period. Our yield tables will be completed
with assortment tables and the figures of the yield tables corrected based on repeated stand
surveys. Further development of mechanization and simplification of tending are considered
as additional tasks of forest tending research. Statistic methods and electronic computers are
extensively applied in research. The further development of our methods is also foreseen.
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Finally forest protection research should be mentioned from among silvicultural research
activities performed in the Forest Research Institute. The role of these themes increased
rapidly with the raising proportion of poplar and conifer afforestations. We have an extensive
network for observation; with the help of the light traps regular forest are given for the
expectable appearance of pests. Not only the biology of damaging organisms but also the
biological and technical methods of control and prophylaxy of damages are investigated.
Our native species (oaks, beech, hornbeam) are less damaged by pests. The protection of
fast-growing poplars and conifers are, however, providing manyfold tasks for forest
protection research.

Silvicultural research will be further developed in the future, taking into consideration
also the aspects of recreation and of protection besides of the timber-producing function of
the forest. We intend to serve multiple-use forestry with our work, in order to meet the
growing and changing social-economic demands as completely as possible.
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PUBLIC DEMANDS ON FORESTS IN RELATION
TO FOREST WILDLIFE

JUDITH J. ROWE

Forests are the climax vegetation in climates which are not subject to extremes of
temperature and/or light conditions. It is reasonable to assume that they will continue for
the foreseeable future to occupy a large proportion of the globe, despite increasing human
demands for space for agriculture and for urban development and its support services—parti-
cularly water and communications. Animals and nontimber plants are inevitably associated
with any forest ecosystem (biogeocoenosis) whether natural or artificial in origin and this
forest wildlife is affected by any demands made on the forest environment. Before I review
the past and current interactions of forest and wildlife in terms of human demands, T would
like to make the point that one of the inherent roles of the forest, often taken for granted by
the public at large, is the important contribution that is made to maintaining global climates
and environments. In the absence of considerable technological developments in global
atmospheric control, this maintenance of global climates in probably an essential role and
would produce an immediate demand should forested regions be deforested on a large scale.

One of the biggest demands on the forest is for living space. In many countries, the forest
itself can be a source of food and shelter for small native populations and man can be
regarded as part of the forest ecosystem. In many situations, for example in countries as
varied as India, Cyprus, Brazil and Africa, this creates problems for both forest and wildlife
management. Shifting cultivation may be irretrievably destructive to forests through its
effects on the soil as in parts of Africa (Curry—Lindahl, 1967). The wildlife may have to
contend with hunters and poachers and compete with grazing domestic stock as in India
(Raghaven, 1968). On the positive side it can only be suggested that the abandoned clearings
and forest edges may be enriched for wildlife by virtue of the increased numbers of ecological
niches made available.

For many centuries in Europe and in other continents, man has shifted out of the forest—
though this has more often been by clearing the forest than by being able to find non-wooded
regions. Currently, in countries such as Sweden and Britain, there is a growing demand
for supplementary living space within the forest as a form of recreation (Spender and Sidaway,
1972). This is a reversal of the centuries old trend which has taken human populations out
of the forest. A similar form of demand can be seen in America where summer forest camps
have long been established. The structure of the forest, its species composition and age-class,.
in the vicinity of each dwelling can modify the satisfaction of the recreationist and create
problems in forest management. The local wildlife, be it animal or plant, appears to add to
the quality of the experience by its existence. It may be that wildlife management problems.
of the future lie in deciding how much of which species of the regional wildlife can, or should
be, increased in quantity to satisfy the demand inherent in the nature of the experience. Both.
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forester and wildlife manager would then be involved in the habitat manipulations that may
be required to produce a product that ensures a high return on the capital invested.

Subsistence-level inhabitants of forests are to variable degrees dependent for protein on
the meat produced by forest wildlife. Meat harvesting has often been an important by-
product of the forest. In Britain, for example, the price of venison per kilo has increased
nearly ten times in as many years. It is possible that the world-wide demand for protein will
result in an increased interest in harvesting local forest wildlife as is already being done in
the savannas and plains of Africa. This is a type of demand that can entirely change the
forest environment since the quantity of beasts becomes important and wildlife management
must inevitably be concerned with habitat manipulation to increase carrying capacity. An
interesting possibility for avoiding the conflicts that must than inevitably aries between forest
and wildlife managers can be seen in the research being done on farming red deer (Bannerman
and Blaxter, 1969).

