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Abstract We analyzed the genetic parameters breeding value accumulation and distribution of 2-year raw
biomass with a half diallel cross among 6 X6 on three generation young growth period of forest on Laoshan farm
in Zhejiang Province. There were significant genetic differences among the tree height ground diameter crown
breadth and number of living branch in the young period of Pinus massoniana. There were also significant
genetic differences in the period of 2-year biomass between different hybrid combinations. The ground biomass
accounted for 87. 17% of the total plant biomass in 2-year hybrid combination. The height growth was the
largest in the young period of tree growth trait. The height growth was increased by 4. 23 times from 5 to 2
years. According to method of comprehensive breeding value the tree height H breeding value combined with
conjointly diameter D, and 2 a raw stem biomass index B, to choose higher survival rate of hybrid
combinations. The higher survival rate combinations were 22 x44 33 x22 and 40 x 44 based on 20% year old

open pollination progenies. Based on the value of tree height and ground diameter of plant breeding 16 number
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of plant were chosen accounting for 2% . The average gain were 1. 07 m tree height

diameter
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Table 1 Schematic diagram of the 6 x 6 half diallel cross

design

A A Male parents

Female

parents 33 20 40 22 56 44
33 X X X X X
20 X X X X
40 x x x
22 X X
56 X

44

1.2 HIERENE

A3 SIAE 2011 2012 F1 2014 4E#Y 10 H {3 k4T
WEMRM AR AN R R iR S
BORCKA ARG 1 (DD RAS 2 a ARl AT/



268 1H w

L/ 31 &

Pri e BV A AR = 5 AR /N X P
PE P BICEERA /N X HE 2 bk PRt it B =5
T ERAIRABEE ¢ BUEFRE IR 0525
% 80 CH T RIHE FRiFA M TYRE ¢
1.3 BEERITSN
LAZIN DX A BRI 72 {68 B2 R SPSS19. 0
BRI A5 PR PRI 5 (EL R AN [F) 2 52 20 4 Tl A9 A
ZEFWENE TTENRAILL N LM
Yijk/=/~’«+ﬁj+bk+ fb it T Cijw 1
K w HEFEE [ O85 1 SEAR S j RA
FAZHAHIY b, Wk ANKHRR o, AR
SO S AL A TR ey JBERLIRE
T3 253 BT ISHAT SR UROR TG B 2877 AR
e R MTDFREML 7 ™ S 4
I 2 A ARG KA G NIRRT
ME  ZREBRME 1C 3 NE AR 1 B b
fd Hiky
I, = > 1/3 2

X 1 NS jAF R A
2 FREHSH

2.1 #HiRDEMEMETHNE

2 a AR TS 0 T A R R 2t S
PAROETIE Bi g% ZEBL MR b B a0 A H
TEANRI 2RSS 20 A ) 14 A 22 5 B AR 3 1% S 28K
40 x22 SR G IRAT RN 14% BEA it
i 2200t SR 2 a tERYME AR SRR
SEYIER 87.17% Hop BHut Bk £+ EMR

AR 43 5] &5 A ¥ | 1) 43. 44% 18, 44%
25.24% 6.52% F16.28% ST HE K &P

33 x 22 SHARHAGIE M Kk MR EAEY
WAE 15 A T ol TRz
HAH91.44% 92.29% 79.84% K 80.89% 43
WE T CKIL 9 121.67% 145.20% 122.63% J%
144.30% 22 x44 SHEMZETEE & TR
ZeAZLH A1) 89.78% T CKI1 19 213.87%

