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Table 1 V ariance analysis and genetic paraneters of characteristics
of superior familiesof P. tabuleaf omis
Character Height DBH Volume Cone quantity  Trunk shape
V ariance 1103 5 270 Q 000 4 Q 314 Q 114
F F value 2 458" " 4 451" " 4 357" 1 802" 1 737"
/% V ariance component 18 75 36 62 36 00 8 64 10 38
/% Genetic variation coefficients 4 556 7175 17. 945 10 067 5 187
/% Family heritability 195 36 5 359 11 8 109
Deox P< Q01 P P< Q 05
Note * * express P< Q 01 extremely significant difference; * express P< Q 05 significant difference
22 Y2= Q 164X :1- Q 07X2- Q 04X3- Q 032X 4+ Q
1 ,5 983X s, , X1 Xs
5 1 X1,X2,X3 Xa
: 1 ;
2 1 ) ; Xs )
76 7%, 2 2
97 4%, 2 Y1 Yo , ,
, 2 'Y= Q 1 ,
498X 1+ Q 512X 2+ Q 514X 3+ Q 475X 4- Q 01X s,

2

Table 2 Characteristic root of genetically correlated matrix and characteristic vector

of superior faniliesof P. tabuleaf omis

/%
Characteris A ccumulate con- o
Na tic root tributing ratio Character Characteristic vector
1 3 836 76 7 Height Q 498 Q 164 - Q511
2 1 035 97 4 DBH Q 512 - Q070 - Q242
3 Q 208 98 4 Volume Q 514 - Q 040 - 0 019
4 - Q 008 99 9 Cone quantity Q 475 - 0032 Q 819
5 - Qo071 100 0 Trunk shape - 0 010 Q 983 Q 095
2 , 1(83-307), 3(30114), 4(30109), 5(8201),
3 3 y Y1 6 6LMIL) 8(NS08) ;Y 6
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3(30114), 4 (30109), 5(8201), 12 (N S-10), , 83307,LM3IL NS-08
16(L T-01) 19(TC-25) , y,NS-10,LT-01 TC-25
30114, 30109 8201
3 20

Table 3  Principal component values and selection index valuesof 20 superior families of P. tabuleaf om is

Selection index value and order

Principal component

Fanily values I1 12 I3 l4
No  Name i va U;?S)é O rder mﬁé O rder \I/r;liltje: O rder \I/r;?l% O rder
1 83-307 15 223 18 677 12 585 2 10 559 1 9 723 2 6 020 2
2 8404 12 420 20 339 10 259 13 8 830 14 8 105 14 4 977 13
3 30114 14 002 22 273 11 571 4 9 651 5 9 001 4 5 526 5
4 30109 15 225 22 347 12 764 1 10 516 2 9 847 1 6 128 1
5 8201 13 670 21 817 11 352 6 9 543 6 8 872 6 5 454 6
6 LM 13 645 18 749 11 386 5 9 757 4 8 936 5 5 534 4
7 30415 12 900 21 466 10 630 11 9 018 11 8 343 11 5 085 1
8 N S-08 14 163 18 248 11 764 3 10 042 3 9 194 3 5 677 3
9 TC-01 12 897 20 486 10 812 9 9 260 8 8 529 9 5 276 8
10 TC-23 12 188 19 503 10 036 16 8 716 16 7 955 16 4 847 16
11 NS04 13 341 20 789 11 084 7 9 413 7 8 696 7 5 338 7
12 NS10 13 535 23 041 11 059 8 9 229 9 8 625 8 5190 9
13 30412 11 660 19 893 9 692 19 8 464 17 7723 18 4 720 18
14  TC-14 11 311 21 181 9 455 20 8 205 20 7 529 20 4 607 20
15  TC-18 12 35 20 834 10 367 12 8 915 13 8 207 12 5 050 12
16 LT-01 13 046 23 357 10 808 10 9 056 10 8 467 10 5 137 10
17 30413 11 754 20 350 9 701 18 8 428 19 7711 19 4 669 19
18 30110 12 292 20 570 10 142 15 8 737 15 8 025 15 4 862 15
19 TC-25 11 846 21 537 9 815 17 8 450 18 7 788 17 4 723 17
20 TC-24 12 355 18 032 10 256 14 8 996 12 8 158 13 4 968 14
23 III 2
1 2 20 : i 1(Y41) 2(Y2)
, 4 1 , ;
, 3 4 i1 ,
\ I Y2 , 4 ; i 2 ,
, ; II
4
Table 4 M ean value of the principal component of each cluster of superior fanilies of P. tabuleaf om is
1 2
The first principal component The first two principal components
Y1 Y1 Y2
Cluster No of family M eg?¥?lue Cluster Families M eg? \\(/1alue M eg? \\(I?Iue
I 1,4,3,8 14 65 i 3,5,4,12,16 13 95 22 57
1I 5,6,12,11,7,9, 16 13 27 i 2,18,15,7,9, 11, 10, 13, 17, 14,19 12 27 20 64
111 2,15, 20,18, 10, 13,17,19, 14 12 02 iii 1,6,8, 20 13 85 18 42
24 3 692 20% , 14,
5
, 5 5