A similar solution developed when demands for living space and timber from Canadian
forests began to outweigh the importance of the original forest product which resulted
in much early exploration. This was the production of prime quality furs which are now
produced in farms for animals such as mink and fox, thus avoiding the need 0 manage
wild animals for sustained, consistent high quality yield. Furs are still in demand and still
a source of forest revenue, for example in parts of South America. This continues despite the
risk that the exploitative response to the demand without research-based management puts
the larger predators concerned at risk of extinction.

It seems that when meat and fur are in high demand, it is economically and ecologically
sounder to look at alternative methods of supply than to unbalance a forest ecosystem by
over-loading it for the production of one or two wildlife species. It is not possible to produce
viable substitutes in situations where hunting, for meat or fur, has become ritualised over
a period into a form of recreation. At best, a potential substitute or training aid becomes a
sport in its own right—as has clay—pigeon shooting. Where forest wildlife species are the
object of the hunt, wildlife or game management has all too often become divorced from
forest management despits its dependence upon the forest environment and the traditional
forms of conflict between timber and wildlife production have developed. Two main interac-
tions between wildlife and forests have received most attention in regions where timber
production is the main forest objective. The first is the damage done by animals to trees
and the second the importance of certain wildlife species for sport. For non-game species,
damage prevention has been simple in concept and all too often unselective in application.
There has been a tendency to kill or to fence out rather than to look at the causes of damage
and the possibilities of slight silvicultural or forest management modifications to reduce the
risks of damage. There has also been remarkably little attention paid to quantifying predictive
methods for assessing the likelihood of damage in given situations.

It is where game species are the damaging animal that the conflict between forest and
wildlife management is most persistent (Daburon, 1968). This is particularly so where home
management techniques aimed at producing quantity have become hallowed by tradition
and the ability to question the continuing validity of the underlying assumptions appears
to have been lost by wildlife managers. In such cases, extremes of conflict can arise. For
example, in the Scottish Highlands, management techniques were developed to increase red
deer stocks to meet a new demand in the last century. Management to increase and maintain
high numbers became a tradition on the treeless deer forest for a particular form of sport-hunt-
ing. Numbers of deer outwith plantations in these areas are too high to be compatible with
the young plantations which have more recently become an important form of land-use of
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the region. The red deer on relatively impoverished heathlands with little tree shelter does
not compare with the same animal at lower density in forest habitats for a trophy or in
venison value. The continuance of this tradition of wildlife management lies in the fact
that it is linked to a particular form of sport-hunting—red deer stalking—for which there
continues to be a high demand from a small and specialized section of the public. The only
current justification for the numbers lies in the high value of venison, though it is questionable
whether the intensity of culling, particularly of the female stocks, maximises venison produc-
tion.

It is not only timber production that may suffer from over-production of game animals.
In the Swiss National Park, for example, high alpine meadows are being qualitatively altered
in plant species by the summer grazing pressures due primarily to an expanding population of
red deer. This situation is complicated by the fact that the animals are wintering elsewhere
during the shooting season and are not under the direct control of the National Park’s
staff.

A third example, again using red deer, concerns the difficulties of regeneration of high
altitude forests in areas where avalanche and erosion control by woodland should be of
paramount importance. Concern over this has been expressed in such diverse forest ecosystems
as Austria (Mayer, 1973) and New Zealand. In the latter, much of the problem stems from
the ill-informed ecological engineering attempted by earlier wildlife managers. A number of
introductions of various species of deer and rodents have playned havoc eith the local
wildlife and the forest ecosystems. In parenthesis, it can be added that there has been, and
still is, a regrettable tendency among wildlife managers and foresters to look at species from
foreign environments as being potentially better producers of sport or meat than the native
species. More recently there has been a tendency on the part of wildlife managers to look
at techniques for manipulating the habitat to make the most of local stocks: this technique
in itself holds the seeds of conflict with forezt management unless both forester and wildlife
manager are co-operating to the same end.

Sport-hunting in its various forms continues to be in high demand by a specialist minority
of the public. It is questionable whether the revenues accruing from such sport counter-
balances the costs of its interference with forest management and the damage that may result
from over-stocking. Attempts to raise the carrying capacity of a woodland by artificial
means have often preceded adequate evaluation of the natural carrying capacity of the
environment and of the factors that are actually limiting. Research on the ecological aspects
of game production (Dzieciolowski, 1970) is vital of wildlife in general and game in particular
are to be meaningfully managed as part of the forest ecosystem to meet particular demands
or to allow for changing demands.

