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Selection and genetic variations of traits among plus trees of Betula luminifera  ZHENG Ren-hua', ZOU
Shao-rong?, YANG Zong-wu', XIAO Shi-hai®, FU Zhong-hua', XIAQ Hui' (1. Fujian Academy of Forestry,
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Abstract: One hundred and one plus trees of Betula luminifera H. Winkl. were selected from Fujian
Province, 55 of which were used in progeny test in State-owned Forest Farm of Weimin, Shaowu City of Fujian
Province. Based on the investigation of 3-year-old traits from different families, it was showed that there were
abundant variations within the B. luminifera. and very significant difference among families in tree height, tree
basal diameter, tree diameter at breast height, crown width; survival rate and preserving rate. The variations
were mainly controlled by genetic factors. ~ The family heritabilities of height and diameter at breast height of
3-year-old progeny were 0.446 and 0.431 respectively. The:individual heritabilities of height and diameter at
breast height of 3-year-old progeny ‘Wweré 0.327 and 0. 291 respectively. The . correlation. coefficients among
growth traits and crown width were very high. ‘According 1o height trdit, 12 excellent families were preliminary
selected, the average genetic gain for height and diameter at bréast height were 7.95% and 11. 87%
respectively . Thirty-one excellent individuals were preliminary selected, the average genetic gain for height and
diameter at breast height were 26.60% and 40.37% respectively. The selection effect was very significant .
These selected families and individuals could be used for seed orchard or vegetative propagation.
Key words: Betula luminifera H. Winkl. ; plus tree; genetic variation; selection
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Tabkl VaﬁmeeamlysisofhaitsforpmgenyfamﬂiesofplusheeofBemIabmduifem H. Winkl.!

EEEE ERE B E W& Tree height 942 DBH 5iEH8 Crown width
Measure time  Variation source L FfE EfE Ve F FEME e FE FTEHE
2000-12  FEXE Replicate 6 4.24** 0.00313  5.37** 0.00863
H % Family 54 3.63** 0.01971  2.32**  0.02041
EH x ZF Replicate x Family 323 2.07°* 0.02675  2.05°* 0.05466
WLi# Error 1026 0.091 83 0.190 61
2001-12 X Replicate 6 4.82**  0.02101
KA Family 54 2.33**  0.05655
HE x K% Replicate x Family 320 1.96** 0.14110
PLIR Eror 839 0.465 33 »
2002-10  EXE Replicate 6 5.04**  0.03811 4.79** 0.04468 3.66"" 0.01078
#K % Family 54 595**  0.00099  2.12** 0.10235 2.57"" 0.0489%
EHH x # & Replicate x Family 320 1.98** 0.24310 1.917*  0.29403 1.80**  0.093 65
YR Error 825 0.779 12 1.010 67 0.369 02

D 2000 4F 12 B P EHF2 It was basal diameter in Dec. 2000; Ve: Variance estimate; DBH: Diameter at breast height. *™: P<0.01
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Table 2 Correlation coefficients among traits for progeny families of plus tree of Betula luminifera H. Winkl. !

R 2002 SRR 2002 4ESEIE 2001 MRS 2000 4FAE 2000 FFER 2000 FARIE R 2002 SR RAEER
Trait DBH Crown width ~ Tree height Tree height = Basal diameter Survival rate Preserving rate
2002 SEB = Tree height 0.943% " 0.919** 0.983** 0.811"* 0.742 " 0.031 0.194
2002 % }f§%2 DBH 0.929"" . 0.945""  0.756"" 0.794" " -0.023 0.192
2002 4EFEHE Crown width . . 0.895%*  0.709"" 0.711" " 0.003 0.209
2001 4E#4 ) Tree height 0.831% " 0.764" * 0.014 0.182
2000 4E447E Tree height 0.828"* 0.175 0.347"*
2000 4E 142 Basal diameter 0.09% 0.377**
2000 4P Survival rate : , . 0.676" "

D rg,05(53) =0.266, ro.01(53)=0.345; " ": P<0.01
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Table3 Excellent families of Betula luminifers 'H. Winkl. and the

