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ABSTRACY

Black spruce Picea marians (Mill.) B.§.P.
from provenances distributed throughout the
species range were raised in a nursery experi-
wenk in central New Brunswick and subseguently
planted at 10 test locations in the Maritimes
Region. Seed and seedling characteristies,
nursery performance, and S5-year (9 years from
germination) survival and height data are
presetited. Analyses of variance, correlation,
stability, and factor analyses were applied te
the data.

The genetic vartation partern in  black
spruce is essentially climal and no genotype X
locatioun interactions were indicated among the
provenances represented at all test locations.
There is a strong corvelation between nursery
performance and 5-year height. Black spruce of
Maritime provenances appears to be more stable
than those of non~Maritime provenances. Truly
local provenances were generally below average
in height at 5 years and only slightly above
avérage in survival, suggesting rthat black
spruce ig not particularly well adapted, in an
evplutionary sense, to many of the sites that
it occupies locally.

Recommendations are made conceraing cholice
of black spruce provenances for use in the
Maritimes Region.

RESUME

Des Bpinettes noires Pices mariana (Mill.)
B.B.P. de provenances yBparties dams LTaire
de cette essence ont Bt& cultivBes 3 titre
expérimental dans une pépinidre du centre du
Nouveau—Brunswick puis plant@es dans dix
placeaux des Maritimes. On décric les catracté-
ristiques des semences 2t des semis et leur
performance en péploedre, et on présente des
données sur la survie et la hauteur des semis
apr&s colng ans {neuf ans aprés la germina-
tion). A partir de ces donnfes, on a effectud
des analyses de variance, de cerrélation, de
stabilit® et de facteaurs.

Chez L1'@pinette nwvire, 1a variation géné-
tlque est fondamentalement c¢linalé, et aucune
interaction du génotype et du placeau n'a Bté
notée chez les semis des diverses provenances
dans tous les placeaux. Il existe une forte
corrélation entre la performance en pdpinidre
et la hauteur 3 cing ans. Les E&pinelbtes dont
la provenance est les Maritimes semblent plus
stables que celleg d'ailleurs. En g@ngral, 3
cing ans, les arbres de provenance vraiment
Iocale Btait moins haets que la moyenne, et
leur survie n'&tait que l&g8rement sup@rieure
4 la moyenue, ce qui signifierait que, dans un
grand nombre de cas, 1'&pinette noire n'ast
pag particulifrement bien adapt8e, du point de
vue de 1'8volution, aux stations gqulelle
aCoupe.

On pré8sente des recommandations conceranant
le choix des provenances pour la région des
Maritimes.
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Table 5. Five-year field survival of black spruce at 10 Maririme locations