The need for this approach to wildlife management is particularly relevant in view of
the current levels of demand for forest recreation. This has increased at a greater rate in the
last decade or two than any other demand on the forest resource—including the demand for
wood. The problem that this is causing forest and wildlife management is illustrated in an
interesting survey among foresters of British Columbia (Bunell and Dumont, 1973). They
suggested that the problems resulted from increasing intensive forest management for timber
combined with the increasing public pressure for forest recreation. They attempted to
determine the role played by wildlife in forest managements policies. The results showed that
foresters recognised wildlife as a significant resource mainly for its recreational and aesthetic
potential. The amount of conflict was increasing and likely to continue to do so as public
demand forced increased consideration of wildlife in forest management policies. The survey
showed that a training for timber production was inadequate when management for other
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products of the forest ecosystem was required. It also appeared that difficulties arose for
foresters in putting into practice wildlife management techniques already available for
reducing crop losses: relatively little active manipulation of forest or wildlife was carried out
for this reason, although crop losses were described as a major problem.

It can be inferred from the results of the survey that the foresters concerned were also
affected by another relatively recent influence on forest and wildlife management—the recogni-
tion of the principle of conservation of natural resources.

A great variety of attitudes and methods of approach to conservation have developed in
Europe (Duffey, 1969) and in the rest of the world. Broadlyspeaking, two extremes of attitudes
seem to exist. On the one hand it is argued that the objective of conservation is the maintenance
and improvement of the human environment. On the other hand it is considered that it is
the maintenance of “‘natural” ecosystems and of the species of plants and animals that
comprise them, that is the prime objective. Propenents of both attitudes agree that human
management of any environment or ecosystem must be based on sound ecological under-
standing of the factors operating, particularly at critical levels (Desmann, Milton and Freeman,
1973). Many forest management systems are inherently conservation oriented—indeed much
of the impetus for a recognition of conservation has been stimulated by foresters (Riney,
1970).

The demands made by conservationists on forest and wildlife managers can be simplified
into two categories. The first concerns particular communities or species of plants and
animals whose existence may be jeopardised by forest management techniques locally or
nationally. These are usually relatively simple problems to solve provided first, that there is
general agreement on the value of the species to be preserved on an international, national
or local scale, and second that the appropriate ecological knowledge of the critical factors for
the maintenance of the species concerned exists. The recent development of Fauna Priority
Areas in Australian State Forests (Christensen, 1973) is an example of a generalised approach
to this sort of problem.

The second category of problem is more complex because it involves that elusive factor—
the quality of the environment. Foresters are increasingly aware that forests have an inherent
quality aesthetically which can be improved or diminished by the way in which standard
forest operations are carried out. To this quality, forest wildlife makes an important contribu-
tion merely by existing as part of the forest ecosystem. I suspect that it was this aspect of
conservation which the Canadian foresters referred to as the aesthetic potential of wildlife.

Before such recognition of quality considerations became widespread, many public demands
for recreation in any form could largely be met by increasing quantity. Now there is an
increasing demand that the quality of the environment is not impaired by such an increase
(Webb, 1968). Among both wildlife and forest managers there is an increasing demand for
methods of evaluating existing quality and for the management tools to allow prediction of
the influence of various management options upon quality to be measured.

Various systems of classifying and measuring have been atterapted. It has, for example,
been suggested that the visual attributes of a landscape should be divorced from its ability
to support recreational facilities (Hamill, 1971). However, the two necessarily interact in
some situations where high landscape values can focus demand for recreational facilities on
an area regardless of its ability to support such facilities.

In France the problems of changing human demands have been described by Berolaud
(1968), who places considerable importance on assessing the forest and its management in
terms of its influence on regional landscapes. In highly industrial countries, this is partly
due to great increase in car ownership and in leisure time (Burger, 1967). There is increased
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use of natural landscapes by people driving for pleasure and this may form a high proportion
of the recreational experience of casual visitors to forests.

