AR KOF F 4k, 2015, 32(6): 853-860
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2015.06.005

B#EFRXRYDHRPAERRAKE N EST
AoF, s, FEF, £ R, URE, WMER, GRF, BRXL, WgF
(L ARl K2 A i 15 7 R T A 56 30 %, ST WAJR 6 1500405 2. SLF B M BFIE BT, 1L 5

1152005 3. 3L T HRMAREEN I, L7 FEAR 118002; 4. 35 Mg Mol B2 WFFE Be . & Mk K&
130033)

BE ARATREAN S SXBAMEZLE S ERBETRGEZRY ., 246 A Betula playphylla Z 45K % | 4
NZRERRZARM, SNESE. Bdh., B, FEAFANRBETRTRMNEN, F3F AWM GBS
KT LW ERESTM, BRAV: MBELERBREHLE 27 2FKF(P<00l); EREFA, AR S
B RAEBRFRF(P<0.05), HEXRBEEREZABKRRTEA 314 42 319; #£HK% 5 H 318 4= 320; & ik ik &
314, 316 4= 320; JF A XI5 H 316, 31842319, KRAAF AHBMEAAR B ;U E B A XE R, A 3 A LR,
Ppig =R SRR A, 46202, 314 F2 320; fX == AF 4, 1201, 318 2 319; KRR FFH, i
203, 204 A2 315, B RBENGWRRERASANETH S EBFERABIKFRZER A, FRERFUA GH =
ERRRAGTIET RELAE, MALAZERZAERNFEGREREETRIRE, B3 K6 424

KB MAFTHF; OB ATR; 5 ERE; R7ALE; S4BT HR

hESES: 57223 MERARERD: A XEHE: 2095-0756(2015)06-0853-08

Growth performance and adaptability of Betula platyphylla offspring

in the period of young forest

LIU Yu', XU Huanwen!, LI Zhixin', JIANG Jing', PENG Rusheng?, SHANG Fuqiang®, ZOU Jianjun®,
g g2 qiang )
TENG Wenhua', LIU Guifeng'

(1. State Key Laboratory of Tree Genetics and Breeding, Northeast Forestry University, Harbin 150040, Heilongjiang,
China; 2. Poplar Institute of Liaoning Province, Gaizhou 115200, Liaoning, China; 3. Liaoning Institute of Forest
Management, Dandong 118002, Liaoning, China; 4. Jilin Provincial Academy of Forestry Science, Changchun 130033,
Jilin, China)

Abstract: Multi-point testing of tree progeny, an important link in the study of tree suitability and stability, was
used to determine the height and ground diameter of Betula platyphylla (birch) for six triploid families and
four diploid families planted at four sites: Shangzhi, Huinan, Linghai, and Dandong. 3 years ago a multi-point
conjoint analysis was used for differences in height between sites. Results of the multi-point conjoint analysis of
height and ground diameter showed that differences in height between the sites were highly significant (P<<
0.01). Also, ground diameter for the Dandong and Linghai sites was significantly different (P << 0.05). Fami-
lies 314 and 319 were excellent triploid families at the Shangzhi site; at Huinan they were 318 and 320; at
Linghai: 314, 316 and 320; and at Dandong: 316, 318 and 319. Then, tested families were divided into three
types according to their productivity index and genotype grouping methods. The first type included high yield-
instability families 202, 314 and 320. 201, 318 and 319 belonged to the low yield-stability type. The low yield-
instability type contained families 203, 204 and 315. Excellent families selected from all sites belonged to the
W H 7. 2015-01-23; &6 H ). 2015-04-01
FGTH: TR EERHCE TR (2012BADO1B0S )
EE A XIF, WHEMAKRBEEFMIIGE . E-mail: nefuly@126.com, @ f51E# . XUEEF, Hd%, WHLAT0,
MFMA L FFIFF . E-mail: liuguifeng@163.com




854 TN 3 N = o= R 2015 412 H 20 H

first and second type. This study not only provided a reference for early popularization of birch triploid families,
but also formed an important basis for alterations of high generation triploid seed orchards. [Ch, 3 fig. 6 tab.
24 ref. ]
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tion; genetic stability
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Table 2 Soil types and climatic factors of the test sites