S-year field survival at

Prov. Black Sabbies Gape  Pleasant Fast East
Plot or AFES  Brook Bartibog  Brook Dromore Rreton  Valley  Stanley Dalhousie Bideford All
No. State .5, N.B. N.B. N.B. P.E.L. .5 N.5. N.5. H.5. P.E.I. locations
101 Nfld. 95.08 90.0 87.5 81.3 95.8 97.5¢ 85.0 93.8 65.0 95.8 88.8
100 Nfld. 21.78 953.0 87.5 B7.5 91.7 100.0C  75.0 89.4 82.3 95.8 89.6
99 Ngld. 93.88 B83.0 84.4 62.5 93.8 30.0C  75.0 3.3 97.5 - 83.0
56  Nfld. 91.78 85.0 84.4 78.1 - 106.0C  75.0 - 92.5 - 86.7
98  Nfid. 97.98 - 87.5 B4.4 - 97.30 £5.0 - 77.5 25.8 86.9
43 ¥.S5. 95.8B 92.5 84 .4 B87.5 93.8 87.5C  65.0 89.6 82.5 - 86.5
84  N.S. 91.75  94.0 84.4 75.0 95.8 92.5C  55.4 91.7 87.3 25.8 85.9
7% N.5. 95.8B 85.0 - - 70.8 97.5¢ - 75.0 - - 84.8
83 N.35. 91.78 - - - 83.3 92.5C 62.5 9.7 - - 84.3
92  N.8. 91.78 = - - 97.7 - 80.0 66.6 - - 83.%
95  ¥.S. 83.38 - - - 95.8 8¢.0C BO.OG 83.3 - - 84.5
87 N.5. 89.68 - - - 917 ~ - 83.0 - - g8.1
88 N.8. 33.88 77.3 - 65.8 87.5 as.0c  80.0 B85.4 82.5 - B&4.1
79  N.8. 97.98 92.3 B:.3 81.3 89.6 97.5¢  B5.0 85.4 90.0 ~ 88.9
75  N.S. 93.88 77.5 - B4.4 97.9 95.0C 7Z.5 83.3 87.5 - 86.5
102 N.S. - - - - - 8§3.00 - - - - 85.0
97  HM.8. 87.58 - ~ - 83.3 93.00 75.C 75.0 82.5 - £83.1
163 N.8. 89.6B - 87.5 96.9 §3.3 85.00  92.5 89.6 i7.5 - 87.7
81 P.E.I. 91.78 93.8 84.4 87.5 00.0 9G.00 72,5 93.8 75.0 100.0 9.7
85 P.E.I. 42.58 77.35 84.4 90.4 89.6 87.5C. 90.0 87.5 87.5 - 87.5
78 P.E.I. 89.6% B7.5 90.6 78.1 1. 87.3¢ 70,0 97.9 7.5 - Bh4.4
90 H.B. 91.78  92.5 78.1 78.1 87.5 85.0C 85.0 83.3 82.5 100.0 86.2
74 N.B. 95.8% 85.0 B4.4 66 .7 89.6 - 8a.0 81.3 72.5 - Bl1.9
70 N.B. 93.88 90.0¢ 87.5 B7.5 97.9 95.0C - 87.5 75,0 87.5 86.2
91 N.B. 95.88 85.0 87.5 56.3 91.7 92.5¢ 92.% 87.5 85.0 95.0 86.8
88  N.B. 95,88 §5.0 B4 .4 87.5 81.3 90.0C 67.5 91.7 85.0 - 86.5
69  N.B. 97.98 75.0 81.3 71.9 93.8 95.00 70.0 91.7 67.5 95.8 84.0
67  N.B. 91.78 87.5 B4 .4 34.8 23.8 97.5C  82.3 #81.3 90.0 91.7 88.5
64  N.B. 81.38 97.5 81.3 87.5 95.8 90.0C 92,5 e1.7 §2.5 95.8 89.6
71 H.B. 91.78 - 84 .4 - 87.5 - - 100.¢ - - 90,9
66  N.B. 93.88 95.0. B4. 4 81.3 93.8 95.0C - 79.2 - - 88.9
73 N.B. 27.98 87.3 87.3 71.% 7.9 90.0c 7.5 85.4 70.0 - 84.5
65  H.B. 89.68 97.5% 0.6 53.1 83.8 - - 341.1 85,0 - 84.4
72 N.B. 93.88 97.5 - 90.6 91.7 95.0¢ 823 89.8 #2.5 87.5 801
94 MN.B. 95.88 - - - - - - - - - 95.8
#2  N.B. 89.68 820.0 81.3 95.6 97.9 97.5¢  82.3 47.5 80,0 83,3 86.8
8%  N.B. 93.88 87.5 87.5 83.1 97.4% 87 .5C - 1.7 - 106.0 87.4
B6  N.B. 95.88 - - - Er - - 85.0 - - 91.1
34 Maine 83.33 82.5 84.3 9G.6 1.7 92.5¢ 35.0 85, 4 87.5 - 88.1
96  Maine B3.88 - -~ - 87.5 - - 75.0 - - 82.1
80  HMaine 595,88 - - - 82.5 - - §2.5 - - 86.9
55 MM 95.88 - - - - ~ - - - - 95.8
57 P.O. 89.6% 90.0 87.5 75.0 - 82.5C 8G.0 - 75.0 100.6 84.9
45 PO 8%.68 87.5 78.1 81.3 - oe.oc 75,0 - 72.5 85.8 85.0
47 PG BG.6B T72.3 8.1 65.8 91.7 95.0C¢ 87.% 85,4 80.0 95,8 84.2
58 P.G. 97.7% 82.5 68.8 78.1 - 90.00 BZ.5 - 25.0 - 84.7
60 B.Q. 95.88 87.3 81.3 63.6 - 92.350  82.5 - 82.3 95.8 85.4
63 P.O. 93.88 85.0 93.8 20.6 95.8 95.0¢c 92.5 §7.5 85.0 168,90 91.9
38 P.Q. 93.88 96.9 0.6 8.1 - 100.0¢ 82,5 - 77.5 90.0 89.9
61 P.Q. 85.48 80.0 23.8 5.0 - a1.5%¢ 73.0 - B87.5 96.4 87.7
46 P 93.88 2.3 93.8 20.6 93.8 95.0¢0 B0 91.8 82.5 100,64 92.1
48 P.. 97.98 80.0 81.3 83.3 £9.6 87.5C V.3 B87.5 85.0 10¢.0 47.0
4% P.4Q. 91.78 95.0 87.3 87.5 771 0.6C 82.5 93.8 17.5 - B7.2
4% P.Q. 85.48 97.5 90.6 90.6 91.7 140.00 897.5 87.3 85.0 104.0 92.6
40 P.Q. 9¢.0B 82.5 78.1 87.5 83.3 - 85.0 85.4 82.5 - 84.3
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Table 5. concluded