In British State Forests, these demands for facilities for non-specialist recreation, for exam-
ple day visitor car parks and picnic sites, is taken into account in forest management (Spencer
and Sidaway, 1972) and in planning (Grayson, Sidaway and Thompson, 1973.). This form of
demand is catered for rather than more specialist types of recreation since it shows continuing
growth, a low cost in terms of modified forest management for timber and a relatively high
return from the facilities provided.

Itis a form of demand that has, at present, relatively little impact on wildlife since the bulk
of the visitors use the forest during the time of day in which the animal life is least active.
Such visitors are also relatively easily channelled onto forest walks and trails where their
impact on the vegetation can be absorbed. The situation reported in Japan (Karo 1967)
was rather different : increasing mass use tended to destroy elements of the original attraction
before the dangers of such an impact was recognized.

This danger of expecting a forest to continue to absorb casual visitors without management
guidance has recently been the subject of considerable research. Concepts of carrying capacity
for managing recreation have been developed (Wagar, 1964). It is important to devise ways
of measuring the interaction of site, people using it and the effects of management techniques
on both people and site. Wager suggested that ecological variables would show when changes
in quality and/or quantity occur but stressed that a management decision on what constitutes
an unacceptalbe loss or rate of change in quality was still required. This type of investigation
has been begun in Britain (Bayfield, 1973) and it is clear that measurements of carrying
capacity—ecological, physical, perceptual or economic—require considerable sociological
and ecological research. Knowledge of the behaviour of people in response to physical or
perceptual crowding is important for the development of management techniques that
will keep usage below the level at which the ecological carrying capacity is reached.

Although in Britain at present demand for casual recreation can be catered for without
involving wildlife, it is apparent from forest centres such as Grizedale in the Lake District
that the presence of wildlife adds immeasurably to the enjoyment of the public. The provision
of facilities for viewing wildlife in the wild (not in enclosures) increases the level of demand
and provides additional techniques for spatially zoning specialist and non-specialist forms
of recreation and timber production to keep conflicts to a minimum.

In less highly industrialized countries or regions, more specialist forms of recreation have
greater weight. The increasing demand for tourist facilities involving active recreation such
as hunting, shooting, fishing and photography is one example (Riney, 1968). In Britain,
specialist minority activities such as orienteering and pony-trekking have been increasing in
popularity. The pursuit of specialist natural history interests has always been a feature of
these minor demands on British forests. It is possible that forest management will increasingly
be required to balance conflicts arising between different forms of recreation rather than
with direct conflicts between timber production, recreation and wildlife management. The
decrease in areas of true wilderness, much of which is forest land, and the increase in road
density and accessibility means, for example, that casual tourists are likely to conflict with
individuals and small groups who value wilderness for its own sake (Merriam, 1967).

The economics of managing forest and wildlife to supply recreational demands is outwith
my competence to explore. It is unrealistic, however, to consider these demands without
being aware that the majority can be evaluated by the same type of cost/benefit analysis as
is applied to timber production. Demands in the field of conservation and environmental
quality are less susceptibleto this approach and the need for a useful measureof their econom-
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ic impact to assist management decisions remains high (Grayson, 1972, Hopkins et al.,
1973). A number of foresters have queried whether the provision of facilities should be the
responsibility of the industry, government or the recreationists themselves.

It should now be apparent that considering the requirements of the public in relation to
the forest and wildlife problem emphasises the essential interdependence of both. The
ecosystem concept (van Dyne, 1969) applied in both forest and wildlife management has
much to recommend it but those who expect this to be a simple path to a more unified
management should remember the complexity that is inherent in a superficially stable,
self-perpetuating ecosystem (Elton, 1966).

Mayer (1972) and Clauser (1972) have both emphasised the dangers inherent in increased
mechanization if the increasing variety of demands on forests in the human environment are
ignored. Manning (1970) in America has produced similar warnings on the importance of
foresters increasing the scope of their knowledge to make environmental decisions involving
disciplines at present outwith their competence. Wildlife manageis are faced with similar
problems. Crissey (1971) summed up the dilemma by suggesting that the object of wildlife
management should be to manage the resource to provide benefit for people rather than to
maintain wildlife populations and their environment as an end in itself. It is essential for
wildlife managers to re-evaluate current techniques in the light of current demands as, for
example, has been attempted for the usefulness of re-seeded forest clearings in America
(Larson, 1967). Wildlife managers must also consider whether maximum attention in research
should not now be paid to plant and animal species which enhance the quality of the forest
for non-specialist recreation rather than to continuing to emphasise the production, indeed the
over-production, of game species.

