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Selective Breeding of Zhongjin and Zhongshang-Poplar Clones
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Abstract ; Taking Populus popularis and P. opera as controls, the growth and timber characteristics of the 23 cross-
breeding varieties, which used. Populus I-69, P. deltoids, P. nigra , P. simonii, P. nigra var thevestina x P.
nigra and P. cathayana as parents have been analyzed genetically in the thesis. The height (H), diameter at
breast height (DBH) and timber volume between the clones were significantly different. The hereditary capacities
(HC) of tree height and DBH of all the clones at ages from 6 to 7 were high, the hereditary capacities of the growth
characteristics increased with the age, i.e. it controlled by the HC strongly. There were significant differences of
the timber density between the clones. Among them the biggest one, comparing with P. poplaris increased to 23.
5% and the fiber length between the clones were different significantly, among them the Zj-2 and Zj 10 s fiber
length were improved 10.9% comparing to the P. popularis. Through an integrated analysis, 6 clones, ZJ-7,7)-2,
7)-3,7]-10,ZS-8 and 1.910-140 were selected out from 23 clones. Both growth and timber characteristics of the 6
clones selected were good, therefore they can be extended and applied in the practice with poplar varieties of P.
popularis and P. nigra simultaneously.
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Table 1 Height, DBH and volume with 7 year old trees of various clones

R iz B MR BBUAS

[%]

bl /m Jem /mt B1/% BI/%
24710 11.6370 13.8482 2.3449 139.8999 108.6900
69xXH 13.0480 14.5911 2.9428 175.4591 136.3165
781306 11,0233 13.8911 2.3728 141.5693 109.9870
002221 11.1833 14.2643 2.5681 153.0885 118.9364
910140 12.2176 15.4750 2.9325 203.0050 157.7173
Wi4l  12.2333 15.6278 2.971S 157.4290 122.3087
7010 13.4000 16.8152 3.5797 175.9599 159.0143
701 11.2633 12.8944 1.9075 201.1680 156.7173
72 14.9486 19.6053 5.7193 341.0684 264.9805
/3 12.6208 16.1039 3.1755 189.3155 147.0817
74 12.1480 15.0245 2.7971 166.7780 129.5720
75 12.6254 14.9079 2.8476 168.7836 131.9066
206  12.4368 15.6654 3.0449 181.6361 141.1154
217 15.8525 19.4467 5.6199 335.0584 260.3113
7510 12.1778 15.2667 2.9864 75.9599 59.0143
7511 12.6593 15.1065 3.0342 180.9683 140.5966
751 11.8357 13.8722 2.3321 139.0651 108.0415
752 12.2000 14.8230 2.6964 160.7679 124.9027
7S4  12.2200 12.9428 2.1083 125.7095 97.6654
/S8 13.9333 17.4986 4.2327 252.4207 196.1089
ZX-1 10.5644 15.2067 2.5649 152.9215 118.8067
ZX2  10.8000 15.5389 2.0177 120.3673 93.5149
/X3 12,1268 15.2500 2.6786 159.7663 124.1245
H/8261 115581 13.4699 2.1597 128.7145 100.0000
QZY  11.4222 12.1418 1.7699 100.0000 77.6913
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Table 2 Variance analysis and variance component
bl TR A5k IR [ HLE B B LiEibopi) HESR SRSy
W X4 2 70. 1008 5.8894*%* ve +25.0vb 2.3279 15.9702
HHEA 24 12.9404 1.0871 ve +3.00vb 0.3458 2.3723
44# R 48 11.9028 ve 11.9028 81.6574
A iz X4 2 53.0086 7.5565** ve +25.0vb 1.8397 19. 8294
Atk R 24 8.2841 1.1809 ve +3.00vb 0.423 4.5593
W 48 7.0149 ve 7.0149 75.6111
oL X4l 2 6.6519 5.3713** ve +25.0vb 0.2165 8. 369
KA 24 4.6374 3.7424* " ve +3.00vh 1.132 43,7589
PR 48 3.3038 ve 3.3838 55.4031
6 Byis 4t 21.1195 0.3388 ve +25.0vb -0.0879 -1.4638
4§ bk & 24 11.5441 3.4941** ve +3.00vb 2.7467 40.0008
3 RE 48 3.3038 ve 3.3838 55.4031
B X4 2 0.0002 0.3333 ve +25.0vb 0 0
Ktk & 240. 0026 4.3333** ve +3.00vb 0 50
iR¥E 48 0. 0006 ve 0 50
W55 X 41 2 0.7928 0.503 ve +25.0vb ~0.0312 -1.2451
Ktk A 24 4.4636 2.8365* " ve +3.00vb 0.9633 38.4443
B 48 1.5736 ve 1.5736 62. 8008
7 Haiz X4 2 16. 5044 4.9671* ve +25.0vb 0.5272 8.899
4 AHER 24 9.5457 2.8728** ve +3.00vb 2.0743 35.014
23 R x 48 3.3227 ve 3.3227 56. 0868
AL x4l 2 0.0029 2.9 ve +25.0vb 0 0
Att& 24 0.0036 3.6%" ve +3.00vb 0.0008 44,444
iR 48 0.001 ve 0.001 55.555
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Table 3 Comparison of heights, DBHs and volumes

of scven years old trees

- s e MBL

e WA W MBL
AR /m Jem /m®
782 CDE BCDE BCDE 7J-2 AB A A
247-10 DE CDE DE 902-221 DE CDE BCDE
75-10 CDE BCD BCD ZS-1 DE CDE CDE
ZJ-11 CD BCDE BCD )4 CDE BCDE BCDE
YAR S CDE BCD BCD 7)5 CDE BCDE BCDE
YAR! DE DE DE 78-1306 DE CDE CDE
7)3 CDE  BC BCD 1910-140 CDE BCD BCDE
7)-8 ABC AB AB 69 xXH BC BCDE BCDE
7]4 CDE DE DE w141 CDE BCD BCDE
ZX-1 DE  BDE BCDE QZY DE E E
7X-2 E BCD CDE 7J-10 BC ABC BC
7X3 CDE BCD BCDE 717 A A A
H7-8261 DE DE  CDE
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Table 4 Variunce analysis with wood properties of four year poplar clones

YR A5 5K W FHIBE )] B )it B8 Ji¥orit TS
43 X 41 1.00 0.0005 0.4166 ve +25.00vb 0. 0000 0. 0000
KR 24.0 0.0052 4.3333°* ve +2.00vh 0. 0020 62. 5000
Vg = 24.0 0.0012 ve +0.0012 37.5000
4 g0 S X 1.00 3.0744 2.2464 ve +25.00vb 0.0682 2.5370
4 KtER 24.0 3.8698 2.8277** ve +2.00vc 1.2506 46.5374
1 R 24.0 1.3685 ve +1.3685 50.9247
L3l E8]) 1.00 0.0016 4. 000 ve +25.00vb 0. 0000 0. 0000
Kbk & 24.0 0.0011 2.7500** ve +2.00ve 0.0003 42.8571
P 24.0 0.0004 ve 0.0004 57.1482
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Table 5 Comparison of wood properlies
HME T T4 ¥ g ag
R I REE RIE JEY MA B KIE RIE
/g + em™/mm  /pm /g+cm™>/mm  /pm

Z
=

1 752 C AB  BC 14 Zj6 )] C C
2 751 ABC CB  BC 15 ZJ7 B BC A
3 754 C CB  BC 16 ZJ10 ABC A C
4 74S-11 C CB CDh 17 ZX-1 AB C C
5 7810 E CBb CD 18 ZX2 BC AB C
6 758 C cB A 19 ZX3 CDE B C
7 HZ-8261 C (0}] B 20 78-1301 BC A DE
8 Q7Y D B CDh 21 1910-140 CD B B
9 /- D D CD 22 69xXH BC B B
10 72)2 A A C 23 Wi4t BCD B AB
11 73 B AB  AB 24 902221 BC b AB
12 714 D CBD C 25 247-10 CD A C

13 7)5 C ()] C

e R M BE-E MR, 1 25 M SIREHER
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Table 6 Genetic parameters of growth and woud properties

P RATAETE KW W/ M Wi MB
/mm /pm W cem™ /m /em  /md

KR 0.0032 2.619 13.3040. 0008 1.691 3.772 256.28
WL )X 0.002 1.251 5.8990.0003 0.717 1.671 121.28
S5 g X: 0.0013 1,368 7.405 0.0005 0.974 2.101 135.01

KRB 0.761321.31338.887 0.383 8.903 11.46 43.144
PO 1 61,18 47.75 44.34 41,965 42.4 44.29 47.321
LMASSEARR 7.48 7.59 10.16 7.46 14.6 16.95 31.11
Wl A% 5.85 5.25 6.78 4.83 9.51 [1.28 25.53
PR PE Y. 0.061 1.356 2.839 0.021 0.968 1.51 13.29
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Table 7 Correlations of genetic phenotype between growth properties and wood properties