S5~year field survival at

Prov. Black Sabbies Cape  Pleagant East East
Plot  or AFES  Brock Bartibog Brook Dromere Braton Valley  Stanley Dalhousie Bideford All
No. State W.EB. M.B. N.B. N.B. P.E.I. N.S. N.S5. N.5. N.5. P.E.T. locations
32 r.q. 3.8 90.0 B4 .4 87.5 83.3 o.00 77,5 83.3 87.3 95.8 87.3
38 P.O. 91.78 80.0 71.9 93.8 97.9 90.0¢  90.0 849.6 20,0 91.7 88.6
62 P.). 100.08 90.0 81.3 93.8 93.8 an.oc 82.5 97.9 85.0 0.0 21.4
52 P.G. 87.58 90.0 75.0 81.3 95.8 92.5C e 76.8 70.6 - 82.9
53 P.Q. 95.88B 96.%2 78.1 B4 & 85.4 - 82.5 1.7 80.0 - B4.4
51 P.Q. 93.88 82.3 93.8 93.8 89.6 90.00 £5.0 41.7 2.5 5.0 88.8
44 Ont. $5.88 85.0 65.6 79.2 91.7 92.5C  BO.O 85.4 90 .0 21.7 85.7
43 Ome. 93.88 9421.3 87.5 87.5 57.9 gn.oc 75.0 91.7 82.5 100.0 88.8
42 Ont. 85.88 85.0 B4L4 87.5 87.5 97.5C  85.0 91.7 92.5 i00.0 80,7
24 Ont. 89.68 85.0 68.8 87.5 93.8 G0.0C  80.0 95.8 85.0 5.8 87.1
25  Ont. 87.58B 95.0 43.8 B4.4 7.1 95.0C 67.5 91,7 97.5% 83.3 87.3
35  Ont. 93.88 95.0 71.9 78.1 83.8 B7.5¢c  75.0 81.3 90,40 10¢3.0 B&.6
34  Ont. 87.58 9§0.0 8.1 71.9 91.7 49z2.5C  82.5 87.5 75.0 1.7 84.3
26  Ont. 89.68 92.5 71.9 90.% 97.9 97.5C  87.5 83.2 75.0 895.8 88.2
18 oOnr. I00.0B B7.5 93.8 Bh. 4 97.9 a0.0c B87.5 93,8 87.5 100.0 92,2
16 Ount. 43.88 92.5 87.5 81.3 85.4 90.0¢  B87.5 93.8 80.0 B7.5 88.3
17 Ont. 91.78 B4.4 84.4 71.9 B9.8 85.0€  93.0 89.6 87.5 95.8 85.8
1% Ont. 9z.58 &7.5 9G.6 81.3 87.5 90.0Cc  80.0 91.7 82,5 95.8 87.5
23 Ont. 93.88 92.5 8.1 L d 72.9 97.5¢c 70.0 87.5 80.0 100.0 84.9
33 Ont. 81.78 85.0 87.5 1.3 - 97.5C  B2.5 - 77.5 95.0 87.3
32 Ont. 91.78 - 71.9 56.3 - 87.5C - - - - 76.8
37 Mich  B7.5B 87.5 - ~ 95.8 Fr.5C 775 81.3 85.0 - B5.7
36 Mich  95.8B B3.0 81.3 84,4 91.7 an.oc 73.0 85.4 80.0 100.0 86.9
27 Mfch  93.8B 382.5 93.8 68.8 91.7 78.1c  75.0 81.3 92.3 G1.7 84.9
30 Wis. 97.98 80.0 81.13 78.1 72.9 95.8C  77.5 89.6 77.5 - 85.5
29 Wis. 87.58 85.0 93.8 75.0 89.6 B7.5C  80.0 87.5 80.0 100.0 86.6
28 Wis. 89.68 87.5 3.8 96.9 B87.5 &1.5¢ 70.0 89.6 7.5 - 86.6
23 Wis. 10G.0B 92.5 93.8 81.3 87.5 G.0c. 87.3 93.8 75.0 - 89.4
31 Wis. 9i.78 92.5 653.6 87.5 85.4 83.0C  63.0 B5.4 77.5 - 81.7
2Y Minn. B87.58 82.5 87.5 87.5 95.8 92.5C 80,0 91.7 92,5 91.7 88.9
22 Minn. B89%.68 90.0 1.3 87.5 87.3 Be.6C  B2.5 85.4 8.0 95.8 Ba.2
14 Man. gL.78 90.0 65.h 71.9 - g9z.5¢  77.53 - 77.5 100.G 83.3
13 Man. 97.58 77.% 81.3 78.1 97.9 97.5¢ 75.0 91.7 2.5 - 85.4
i1 Sask., 91.7B - - - - 87.5C - - 82.5 100.0 9z.9
12 Sask. 95.8B - - - - 0.0 - - - - 92.9
15  Man. 93.88 97.5 B7.5 B4 .4 85.4 83.0C 67.3 7.5 85.0 87.5 86.1
10 Man. 87.58 - - - - 87 .5¢ ~ - - - 87.5
9  Alta. 100.0B - - - - 87.5¢C - - - - 93.8
8 Alta. 83.3B - - - - 93,5C - - - - 7.9
7  B.C. 95.0B - - - - 80G.0C - - - - B7.5
6 N.W.T. 30.0B s - - - - - - - - 90.0
5  Yukon 66.7A - - - - 30.04 - - - - 58.3
3 Yukon 95.8B - - - - 55.04 - - - - 75.4
4 Alaska 38.3A - - - - 50.04 - - - - 56,2
2 Alaska 72.9%4 - - - - 67.58 - - - - 70.
Mean 90.6  86.9 83.7 79.9 89.7 89,0 79.2 85.1 82.7 95.7 86.3
Sipnificance * .8, N.8. N.8. N.5. * MN.5. N.S. N.S. N.5. -
Range Min. 58.3 70.0 55.6 33.1 70.8 50.0 55.0 70.8 65.0 83.3 54.2
Max. 100.0 957.3 93.8 96.9 100.9 100.5 97.3 100.0 97.5 100..0 95.8
Number of 2 i i 1 1 3 1 1 1 1 -
clustars

* Sipnificant at p = 0.03 from analysis of wariance.
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Table 7. Factor loadings on first 10 factors with loading ceefflcients smaller
than 0.2% replaced by zero

Factor: 1 2 3 4 5 & 7 8 9 10
Variance: 6.65  4.41  3.5% 2,98 2.21  2.04 1.9l .79 1.53 l1.48
Cumulative pevcent of

rotal variance: 8.5 30,7 406 489 55.0 60,7 bh.0  63.7  75.2  79.3
Variablies Loading coefficients
Latitude 0 -0.60  0.25 0 .30 0 6,30 D.32 0O 0
Longitude ) 0 v ~0,83 .26 O (¥ o 0 &
Spring frost 0 ~-0.82 0 v a 4] 0 0 0 Q
Fall frost a 0.88 0 O 4] O 0 0 G &
Prost free pericd { 0.92 0 8] a 4] { 0 0 &
Hegin growing seasan ] 0 -0.93 O 4] { 4] Y] G 0
End growing season o 3,33 I8 G026 O o it 0 3 g
Length prowing season i 0.25 810 4] Y 0 i ¢ o
Bay length (June 21) O -0,3% O G 0 0 .31 9.35 O -0.27
Degras~days 0,31 8.87 0 -(.33 O G -3,29 =0.35 ¢ O
Hedght (4) 0.67 a 0 O Y 0 O (.32 0 #]
Height (B) 4.7 0 i ) o { 0 O ] 0
Height (C) 0.63 0 0 o O & 0 0 0 (.45
Height (D} 0.42 0 0 ¥ G.36 0 4.34 0 O 0.26
Haight (F) LI S 4 & .59 & o 0 0 0 it
Height (G} d.5% 0 4] -0.53 0 4] O 0 0 Y]
Hedghe {H} 0.73 0 it g 0 & 0 Y G.30¢ O
Hetght {12 G.70 0 0 0,30 @ 0 o 0 o 0
Hetght {J} 0.84 @ i 0 {4 o 0 a e} O
Height (overall} §.95 0 4 {3 0 G 0 0 0 8
Survival (aA) 0 0 0 4] G 0 o] 0 0 .49
Survival (8} G 4] 4 G 0 0.73 0 a 0 G
Sarvivai {C) 0 {4 ¢ G H 0 D.77 4 D 4]
Survival (D) o 0 o 0 0 0.80 O 0 e &
Survival (F} il o G .57 G 0 ~-0. 26 G 0,43 &
Survival {(§) -.57 8] 2 -3, 26 (.31 0 0 Q (26 O
Survival (H} & 0 U G i 4] i 0 . 85 3
SBuevival (1) G G ¢ £ ~-0,33  0.29 .82 0 2 &
Survival (1) .25 0 & ¢ o 4 & 0.78 0 0
Survival {overall) 0 e e 0 & 0.68 0,31 & 2.53 O
Beed welght 0 0 8.47 (.68 0.30 O o -0.30 0 )
No. cotviedoas & 0 0.3% 0 i 4] 0.35 ~0.46  © 0
Twyaar height 0 0 1} 0,46 0,78 0 0 0 { 0
2-yeagr helght & 0 0 £ G.85 0 i 0 0 4]
J=vear helight .62 D43 0.3% & 0 {i 0 0 O 0
4~vear height 0,71 Q.33 © it 0 [ 0 0 £ 0

Factor
interpretation

Growth
ature

temper~ Growing Longi- Juvenile

season  tude

growth

Survival in local adaption

Table 8. Analyses of variance for {feld height and survival

Haight Survival
Source df 58 ME 35 M5
Location {L} & 13G7831.40 188478.9% 336356,48 4204,3%
Replicates in L 27 43992.36 1555,.3% 146330, 41 531.5%
Provenances {P) 51 69733.69 2922.6% 15353.48 301.0%
LxP 408 106015.26 243,178 85063.43 208,508
Error (R = P} 1377 354175.21 257.2 264438.65 182.0
Total (Corr) 1871 2073747,92 412840.43

* Significant at .03 level.

a8 fot significant,
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Regression of growth characters on five ecological variables

Regression coefficlents

for independent variable

_ Frost Begin End Length ,
Inter~ Lati~ Longi~ Eleva- Spring frae rowin rowi

bDependent variables cept tude tnd% tion fgastg period gsaaéo% 8Sgaég§ 3§2§§3§ 1£g§th ggight %Z)
Nursery height at age I 13.253 -0.082% -0.0l6% - - 0.005 -0,010 ~0.015% - - - 63.2
Nursery height at age 2 96.96F -0.041% -0.041 - ~(.031 - ~0.061% ~0,082% -~ - -~ 75.3
Nursery height at age 3 206.569 - - -0.005% - 0.055% ~(.182% —(.170% - ~f 431 % - B84.8
Nursery height at age 4 335.812 - Q.149% -0,013% - - ~0,27r —0,232% - “h . 269% - 80.0
Overall fieid height 368.360 ~2.833% - - - 0.111%  =0,341% —(,337% - - -81.58% 75.2
4 Nursery heights included as independent variables.
* Signifilcant at p = 0.05 level for each component.

Table 10. Btabllity parameters for che 21 tallest provenances

Stabllity parameters
Trial aumber Hedpht |
and meEn Regression Devig&ion &l
origin (em) (bi) {§d;)

42 Nipissing Pr., Oat. {14.00 1.182 136.87 91.4

72 N, Br., Black Riv., N.B. 112.68 1.132 36.97 94,4

27 Rapid Riv., Mich. 109.92 1.157 110,82 92.46

85 Garfield, T.E.IL. 109,65 1.082 49,494 496.0

90 Br. Rd. Geary, N.B. 108.93 1.258 36,02 97.1

29 Ferest Co. T., Wis. 108.78 1.038 117,198 90.5

35 Massey, Ont. 106,38 1.i88 138.91 91.3

34 goulais Riv., Ont. 165,39 1.088 24,10 98.1

43 Glalk River, Ont. 144,86 1.083 47,70 96.2

63 Canton Marcil, P.G. 193.87 1.130 34,21 37.5

17 Minaki, Ont. 153.84 1.046 17.80 98.5

78 Farmington, P.E.I. 1493.67 1.136 42,78 96.9

18 Savant Lake, Onr. 102.85 1.044 33,51 9741

81 Jobnsons River, P.E.X. 162,54 1.033 £5.05 4.0

9% Risghop's Fallg, Nfld. 102.07 0.9146 100,10 89,7

73 Tweedle Br., N.E. 102.03 1.081 36,95 37.0

46 Pegribonka, P.(. 100,98 0,911 64,00 93,1

49 Lower Mattawlin, P.Q. 180,92 1.024 45,08 96.0

28 Forast Co. III, Wis, 160.85 1.065% 22.00 48.2

82 Troat Lake, NoBo« 100,59 0.961 184,69 83.8

44 Baneroft, (mt. 99,70 1.174 30,31 37.9

Mean: 154,98 1.082 67 .57

Standard error: 4.17 0.088 45,90

Range: 99,7-114.0 0.911~1.258 17.80-184.69 33.8~98.5
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