The way is also clear for wildlife managers to develop techniques which can be used to
manage and modify the demands made on the forest. The critical factors limiting any
wildlife species must be elucidated for realistic management: it is insufficient to specify
the general ecological attributes of suitable environments and expent forest management to
produce adequate habitats. Foresters need to be aware of the environment that forest
management for timber production produces and of the impact of increased mechanization,
use of chemicals or changes in felling policies on wildlife. Foresters should still be prepared to
use such techniques selectively and judiciously—they sould not be prepared to abandon them
at any faint suggestion that their use detracts from forst environments.

Increasingly it seems likely that the forester will need a sufficient background of knowledge
in such fields as recreation, sociology, landscape architecture and wildlife management as
well as economics to appreciate the importance of the forest in maintaining wildlife, the in-
fluence of the foreston regional landscapes and to evalute the demands for racreation or va-
rious kinds within a forest. In many areas itis possible that timber will become one of the
by-products of the forest environment and its production a system of maintaining the quality
of theenvironment rather than the main object of the forest. This attitude and type of multiple
use may be easier to achieve in countries that lack highly developed traditions of forest and
game or wildlife management. On the other hand, such countries are more likely to be
involved with the problems of managing a human population which is ecologically dependent
on the forest for the necessitier of life. In the immediate future, research involving co-opera-
tion between foresters and their colleagues in these other disciplines is an essential requisite
for establishing mutual understanding of the problems and for producing solutions in a
common language which can be incorporated in forest management and its training in the
future.
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FINAL COMMENTS AND CONCLUSIONS

DUSAN MLINSEK

The IUFRO Division, Site and Silviculture, held its 1973 meeting in Budapest. The meeting
was arranged by the Hungarian Department of Agriculture, by the Forest Research Institute
in Budapest and by the Faculty of Forestry in Sopron. The main topic of the meeting was:—

“Research, education and practice in silviculture”.

This topic was not selected at random. There is an urgent need for research, education
and practice to join together in a serious effort to promote the idea of the forest as an eco-
system. The concept of an ecosystem should no longer be treated as a mere slogan. The
forest must not only be investigated, but also treated as an ecosystem. In these activities,
silviculture and related interdisciplinary research in other branches should participate as
much as possible. Often, the forest is proclaimed as being an ecosystem, but practice goes
in another direction. The same frequently applies to research and practice, as shown by
scholarly investigations of ecological principles and simple practical silvicultural techniques.
Research, education and practice should proceed together in the same common direction;
otherwise the forest will be exposed to even more serious dangers. it will persist under a
constant menace like an organism filled with antibiotics. It is our dutyto seek integrated ways
within IUFRO so as to join silvicultural education, research and practice into a united and
common approach. The meeting in Budapest provided an important contribution to this
objective. The papers and resolutions included a multitude of stimulating suggestions. We
express our thanks to the reporters for their efforts in defining new spheres of activity for the
researcher, teacher and practical forester.

The meeting was followed by a number of instructive excursions. Our Hungarian colleagues,
took great pains in showing and explaining their successes and problems. In Hungary,
silvicultural research is greatly encouraged. Thisis shown by the enormous number of projects
and by the enthusiastic and self-sacrificing efforts that have been made.

Here, middle-European silviculture is a reality. In many places we also saw the fruits of
a successful “agrosilviculture”, important for a country like Hungary. Considering the wood
shortage and the struggle for an unspoiled environment, this example becomes more and
more common, generally. Two different approaches are involved however, which are unlikely
to be integrated. Both have to be proceed rationally, separately but in parallel, with mutual
understanding. It is only by the separation of these two silvicultural concepts will the frequent
misunderstandings that arise be removed at the scientific level. We have to maintain this
attitude not only for scientific, but also for practical reasons:—

1. The circle of research workers in forestry is too narrow, the range of urgent problems
too wide.

2. We cannot afford the freedom to waste time in solving artficially created problems.
] Erdészeti kutatdsok 1974,
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3. We are members of one of the oldest international scientific unions which has been able
to justify its existence with honour and success. This also defines our future obligations.

I wish to congratulate our Hungarian colleagues on behalf of IUFRO and all participants
from abroad for their work and contributions to forestry. At the same time we thank our
Hungarian friends for their exemplary organization of the meetings and for their wonderful

hospitality,
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