5] Y K 23 Wpm  AEFIC RERKE/mm LR pH {8
1 i A 45°16'N 127°31'E 400 2.4 700.0 I o 2 6.50
2 e 42°38'N 126°31'E 366 5.5 880.0 i oyl 1 7.81
3 Vg 41°09'N 121°20'E 151 8.7 610.5 b - 6.76
4 FH4R 40°15'N 124°16'E 120 7.8 984.4 P 6.57
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Figure 1 Family stability group
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Table 3 Analysis of variance among birch families for growth traits and preservation rate for the tested lines at different sites

AR 5 5K {1 e Ty ¥y F i P fii
b S 3 96.780 32.260 281.190%* 0.000
i P X 12 7.802 0.650 4.397%* 0.000
. KE 9 9.075 1.008 6.820%* 0.000
s R EAXH 5 27 6.387 0.237 1.600%* 0.026
TR 2 1 814 268.206 0.148
SR 5 1 866 5702.814
i 3 962.801 320.934 797.433%* 0.000
i P X 12 20.517 1.710 4.248%* 0.000
% K EH 9 6.816 0.757 1.882% 0.050
R EAXH S 27 18.022 0.667 1.659%* 0.018
1R 2 1 814 730.059 0.402
SR 5 1 866 12 371.711
i 3 4.964 1.655 68.629%* 0.000
EE 9 0.689 0.077 3.174%%* 0.002
T S
IR 1R 2 147 3.544 0.024
AR 160 131.605
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AR ARG FPHRER R AR 8] 22 5708 B 5K F (P<0.01) .
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Table 4  Genetic parameters among birch families for growth traits and preservation rate for the tested lines at different sites

PER 15 b 11 HI{H/m FrifE 22 /m BRERMmMm AR RE% F{d PE
i 5 1.10 0.27 0.11~1.80 24.55 4.242%* 0.000
2 /m WE T 1.66 0.39 0.46~2.87 23.49 2.201%* 0.021
%t 1.80 0.49 0.02~3.20 27.22 2.995%%* 0.002
FHAR 1.85 0.33 1.23~2.80 17.84 5.403%%* 0.000
PR T ¥J{ti/cm T ¥ 2 /em AR Elem  BR R/ % F1H P 1
[P 1.31 0.31 0.61~2.45 23.66 0.805 0.612
T 1.53 0.43 0.18~3.05 28.10 0.427 0.921
i /em

® g 291 1.01 0.60~6.60 34.71 2.596%** 0.006
T4 3.05 0.36 2.36~4.44 11.80 3.031%%* 0.002
PR T ¥ {8/% bt 22/% BRI % B R % FAH PE
[P 31.13 14.87 5~65 47.77 2.202 0.051
T 61.00 16.38 20~95 26.85 1.673 0.140

(347 %1% o
3 72.00 12.44 45~90 17.28 0.902 0.536
FH4R 69.13 14.36 35~95 20.77 1.254 0.301

x5 FREMASHREMT. HMESERR

Table 5 Multiple comparisons of birch height and base diameter for the tested lines at different sites

