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A 10-year-old provenance trial of Betula platyphylla in the Maoershan
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Abstract: To select excellent provenances for cellulose timber for Zhangguangcailing area and study the ge-
ographical variation rule of Betula platyphylla, research on 14 provenances from a provenance trial of 10-
year-old B. platyphylla in Maoershan, Heilongjiang Province was conducted using principle component,
canonical correlation, and cluster analyses. The provenance trial used randomized block design, which in-
cluded 4 blocks and 30 trees for every provenance in a block. Results showed significant differences (P <<
0.01) in diameter at breast height, tree height, stem volume, and cellulose content. From the genetic pa-
rameters of these four characteristics, the principle component analysis revealed three excellent provenances
for cellulose timber: Dongfanghong, Maoershan, and Wuyiling. The genetic gain for cellulose content was
Dongfanghong: 5.3%, Maoershan: 10.0%, and Wuyiling: 2.9%; whereas for stem volume it was: Dong-
fanghong: 43.3%, Maoershan: 38.1%, and Wuyiling: 37.0%. The canonical correlation analysis between
biological characteristics of B. platyphylla and geographical climatic factors of the different provenances
showed that temperature and sunlight were the primary influential factors affecting biological characteristics.
The cluster analysis grouped Daxing’anling, Liaodong, and Xiaoxing’anling-Changhaishan provenance ar-
eas. The excellent proveances could satisfy the production needs of cellulose timber for Zhangguangcailing
area and the research provided theoretical foundation for further genetic improvement and seed allocation of
B. platyphylla. [Ch, 1 fig. 6 tab. 24 ref.]
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provenance division
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Table 1 Geographic location and climatic factors of provenances

ed/ Rel 1 A 7HY =10 CH  FREKE 6 -8 AR MR H IR TR

i ) (°) ihit/°C it/ °C it/ C i/ C /mm 7K 3t /mm B 1% H/h Wird
WK 471 129 0.4 - 239 20.5 1 690 630.8 407.4 70 2375 114.9
TE3% 435 130 3.8 - 167 20.5 2472 610.1 263.7 68 2411 133.0
7K 423 128 3.4 -172 21.8 2 631 743.0 349.8 66 2 398 128.9
KW 42.8 129 3.6 - 156 20.6 2256 698.0 298.0 68 2 458 122.0
/NAE 4.1 129 3.5 - 169 20.3 2 689 506.4 302.6 66 2 655 136.7
VR 425 128 34 - 146 18.9 2 090 750.0 350.0 68 2 462 116.0
=L 413 125 6.2 - 150 22.8 3058 860.8 520.6 65 2419 228.6
FURME 521 122 -3 -20.6 21.4 1550 510.0 351.1 68 2 467 92.0
] 409 124 6.1 - 13.1 22.1 2 879 929.7 286.8 69 2394 132.9
miR 480 121 -34 -215 22.5 1700 390.0 250.0 70 2 648 100.0
T 4.1 125 5.0 - 16.7 226 2 846 815.3 510.6 70 2 407 234.3
R EAN 448 131 2.8 - 189 21.2 2127 566.0 297.1 70 2423 135.2
=PININ 450 128 23 -205 21.6 2 496 666.1 412.8 73 2552 120.0

L fri 484 129 -1.0 -243 19.1 1851 650.5 277.1 73 2235 104.9
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Table 2 Results of variation analysis and estimation of genetic parameters

FEIR Pl S R FRAS 5 2B WAL AR S R B WAL AR
0
Pm\/% P(x‘.\/% AG/%
2 Y 3 1t 5 5 124.346%* 99.20 9.09 7.76 9.15
g 1% 13.071%* 92.35 24.81 17.06 14.24
v 8.670% 88.47 16.07 11.33 10.00
M 10.081%* 90.08 49.41 3251 31.57

ARV A5 A 1 32 3 — g BR ] 1 AW AR R R A A — E AOC A, 2R PR I R A
B A PR NA A RE 2 FRAR e 2 A IERERCR o 11 £33 T BE M 2 AP FE A SR PR g A i, 4R BT %
BRI AL, AR 2R SR A T DT ik, IR, SRR S 1R T 0 A ik R 4% el
BT ZHRIREE G PR ), I e R AERR IR

%14 ARREFES R RS e, RO SERSATOREREARRE
*X j_—% % *}J_ i ﬂfﬁi‘ B Ji& éj\ é:}’*ﬁ‘ ( %:2 3 %‘:2 4), é#t: Table 3 Latent root and contribution ratio of principal

constituent factors

LW [ 2 A F A RENE R R 4 AR EAR 22
19 90.176%, FHA 5 — F W0 B {E hy 2.924, nf

ERy FRAEAR RTRRRERTT2E ) % FRITTT TR 1 %

R SR T 250 73.097% , B IEAAR 3 B 1k s S oo 73097 73097
WL, 85— E M, BB B A E AR S woTe
B R T LR e 2 AL B, UL — iy 5 3o 036 9206 99,382
AR AERR, P BUIACR RO K, K 0.958, 4 oo 0618 100

X LA X A A PR BE RIS, Rz RUA BUPE R A
bro AL, B o A 4 R TR BOPE R I AL
FEO BT H A AR, RIS AR

=4 BETFHETERE

Table 4 Matrix of constituent factors

VEVEIR . ,ﬁgﬁm@f [N T EN2 FER3 FERU4
’ ’ ’ ) A = yi‘ /f‘ o
1 - - —
RS YN B ERTE SN TR L, 0O mobe oI o
TR X - 0. -0. .

SRR, IR ) LTtER R A At 0:038 0159 =029 0104
E\{ZISEE"@IE{R‘E"J%*I)ﬁﬁj\ﬁﬂﬁj’%1ﬁi7ﬁo EE?‘ = 0.843 -0.184 0.504 -0.125
AT R RS — N4 T AR ) B %&Fl _ B EET e 0.644 0.765 0.203 0.154

0.958 x V (##) + 0.938 x d(Ji4%) + 0.843 x h
(B E7) + 0.644 x LF4E R i o080, AR — o IR 7 I A5 o0 M R BnT LI 32 B0 B 7 % g
FRIE T 5 = (0.958, 0.938, 0.843, 0.644) 145440 & & A IEAE, P34 A E m o, Bk, ek
MERPEA A R BT 20 A L5 A AR AR WK, T R AR VR A 45 A PR (E IR K

TR AN ) o U8 45 R o o A 5 100 1 B 50 — T2 B R B 459 0 pRVBSOT B3 45 BARR 55 — 2 1o 40 ORI
A FIEE A, S5k s,

M2 S ATLUE M, 08I0, ZR 7 20 2 e P o — 2 i o A Bl v, S T BE R R A A R AR U
X 3 SRR LT 4 R R BB L 25 00 ) 5.29% , 9.96%F1 2.85% , M BRI AL I 25 43 W) K43.26%
38.07%H1 36.96% , Hi/RIAME | Z/RFHE (LA RN T30 2%, HABRR IR g b, X 5 K 0 % Y 74 R
FIHERR 0 25 SRR B AR — B0, A5 220 5 B M R0 25 JRAFAE 25 5, 3X AT BB 2 11 ME R e
RAH S AN 5 14 S DR e 2 i) o 5340, AR URAIF SR v BN T 27 4 2 i o Bk, A mT R R 2 0 1
Beas R e —E W,
2.3 MMiEMIET SRR

Tofr PR R A i) 19 72 S P SR 0 1) BV AR AR, PRI L R AR L b B R S S S A R AR A B )
25 P BR RN X6 R f b B A A R LR AR S A AT 4 R, B — | Tk LR AR G A 56 R B A
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Table 5 Average values of the first principal constituent factors

Hew i 5 55— F AL AT E Hy Filt U5 5B — E WA
1 e JLLL 0.956 376 4 8 R 0.291 071 9
2 VIEAN 0.879 744 2 9 #E K 0.063 665 1
3 Ly iy 0.741 528 6 10 B 1] 0.050 149 8
4 /N 0.617 573 8 11 A -0.028 103 1
5 A 0.535 517 8 12 QEIN] -0.249 165 4
6 Bk 0.378 315 7 13 HiR -1.090 214 6
7 L 0.324 006 3 14 R T I - 1.954912 8

0.850 F1 0.668, 73k # M i /K V-, 55 = BUAY AR B A ¢ RBE/N, (U 0.275, JRIAE] B3 KOF
7 565 0 St i 760 A2 g ) A 56 R A 0135, RGBS E B K AT A 25 & b B AR S 28 — |
AR X RS — | R A RAMER AR R (R 6).

FESS —XoF BB AR i M B b SE MR AR B K 1 B, RGO AR RS, db
iR 7 A EBRAE, EEE TR AR BN R, RS R AN e KA O BB, AR YO AERUE |
esh . AR 7 AT, mub e, H AR R R R (MR IR AR S 2 N R ARSI,
T B AR AR I T I B R A AR Ak, BRIV R T R A, T AR LA DG b, dBER R
P R A S 1) B ZE M PR 1 T 28 B8 1 A8 AR AR B B W T K AR B AR Ak, FE FRER AR XN, E P )
HRAR IR T . FESBLAIASCA AT, 6 — 8 H B K | ARG 55 A 25 - 1 52 i 1 AN S AR 28
e, Bk, 2R B P MERRRE A S R R AR B, XU BH AR AR KK A I EROR & . DL R ar BT ER

6 BHEMEEYEREMEESEFRABBXSWEERFHT

Table 6 Ratio of the canonical correlation analysis between the and biologic characters and geographic-climate factors of Betula platyphylla

AR Ul U2 U3 U4

MR T, S — AR R R O R R R

Je 4k - 0.626 0.632 1.662 1.745
Kz 0.499 - 0317 -0.263 - 0.284
AE 1R 1.174 0.623 - 0.495 2.296
1 A ¥ - 1215 0.118 0.974 - 0411
7 A ¥ - 0.603 - 0416 0.466 0.551
=10 CHERUR - 0.281 - 0.968 1.407 - 0.749
6 - 8 H Rk - 0.206 0.095 0.404 0.756
iERORiTYES 0.452 0.341 0.374 - 0.961
H 1 b 0.703 1.010 - 0.954 0.441
TE A 0.188 0.049 - 0.482 - 0.367
AR, S AR R AT 5 R R B
a4 1.183 —2.246 -2971 1.741
B & 0.613 -0.709 -0.719 - 1.138
R ~1.184 1.943 4.124 - 0.681
EAREE TN 0.584 0.972 -0.182 0.078

P, 5 — . AR MR OC R B A, = 0.850%F | A, = 0.668%F | Ay =0275% , A, =0.135,
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Figure 1 Cluster of Betula plaryphylla provenances
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