114K [13: 33 < 73 i B

AUEKIE 1. 000 0.11 0.785 0.536 0.032 0.719 0.651

YR 0.043 1.000 -0.527 0.112 -0.017 0.136 0.098

YL 0.704** -0.615** 1.000 0.324 -0.072 0.442 0.398

Ak 0.364 -0.306 0.499°* 1.000 ~0.056 0.785 0.516

S 0.002 -0.209 0.137 0.233 1.000 0.76 0.829

Wt 0.381 -0.105 0.359 0.376 0.769°** 1.000 0.981

B 0.356 -0.149 0.367 0.415** 0.844"* 0.976* * 1.000

*8 AMEHRILURBIR
Table 8 Values for six indexes of clones
KR Wi M WiE MR OMBL T S W4 K MR o W B IRy

47 15.85 25 19.45 24 0.201 24 0.398 21 0.778 16 39.775 23 133.0 |
72 14.95 24 19.69 25 0.204 25 0.396 19 0.792 18.5 38.722 21 132.5 2
733 12,62 19 16.16 22 0.113 21 0.39%6 19 0.792 18.5 41.178 25 124.5.0 3
73-10 1218 13.5 15.27 15.5 0.107 17.5 0.407 24 0.850 24 40.197 24 118.5 4
758 13.93 23 17.50 23 0.i51 23 0.372 7 0.737 9 39.383 22 107 5
910-140 12.22 16.5 15.48 18 0.121 22 0.379 9.5 0.807 22 38.073 19 107.0 5
wl-4l 12.13 10.5 15.63 20 0.094 11 0.38 15 0.763 13 38.564 20 98.5.0 7
69 x XH 13.05 22 14.59 9 0.105 16 0.392 16 0.780 17 37.393 17 97.0 8
752 12.20 15 14.82 10 0.096 12.5 0.367 6 0.803 21 37.647 18 845 9
78-11 12.66 21 15.11 13 0.108 19 0.379 9.5 0.748 12 33.445 7 8.5 10
76 12.44 18 15.67 21 0.109 20 0.350 3 0.745 11 33.687 8  78.0 1I
7X-2 10.41 1 1554 19 0.072 3 0.396 19 0.808 23 36.778 13 78.0 i
78-1306 11.02 4 13.89 7 0.085 8 0.394 17 0.855 25 37.107 15 76.0 13
247-10 11.64 8 13.85 0.084 7 0.381 11.5 0.795 20 37.197 16 68.5 14
X3 12.13 10.5 15.25 14 0.096 12.5 0.375 8 0771 15 33.275 6  66.0 IS
902-221 11.18 6.0 1426 8 0.092 9.5 0.400 22 0.713 5 36.805 14 645 16
VAR 12.63 20 1491 it 0.102 15 0.381 I1.5 0.710 4 31.215 2  63.5 17
154 12.22 16.5 12,95 4 0.076 4 0.382 13.5 0.743 10 36.502 12 60.0 18
7X-1 10.56 2 1530 17 0.092 9.5 0.429 25 0.700 2 31.875 4  59.5 19
75-10 12.18 13.5 1527 155 0.107 17.5 0.336 1| 0.718 8 31.548 3 585 20
75-1 11.84 9 13.87 I 008 6 0.401 23 0.717 7 34230 10 56.0 2!
714 12.15 12 1503 12 0.100 14 0.354 4 0.715 6 33.09 5 540 22
HZ-8261 11.55 7 13.47 0.077 5 0.382 13.5 0.707 3  33.902 42.5 23
Q7Y 11.09 5 1215 0.060 2 0.358 5 0.767 14 35732 1t 39.0 24
AR 10.65 3 12.89 3  0.046 1 0.348 2 0.658 1 29.808 1 26.0 25
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Table 4 Division of seedling height growth phrase of three clones H-H
Al KA AW KR

Ktk & g " M) RECH " ; o ERKRE ! ) mHE ARRE

G L A R 2 L A e 2 I % L s

k21 4-30 5-25 17.86 18.01 5-25 7-19 38. 64 57.74 8-10 9-22 30.00 24.25

6 4-30 6 -08 27.85 19.56 6 -08 8§-11 49.29 57.74 8-20 9-22 22.86 23.95

77 4-30 6 -01 21.88 13.81 6 -01 7-24 38.47 57.73 7-24 9-22 39.65 28.46
FEAKBN, HANEERBEREAFR, KA FRRKOWERES.
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~ O

3 A

F1RE0 6 AHHER, AT 21 . 75.6 FIdG 77 KM
B, EREBH XA 20% .

FIF Logistic J7 R4 & —4F A 1746 4 49 A K AL
BEAATH X RECXRA 0, 95 LLE, BRI E
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B UK 3 AL R BB TN E N S H PR, B
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