P i /m P 144 /em P B} 5 /m P& H142/cm
203 128 023 a 202 139+ 034 a 201 1.80 = 0.42 a 201 1.61 = 044 a
204 1.21 = 0.26 ab 319 138+ 035 a 203 1.74 + 0.43 ab 202 1.59 = 0.49 a
314 1.16 = 0.18 ab 314 135+ 030 a 202 1.72 + 0.39 abe 315 155 + 043 a
201 1.11 = 0.25 be 203 135+ 034 a 204 1.71 = 0.40 abe 318 1.54 =+ 0.36 a
319 1.09 = 0.29 be 201 129 + 034 a 320 1.70 + 0.34 abed 204 1.52 + 049 a
318 1.07 + 0.28 be 320 128 + 0.26 a 318 1.64 + 0.33 abed 320 152 + 049 a
202 1.04 + 0.33 be 316 127 +033 a 319 1.63 + 0.36 abed 314 152+ 035 a
316 0.99 = 0.20 ¢ 204 127 +023 a 314 1.59 + 0.33 bed 319 151 + 033 a
315 0.98 = 0.18 ¢ 315 125 +0.20 a 315 1.54 + 0.42 cd 203 149 + 045 a
320 0.96 = 0.22 ¢ 318 124 + 031 a 316 1.52 + 042 d 316 1.48 + 0.49 a
-1 1.10 S 131 - i 1.66 - 1.53
it FHAR
K7 B /m K7 142 /cm S B =i /m K7 H 4% /em
202 195 + 043 a 202 323+ 1.17a 204 2.02+029a 202 3.17+04la
203 1.88 + 0.4 ab 320 3.13 + 1.08 ab 202 1.96 + 0.37 ab 204  3.16+032a
201 1.88 + 0.47 ab 314 3.10 + 1.12 ab 203 1.94 + 0.34 abc 318 3.09 + 040 ab
204 1.83 + 0.50 ab 204 2.94 = 1.05 abe 318 1.87 + 0.34 bed 203 3.07 =031 ab
320 1.83 + 0.47 ab 203 2.90 + 0.99 abe 319 1.84 + 0.28 bed 315 3.06 + 0.39 abc
314 1.81 + 0.49 ab 201 2.83 + 0.86 abc 316 1.82 + 0.30 cde 316 3.05 + 0.36 abc
316 1.78 + 0.57 ab 315 2.81 + 091 be 201 1.81 + 0.35 cde 319 3.03 + 0.32 abe
319 1.73 + 0.51 be 316 2.77 + 1.02 be 315 1.78 + 0.30 de 314 3.00 + 0.39 be
318 1.69 + 0.45 be 319 2.76 + 0.91 be 314 1.77 + 0.32 de 201 292+033c
315 1.58 + 0.56 c 318 257+ 081 ¢ 320 170 + 0.27¢ 320 292+032¢
S 1.80 S 291 S 1.85 Yl 3.05

LI 155 KHR 5 0 R 7 A 9 26 5t i 3% (P<<0. 05).
ARSI A E B, WA R 5 AR AR AN [ B A 15 RE ) A BT AN TR
23 ERBPEMME ARG
HT T AR PR AE i3 5 R R A S AR A 2 1 22 57 1835 9 /KF- (0.01<<P<<0.05), 5 B AN [l b i,
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AR R R ES, BULEITRAERRE *6 BRRMESAREARERHE
VEAY BT . B, AN RSR FIZE P2 A48 80 LA 3t Table 6 Subordinate function values for the tested lines at different sites
PR 23 20 3 % 10 AN 5% R 114 388 1% e e vk 14 7 DU R i 25 W vt TR
(2 A 3). GEEE] . B 316 K Z S 201 0.40 1.00 0.60 0.17
2 ORI A5 moe oo
, BB E R4 3 e, B i . ' '
o miousonse i R S
= & s 314 0.68 0.28 0.71 027
202, 314 f1320 K&/, RERRLGERAN 315 0.06 030 0.18 0.41
BB S W bRE, Hstfefe iz, Mt 316 0.15 0.00 042 0.45
Syt Az A s 5 28 S AR B B 5K 318 0.17 0.45 0.15 0.61
Z, 4045 201, 318 F1319 K&, XA 319 0.67 031 0.35 0.44
RELFEAN, AR, v 320 0.13 0.48 0.76 0.00

VATE D50 3% 45 B B a5, (H R 72 g KO

s BIVENMLT R TE R, A4 203, 204 FI3IS KR, ERFRRERANEZNLFEK,
BT EREAR, HFHA WA Bk 2 FO5 LR REA -2, HA 316 ZABIA AR M2
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2.50 [ 0202 0.8

g 0.6 F 202 o

245 1 316 04 316,

N o® = ool 0314

240 34 e 399 R °320

& o #o v 315 204

= 315 204 _ °

235 ¢ 318 o #-02 *20] 0318 503
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Figure 2 Gene grouping method for family stability group ~ Figure 3 Productivity index and the regression coefficient for

family stability group
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