PR K S0 ) (R e P AR A BIAR B E K, W EAH  values of their main traits at 3-year-old

X RBEBRE  HRT 0.71, LIR 3 KU BHRE BIfG Troo heigt M2 DBH  sii/m
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S AR BB ZRAR /15 2002 SRR R IR 5 2000 4 3.79 958 262 1016 2.15
EWE%%@;ZWgﬁﬁﬁiﬁ$%ﬁ%§ﬁﬁ§ﬂ 5. 32 3.76 9.15 2.66  10.98 = 2.21
BEATI SHMERE AL ABIBE . vm v aw 150 o
T, PLHE T ARIE SRR SR AR X ST A 8 55 3.60  6.86 253  8.33 1.8
R, NS RAEREENEERS, ek © ¢ 3% 6% 280 n@ 2D
Mo ST MR A1 B SOR SR TARIR e e i
2.3 RRFEMIMEBOWPRE 12 1 s 4w & 1006 2.00

VIR R R R R AR EEERE P4 Average 368 7.95 270 11.87  2.10
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Table 4 Excellmtmd:vxdualsofBetuIahmamfemH Winkl. and!hevalusofﬂ:elrmmtlmtsatilyearold

£ %2  EX 7 e P Tree height ¥it2 DBH SEH /m
Rank Code Replicate Family - No. {8 Value/m 33§ AG/% 1{H Value/em % A6/ % Crown width
1 Yoo1 6 14 1 6.6 36.47 6.0 53.26 3.00
2 Y002 5 43 2 6.3 33.33 4.6 34.04 3.35
3 Y003 5 26 2 6.0 30.19 5.8 50.51 3.40
4 Y004 2 42 2 6.0 30.19 5.4 45.02 3.35
5 Y005 7 55 2 6.0 30.19 5.4 45.02 3.05
6 Y006 6 5 3 6.0 © 30,19 5.2 42.28 3.10
7 Yoo7 7 55 1 6.0 . 30.19 5.4 45.02 2.80
8 Y008 2 4 4 5.9. 2.4 - 4.9 38.16 3.70
‘g Y009 4 " 25 2 5.8 28.09 5.0 39.53 3.25
10 Y010 6 1 1 5.87 28.09 5.0 39.53 2.90
11 Yol1 2 4 2 5.8 - 28.09 4.5 32.67 " 2.75
12 Yo12 6 5 1 5.7 27.04 5.3 43.65 3.05
13 Y013 2 28 4 5.7 27.04 4.8 36.78 3.55
14 Y014 7 37 3 5.7 27.04 4.2 28.55 3.75
15 Y015 3 1 4 5.6 25.99 . 6.6 61.49 3.70
16 Y016 3 25 3 5.6 . 25.99 6.5 60.12  3.15
17 Yo7 6 47 2 5.6 25.99 5.0 39.53 3.70
18 Y018 6 7 3 5.6 25.99 4.3 29.92 3.00
19 Y019 6 4 4 5.5 .95 < 4.7 35.41 3.15
20 Y020 3 1 2 5.5 24.95 4.7 35.41 3.00
21 Yo21 1 7 3 5.5 24.95 4.2 28.55 3.00
2 Y022 3 25 4 5.5 24.95 5.8 50.51 3.35
pi} Y023 1 41 2 5.5 24.95 4.7 35.41 3.40
% Y024 2 7 2 5.3 22.85 5.0 39.53 3.00
2 Y025 5 55 2 5.3 22.85 5.0 39.53 2.95
2% Y026 5 52 4 5.3 22.85 4.8 36.78 3.35
27 Y027 7 8 3 5.3 22.85 4.2 28.55 3.70
28 Y28 1 30 1 5.2 21.80 4.7 35.41 3.05
29 Y029 7 43 4 s.1 20.75 4.9 38.16 2.15
30 Y030 6 2 1 5.1 20.75 4.5 32.67 2.90
31 Y031 3 46 1 4.9 18.66 5.8 50.51 2.90
3 Average 5.64 26.60 5.06 40.37 3.18