R2 EMENBRRFENTER

Table 2 Biomass allocation and Analysis of variance

Mo I Aboveground biomass g

iR A= ¥4 Belowground biomass g

B : :
BT M ; y S
Source of variation i (33 ES g E = FAHR R i =
Weight of . Weight of
Needle Branch Wood Coarse root Fine root
aboveground belowground
#H-4 Cross combination 16655.90 ** 4270.61*" 8667.77** 78683.02** 516.85*" 217.521 962. 60
X4 Block 49 181.69* 16457.12"* 25345.44** 253409.10"" 2164.25" 2079.747 8097.07
[X2H x 414 Block x cross combination 5676.58 1919.08 3504.71°" 27727.34 298.05 250.118 730.61
HLi% Error 5229.07 1519.04 2 008. 56 21824.82 193.75 250.036 693. 80
Y{H Mean g 197.56 83.83 114.73 396.12 29.64 28.59 58.23
A5 ZHr Coefficient of variation % 44.07 57.28 53.65 47.39 59.71 59.87 52.07

WO 1% BEAT R S% BEAT TR

Note * and ** mean significance at the 0.05 and 0.01 probability levels respectively.
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The same as below.
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Table 3 Correlation analysis between Biomass allocation and Growth traits

Pk b A=W Aboveground biomass g bR A= i Belowground biomass g
Traits I Needle A Branch 2% Wood F AR Coarse root 3R Fine root
[ 2 4 K & Fixed growth cm 0.267 0.282 0.274 0.283 0.305
H H 4z K & Freedom growth cm 0.405 0.404 0.545*" 0.346 -0.043
IS YR EL Shoot number 0.308 0.256 0.415 = 0.181 -0.103
H14% Ground diameter cm 0.851** 0.853** 0.824** 0.788 ** 0.674 "
W1 Height m 0.668 ** 0.643 " 0.775"* 0.578"* 0.200
0 Crown m 0.555** 0.523** 0.516"" 0.484 " 0.336
1548 Live branch number 0.562 " 0.542 0.591 " 0.487 " 0.148

T FRIE 5% KT WU RFRC SRR TE 1% 4G SN R A

Note * and ** indicate significant difference bilateral at 0.05 or 0.01 level respectively.

x4 ERERFESN

Table 4 Variation analysis of Growth traits

F
i HelR G BREE T ma kaledin
Tree-age a Traits Mean CV % Cross Block X cross X 40
combination ~ combination Block
W Height m 1.21 18.84 45.40*F 7.15*" 17.94 "
#1742 Ground diameter cm 2.68 24.25 11.10** 3.70 % 34.58
? 5L lig Crown m 0.63 22.10 13.97 " 3.70*" 5.95*"
1% K%L Live branch number 16.40 35.78 40.73 " 3.35*" 7.347
W Height m 2.35 23.14 26.36"" 2.75*" 29.15*"
W45 Ground diameter cm 6.14 22.32 11.06 " 3.93 " 16.45**
’ jeEiE Crown m 1.76 20.11 14.25*" 2.85"" 73.02 "
WG A% EX Live branch number 23.45 28.75 16.83 " 2.60*" 6.61""
= Height m 5.12 28.61 24.38"" 2.62"" 32.40""
145 Ground diameter cm 7.13 26.86 31.01 " 2.53*" 27.04"
: JE M Crown m 2.87 15.28 18.11** 3.45* 27.61 "
WG A%EX Live branch number 33.65 27.05 28.10"" 2.32%" 7.53"*

TEAERMERM A ES XA XA < HE0HE MDA 16 4 F164 3 a [RAFEEN 88.59% 5 a FHRTFEN 86.35%
Note DF of cross combination block and cross combination x block is 16 4 and 64 respectively Born three years and five years of survival rate is

88.59% and 86.35% respectively.
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Table 5 Breeding value of prediction of hybrid combination

BT AF FE P R MR B PR S R
HO Annual breeding value / of height Annual breeding value I of ground diameter Breedmg value -/ 5 a ERER
A of Biomass a -
Cross - - Five years of
combination Comprehensive Comprehensive survival rate %
a 3a 5a breeding value 2a 3a 5a breeding value 2a
Ie Ie
20 x22 -0.18 0.01 -0.48 -0.22 12 -0.38 0.39 -0.61 -0.20 9 -35.11 13 90. 00
20 x40 0.04 -0.47 -0.78 -0.41 15 0.26 0.10 -1.38 -0.34 11 19.77 6 98. 00
20 x44 0.26 0.21 0.84 0.44 5 0.11 0.09 2.00 0.73 5 41.80 3 72.00
20 x56 -0.22 -0.26 -0.08 -0.19 11 -0.19 -0.24 -1.04 -0.49 12 -40.10 14 94.00
22 x44 0.42 0.71 1.12 0.75 1 0.51 1.06 3.06 1.54 1 66.88 1 96. 00
22 x56 -0.07 -0.41 -0.35 -0.28 13 0.24 -0.79 -1.18 -0.58 14 4.73 8 92.00
33 x20 0.13 0.26 0.51 0.30 6 -0.09 0.70 1.47 0.69 6 13.15 7 88.00
33 x22 0.45 0.67 0.83 0.65 3 0.68 0.40 2.13 1.07 3 54.41 2 94.00
33 x40 -0.06 -0.10 -0.18 -0.11 10 0.01 -1.22  -0.36 -0.52 13 0.11 9 88.00
33 x44 0.29 0.90 0.93 0.71 2 -0.09 0.56 2.50 0.99 4 26.17 5 84.00
33 x56 0.01 0.34 0.34 0.23 7 -0.17 0.18 0.46 0.16 7 -12.64 11 98.00
40 x22 0.09 -0.28 -0.10 -0.10 9 0.20 -0.38 -0.82 -0.33 10 — 14.00
40 x 44 0.26 0.66 0.85 0.59 4 0.67 1.07 2.45 1.40 2 28.95 4 88.00
40 x 56 -0.18 -0.12 -0.70 -0.34 14 -0.18 -0.19 -2.22 -0.86 15 -9.36 10 90. 00
56 x44 -0.15 -0.02 0.18 0.01 8 -0.26 0.25 -0.27 -0.09 8 -19.78 12 96.00
CK1 -0.63 -1.20 -1.79 -1.21 17 -0.85 -1.44 -3.52 -1.94 17 -87.22 16 94.00
CK2 -0.46 -0.88 -1.15 -0.83 16 -0.47 -0.54 -2.66 -1.22 16 -51.76 15 92.00
T T NCAGRE AN Y
Note" " is comprehensive breeding value order.
F6 NEBKS FARERKRIAMBNEHE
Table 6 Growth performance and breeding value of selection of individual in five years when
sk A o H: K FIH Growth performance B FiMH Breeding value
Individual CT_OSS ] Branch Fixed Freedom
combination H m Dy cm Crown m H D,
number growth ¢em  growth cm
101010 20 x22 6.2 8.5 3.3 51 120 40 1.46 1.01
101028 20 x44 6.2 9.2 3.5 43 100 45 1.62 2.23
101074 33 x22 6.1 9.9 3.5 34 120 20 1.38 2.44
101095 33 x44 6.5 10.2 3.5 44 80 40 1.76 2.86
101128 40 x 44 6.5 8.8 3.2 34 105 45 1.69 2.00
101129 40 x 44 5.8 7.4 2.8 48 75 60 1.61 2.12
102047 22 x44 5.5 8.0 3.2 39 122 55 1.59 5.54
102063 33 x20 5.4 9.2 3.5 30 105 1.54 2.15
102098 33 x44 4.7 8.8 3.2 32 100 1.72 3.34
103044 22 x44 5.1 8.0 3.0 40 120 40 1.29 3.56
103089 33 x40 6.0 10.0 3.1 52 95 68 1.30 2.95
103104 33 x56 5.1 6.2 3.0 2.2 100 0 1.27 3.80
104027 20 x 44 6.0 7.9 3.0 53 105 40 1.42 2.06
104045 22 x44 5.7 8.2 3.1 33 60 45 1.48 1.80
104062 33 x20 5.0 8.8 3.1 36 130 30 1.47 3.19
105079 33 x22 6.0 10.4 3.2 42 100 0 1.34 2.86
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