1 339,Q 732,80 251, 2 251
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Table 5 Selection indices of different characteristics combinations of superior families of P. tabuleaf om is
C&?’gﬁé‘;ﬁ?}c Index eguation Genetic Index Index Index
progress heredity accuracy efficiency
X1,X2,X3,X4,Xs 11= Q 304X 1+ Q 485X 2+ 23 899X 3+ 1 153X 4+ Q 147X s 1776 Q4237 06408 18 05
X1,X2,X4,Xs5 12= Q 290X 1+ Q 452X 2+ Q 783X 4+ Q 263X 5 1221 Q4134 06256 17 15
X1,X2,X4 13= Q 235X 1+ Q 485X 2+ Q 784X 4 1 240 Q 424 8 Q 652 7 18 75
X2, X4 1a= Q 382X o+ O 530X 4 Q 840 Q 4213 Q 647 4 17 66
5 , , , 30109, 83-307,N S-08, 30114, L ™M SL
1 NE 8201 6
Lk
y | 1 3 ] ’
R
I3 6
6
Table 6 Expected genetic progresson the traits of all selection indices of superior fanilies of P. tabuleaf omis
Na Height DBH Volune Cone quantity Trunk shape
I1 Q 296 2 Q 7501 Q 006 8 Q1299 - Q0030
2 Q2957 Q 7410 Q 126 6 - Q0007
I3 Q 2978 Q 7527 Q1287
la Q 746 9 Q1300
25 ) ) 1,
, 7
, 7 , 6 : 30109,
, 30114, 83-307, 8201, N S-10 N S-08,
, 1 20 2 19
7 5
Table 7 Ranking of the five indicesof each family of P. tabuleaf omis
Height DBH Volune Cone quantity Trunk shape
f’g‘n?”?gs B reeding : B reeding : B reeding : B reeding : B reeding : r;-noktﬂg Order
value Ranking value Ranking value Ranking value Ranking value Ranking
30109 7 633 19 13 120 20 Q 0559 20 1 635 17 179 18 94 1
30114 7 415 15 11 843 15 Q0450 16 1 657 18 1790 17 81 2
83-307 7 626 18 12 758 19 Q 054 2 19 1 694 20 1 649 3 79 3
8201 7 364 14 11 861 16 00443 14 1 588 16 1773 16 76 4
N S-10 7 661 20 11 608 11 Q 0445 15 1471 9 1808 19 74 5
N S-08 7 483 17 12 404 18 Q0 049 4 18 1551 13 1631 2 68 6
LT-01 7 464 16 11 636 13 Q0 0435 12 1 416 5 1 826 20 66 7
LM3 7 285 11 12 083 17 00456 17 1 564 15 1 655 4 64 8
N S-04 7 328 13 11 775 14 Q0 0436 13 1 527 10 1732 11 61 9
30415 7 230 9 11 180 8 0 039 5 8 1 560 14 1 758 14 53 10
TC-01 7 099 8 11 619 12 Q0408 10 1 539 12 1726 10 52 11
TC-18 7 076 6 11 414 9 Q 0396 9 1434 6 1737 12 42 12
8404 6 912 3 10 709 4 Q0340 3 1 664 19 1723 9 38 13
TC-25 7 085 7 10 808 6 Q0357 6 1410 3 1761 15 37 14
30110 7 236 10 11 091 7 Q0 0385 7 1 410 3 1719 8 35 15
TC-24 7 287 12 11 515 10 Q0411 11 1323 1 1619 1 35 16
TC-23 7030 4 10 754 5 Q0351 4 1 536 11 1 684 5 29 17
TC-14 6 781 1 10 485 1 00326 1 1 446 7 1755 13 23 18
30413 7 064 5 10 699 3 Q0351 5 1 410 3 1714 7 23 19
30412 6 896 2 10 668 2 Q0337 2 1 465 8 1702 6 20 20
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M ulti-characteristic selection methods of superior families
of Pinus tabuleaf ormis Carr.