48 HUBRESFRER

T H5{EH5.80.77% 138.68% Fl 84.88% . WfFRFR 3.
% 4 T, AERY 31 BRIEBMETH 21 BR A 12
AMEBRER, TR B A Ak AR R RERE
y, CHE :

55

FEAME R, ENE LR 8% EE .
RiERARERSHRE, EEERNEEEEHN
BETR MM FREAFEEEER XEERT
EHBEEERNY AENBHRRBENN
0.446 ABRBIEN R 0. 27 BN R RBEE NN
0.431 BEHERAE 10 0.291, B HBfE IA KK,
AT RER i TR 5 A R P S bR R I (E 5
HA TSR TS, W b 12 52 i R
RREE K, MESTRE, EXRENR K.
HAR IR K b TP R R AR S 1, RIS BRAMRAE
Al B R AR T ST A0 HER, B AT S A HeAR (R 948
RMERS , X EA KR GEN RN R R RE
BET KB

3 o A YR A AR ERER M BHE
B A, R OE S REEG AR R0 R R A A
3.12m.2.12 cm F1 1.72 mo PARE N EERIR, A
LRI 55 AR RS TS 12 MERRR, Xk
BR R R 2R 58 15 5 o 5k E
7.95%F01 11.87% , W& M2 it I8 B F 2 E 40518
3.68 m.2.70 cm A1 2.10 m, E KLH BB, EHHY
Y001.Y002 % 31 ME B AR HR & R K P13
FEHE25 5 IR % 26.60% F 40.37% , I 12 5
VB EI(E S B35 5.64 m.5.06 c F13.18 m, 5}
B TFBEREHE Y 80.77% .138.68% Fi 84.88%,

3 /B

FRMAEH B ERES BERRER AE
i R T EEE MR R R . BEEIR
WRBER MEEA 3 a £HREAR, ﬁﬁﬁz?’:*
MERAEFTRIL,

Bift: 2ﬂu¢lﬁﬁf9¥%ﬁ7§4§£ﬁﬁ TR %jcik P s N
AR RE A ESHERE, ELRRAE!

SEIM:

(1] ®F4. FEMAZE-S) M), Jum. FEMkL R,
1985. 2124~ 2131.

[2] ®FE-. %B‘Zt—'imﬁmﬂmﬁﬁﬁﬁﬁﬁm. REFLEWS,
2000,16(4) :220 -

[3] RT&.FEE. Efﬂaﬁ&ﬁ#ﬁ#ﬂt%‘ﬁiﬁﬁzﬁ:*mﬂ%m.
IRy K254, 1998,29(4) : 465 — 468.

(4] KT4, 254 BEE, % BEIEEREEMES ERMHE
WRR Y ASAI[T]. RO A2 2E4R ,1999,23(1) 153 - 56.

[s] RT2,BEMBEE.S. e B MR BER 22 1B R K O 2N

#EHRI]. BEAEBER,1996,19(1):4-7.

6] ZEBE. BEHRAKBEFEMRR. MHlBE, 2000,
36(2): 122 - 124.

[7] ® 3%, StE¥eEEAE(I].
4243,

(8] SukiE, BHE. tEAEIERSENM SR B R
PR iR (A RPHERR) ,1998,16(6) : 16 - 19.

[9] BTH,EFE. SRR B R RERB R EA ], WK
AR ,1996,17(4) :17 - 28.

(0] % BER 86%,%. Je R HEGE B bk B R TR

HIREFE, 1998, 12(4):

SERABE SR (I]. YRR SR, 2001, 10(4):
. 52-54.

(11] EBRE. HAREEREM]. L5 e BBl A, 2001
156 -177.

(12] Jonsthan W W. FEAKitfE3(M). BB, HREE. LA H
bRl HAf4E, 1981. 201 - 214.

[13] Robert G D S, James H T. JCEZIT A RHAI % (M), HL
B, e %, Ui B AL, 1979, 226 - 230.

L13%

v'l«
R



	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf

