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Early Evaluation and Selection of the Chinese Fir Breeding Parents Based
on Growth and Cone Production Traits

WANG Runhui, HU Dehuo, WEI Ruping, YAN Shu, ZHENG Huiquan®

(Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization/Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract: In order to promote the breeding process of Chinese fir (Cunninghamia lanceolata), growth and cone
production traits of parent clones at 3-year-old in the third generation breeding gardens of Chinese fir in Longshan
Forest Farm of Lechang City and Xiaokeng Forest Farm of Qujiang District of Shaoguan City in Guangdong
Province were studied. The results showed that all of the growth traits, such as height, diameter at breast height
(DBH), individual volume and canopy, varied significantly (P<0.01) among clones in the same breeding garden
with phenotypic and genetic variation coefficients ranged from 12.8% to 73.5% and 6.5% to 59.2%, respectively.
Furthermore, all of growth traits had high repeatability (= 0.70), which was beneficial for parent re-selection. The
best linear unbiased prediction method (BLUP) was used to estimate the breeding values of each parent clone
regarding different growth traits and resulted in a ranking. When selection was made for growth (the breeding
values of growth traits were all in the top 50%) and cone production traits, 22 and 30 elite parents were identified
from Longshan Breeding Garden and Xiaokeng Breeding Garden respectively, with a common list harboring the
clones of cx836, cx837, cx840, cx845, cx851, cx856, cx859 and cx877.
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(P<0.01), Mt AR RZE(PCV). LA F
RB(GCV) K, 4k 29.6%F1 59.2%, Hk
AR AR S R P A 6 LA, e PCV R GCV 4353l
ik 12.8%F1 6.5%. UthAh, FAEKMHRMES )1
KT 0.8, VLT RAA KRB EZ L.
ANFISEATCIE RS AR R ZE R, 28
(65.2%) o1t R E5ILRE IR, HEELESL L&A
26 1~(19.3%), fE4EsE 1T R 21 4~(15.5%) .

1 EAREMRAERKIEIRA R

Table 1 Variation in growth traits of breeding parents of Chinese fir

NG Tl S AT T AR I AR KPR AR TR 3R
B RGER L), (EAFRTMER BT REZERP<
0.01), WE. Mafe. AL, EIEN PCV $H7E
22.0%LL I, GCV ¥+ 7.0%, HAoHgizEr GCV
B, 15 35.7%, HEEKMREE R E(=
0.70). Ik4b, AEEMERMLG LB EREE, £
$5(55.9%) To 1 R 45 SLRE R, (HEds st i etE R
g T L B A, Gk 24.7%.

RMASFAM LA R Genetic

igtf ﬁijli l\%/lzeﬁ Star)d{ard R/’frTgie F Pheno_n/pic coefficient coefficient of variation Re;%atgagij lity
deviation of variation (PCV, /%) (GCV, /%)

Al 4= Height 49 11 2.0~8.0 5.35™ 216 15.1 0.81
Longshan fif14% Diameter at breast height 8.2 24 2.6~151 10.40™ 29.6 59.2 0.90
FFEAE Individual volume 0.018  0.013 0.001~0.080 6.64™ 12.8 6.5 0.85
et fiE Canopy 25 0.6 1.2~42 6.73™ 246 10.8 0.85
AN B Height 39 0.8 2.0~7.2 357" 22.0 10.3 0.72
Xiaokeng 4 piameter at breast height 72 21 32-145 443" 285 35.7 0.77
HRAF A Individual volume 0.011  0.008  0.001~0.056 3.35™ 735 30.8 0.70
jELiiE Canopy 2.0 0.5 0.8~3.7 3.63" 26.5 7.9 0.73

2.2 MRS SRR B RMEAA SO, BB T RS A Tt

X 2R AT AR 2R AN 25 Sz IR E AT A 2% 20 B
(£ 2), 4iRRW], WALHREERATNERER
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FEIIEAHR KR (P<0.01), TAEKE SR
FH SR AN 58 (B /N T & R Bl T 1 A% et e 45 45 S
J31) 2 2 SRR R A1) o
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TR e, SRR AR, el IR & A
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R 2 ARH MR FTER R TAR % R 2

AANFEREFEH LS RFE 28 WAL E R
bl 2 B M R A R AR A AMED M — 2, %ok
PER BRI RMER BB

Fe T AR E AR MR T FE X P AL E Rl o A
TV RBATHY, R AR E AR . B, Rk
AR ek S5 LA IR A P EL IR A 7E BT 50% P4
RITETERA 50 (b AR EE E R S 37%, F
), W AR SRRAA R A RNE R I A E 7E A
50% A ITCE R A 56 4>, Mde. FRRMAR E ME
T SELEHT B0%MN LIk &k 65 A>. MAE/NTHE
Fel A, BT A AR IR T A EL ) P2 R 7E BT 50% 49 (14
TMERA 46 (o5 B A EE RSN 27.1%), B

Table 2 Phenotypic correlation coefficient among morphological traits of breeding parents of Chinese fir

Je1li Longshan

/Iyt Xiaokeng

pER

L wp M RERMERL o @9Thcone o R WBERMBL L 450 Cone

rai Heiﬁht Diameter at  Individual Canom production Heiﬁrjlt Diameter at  Individual Canoﬂa production
g breast height ~ volume Py ability Y breast height ~ volume Py ability

P Height 1.00 1.00

4% Diameter at breast height 0.83" 1.00 0.74™ 1.00

FFRAR Individual volume 0.86™  0.95™ 1.00 0.82" 0.96" 1.00

jE I Canopy 0.64™ 0.78"™ 0.77" 1.00 0.56™ 0.63™ 0.61™ 1.00

#5577 Cone production ability ~ 0.08 0.12 0.13 0.05 1.00 0.03 -0.03 -0.01 -0.21" 1.00
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Fig. 1 Distribution of trait breeding values in Chinese fir breeding parents. A: Longshan; B: Xiaokeng. H: Height; DBH: Diameter at breast height; V: Individual

volume; C: Canopy. Each curve represents a parent clone.
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Fig. 2 Venn diagrams of aggregation selection for growth and cone production ability (CPA) traits in Chinese fir breeding parents. A: Longshan; B: Xiaokeng.
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