L IU Y ong-hong',YANG Pei-hua’, FAN Jun-feng', HAN Chuang-ju’,Y U Xi-m in? L | An-ping’
(1 College o Forestry,N orttw estA & F U niversity, Yangling, Shaanxi 712100, China;

2 Forestry Fam d Gucheng, L uonan, Shaanxi 726100, China)

Abstract: Themethodsof multi-characteristic selectionw ere studied w ith the data of progeny test for-
est of P. tabuleaf omis Carr. w hich had been grow ing for 20 years T he characteristics of grow th, quantity



120 ( ) 34

of cone and trunk shapew ere analyzed w ith the methods of principal component analysis (PCA ), cluster
analysis of genetic distance, index selection and comparison of integrated characteristics of breeding value
based on ranking (CICR) selection of the superior families through comparison of the methodsmentioned
above The results of study show that the PCA can evaluate genetic characteristics of fanilies of P. tab-
uleaf om is, and offer the opportunity to select the superior fanilies the cluster analysis can group the fami-
ly materials into different categories acoording to their ow n principal component values, and then the smi-
lar families are clustered together. The correlated groupsw ill be selected according to the breeding goal;
The CICR can reflect the differencesof genetic essentials anong faniliesand it isamuch smpler and direct
method; the index selection method is a relatively ideal method to evaluate superior familiesw ith multi-
characteristics, because the selection efficiency isbetter than that of other methods T he synthetic represen-
tation of families can be evaluated and the superior fanilies be selected accurately w hen the four methods
are app lied together.

Key words Pinus tabuleaf omis Carr. ; progeny test; multi-characteristic selection; selection method,;
selection index
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Studies on adventitious buds induction in vitro leaf of
Paopulus hgeiensisHu et Chow and Pgoulus albalL. var. pyramidali

JIA Xiao-ming, FAN Jun-feng,W ANG Juan-juan
(College & Forestry,N orthwestA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: Studies on adventious buds induction in vitro leaf of Pgulus hgpeiensis Hu et Chow and P.
alba L. var pyramidali were carried out The systanatic experiment showed that 1/2M S+ Q 25 mg/A
6BA+ Q 01mgA TDZ+ Q 25mgA IAA was theoptimal systen to induce adventitious buds of Populus
hopeiensis Hu et Chow and P. alba L. var. pyramidalis in vitro leaves In thismedium, 70% leaves of P.
hopeiensis Hu et Chow and 50% leaves of P. alba L. var. pyramidalis produced adventitious buds and the
average numbers of eachwere 6 48 and & 32 regectivelly. The study alo showed that only 6BA had no
influence on the induction of adventitious buds NAA had a little effect on the formation of adventitious
buds The means of cutting leaves had renarkable effect on the of formation adventitious buds, and the
numbers of adventitious buds describing the leaves middle ventionsw ere three timesmore than digosing
the leaves edge Illumination would influence the time of leaves to induce adventitious buds but had no ef-
fect on the differentiation rate and average numbers of the adventitious buds T he adventitions budsw ere
induced 15 days earlier with 3- 5 days dark culture and then 16 hours illumination per day than with 16
hours illum ination per day.

Key words Paulus hgpeiensisHu et Chow; P. albal. var. pyramidalis leaf regeneration; tissue culture



