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M2 AXBEE R B R FRVES R A S, SRR 4. 9. 110 16 F1 21 a MR ARRRHTF A2 . 459 R W,
HHIFI MRS 5K R IR A% 22 e R 5 35 (P < 0.01), RBUAR S RBCFIIBAL AL 53 R 78 4.43%~6.29%F1 2.95%~3.62%. K R/
R J%01(0.335 9~0.548 6),  HFHAFEESHIE K B @S, E4K0E 16 a 153 0.548 6, Ffi/5E%. ik 9amiuiey
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Diameter Variation of Chinese Fir Half-sib Progenies and Selection for
Large-size Timber Families

DENG Hou-yin!, HU De-huo!, LIN Jun? LAl Xu-eng?>, DENG Wen-jian?, WEI Ru-ping?,
WANG Run-hui!, YAN Shu!, ZHENG Hui-quan®”

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

2. Longshan Forest Farm of Lechang, Lechang 512221, Guangdong, China)

Abstract: In order to select superior families for breeding large-size diameter of Chinese fir (Cunninghamia
lanceolata), the diameter at breast height (DBH) of 28 half-sib progenies in second-generation seed orchard of
Guangdong were continuously determined at 4, 9, 11, 16 and 21 years old, compared with 2 control families from
primary seed orchard and 1.5 generation seed orchard of Guangdong. The result showed that DBH of Chinese fir
had significant difference (P<0.01) among families at the same age, and the phenotypic and genetic coefficient
ranged from 4.43% to 6.29% and from 2.95% to 3.62%, respectively. The family heritability of DBH increased
from 0.3359 at 4 years old to a peak of 0.5486 at 16 years old, and then became stable at 21 years old. The genetic
correlation of DBH at 9 years old was close to that at 4, 11, 16 and 21 years old, respectively. So, according to
multi-year breeding values and the ratio of diameter-grade volume of family at age of 21, three families (F5, F9
and F21) were selected as the superior families for large-size timer cultivation.

Key words: Cunninghamia lanceolata; Half-sib; Diameter at breast height; Genetic variation
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CUBAR B s, T RA R, i BAEZEr)
ML, AR SRS AR IR O A R I R A AR
WA MR 7 R R, ABRT =AM A NE R
WAE, KEMPEHABI, T8k, BRIITG
XPREM TR RS B, i @8 & KM
FCRAZ A T dt R BEE T — AN B

WA, SRS LS SLHdEd
il IR A LR A BB RO i v] SEERAR A 1)
ERE S, ARG, ARKAEM E W
BB RPN I E 0891, A A g AR R b
WE AR RHERE, <t =M E R R E 3
T E R E SRR R S 80E E HA T H
WA R SRS G EART T, st AR
MY R TR KM G R 6 8 I RH
k. AT, R ARAZARE AR T
PRI FAR(28 MR RIRE R) AN R, WHZFR
FIRAR G L OPRIR 9 4. 9. 11, 16 A 21 a 42)HHATHF
SR T, R R S R 0 I A K
BEMEBE IMEER R, BB AREMIER
FRIE GRS E .

1 MR

1.1 REHA A

RIS HLAL T R4 B OC R B T ol Ll bk (250057
N, 113°27" E), J& H L # S X, AE PR & 1 550~
1750 mm, 4EHiE 19.6°C, IEAs RN,

1.2 #E

PL#Z K (Cunninghamia lanceolata) 28 — X #f 1
SR A A B, GG 28 A A il X & (F3~ F30),
LA — AR [l (W14 b, CL)FHEE —AR ek R Fh+
bel (1.5 A, C2)ig& M AL X, T 1998 4 2
H 9 HE @ TARIMEMGEMNR AN 1 a kA
K)o MEMKH TEEBENLIX Hiit, 16 MXH, 4
PR/ANIX, BRATEE 2 m>x2m.

1.3 ik

FEMRIE 9 4. 90 11, 16 F1 21 a A= WS AREEA
HaAR AT I . $2 08 2R 48 U7 bk DB44/T 1532-
2015 (AR KALM 55 B HORMAR) IR (%
20 a PA b, Mtz = 25 cm FIEAR)bRHE, SRR
AR THEBEE SRR S : it = 25 cm AR

BM. 16~25 cm AFER . 6~16 cm N/NEM (R
F/ANEAR). <6 cm AFHL .

K F Excel 2010 % £ i AT BB 5 70 br . 7 2
IHT(ANOVA, F 1), KRBT Z D E(0?) K
FABAE J7(He)~ BRI AL T3 (Hi) 4 BB A% A ¢ R 4L
FEE A BV THE R ol K5 B R R A
FBIF K HET R & SiH] HalfsibMS A1 HalfsibBV
BT, BT AL A G S SR AR = pt
Bi+Fj+BFij+eij, TNH, Vi N | MXHEE j MK
AW K AR BCE TR ;1o B ARF3
B BiNE i MXAAMBL: Fj= N ] MERIK
I BFi AES AN B | MR RN eij
BN ZE RN . RBAR S REUGE R A CV
(%)=100xS/ X , A S F X 43 S A e A AR ifE 22 |
FHAE, B2 R RE(GCEE R A GeV

)=\ 021X, Kb, o A1 X 405 A3t 75 %)

. BEAME. 21 a AR R AR A SO V=
0.000058777042 xD19699831 x{0.89646157 b1 D FlI H
A3 A R R AE R

2 R

2.1 MRAEKEANKRERZER

12 AR 56 AT 7 Il 2 [F] i 5K & (F3~F30) Fl X}
BER(CL. CQRIMAAE KB 1, MRkt 4a4:
42N 6.3 cm, 5 a Ja (EAES 9 a 2E) ek
8.0 cm, ZAMIE 11 a AER-FHM04E N 15.8 cm, 5 a
JE (ZAREE 16 a A=) 423 IR B 2 2R (D 2.4 cm),
M 5 a Ja (EAE 21 a 24E) 0 E (I 1.9 cm).
AERIAERKRE, MBS 4 F19 a ZEREIEEK
R HAHIT(Z) 1.6 cm/a), FIbkES 11, 16 F121 a
AR, FHRA KRR R, BRI KA
RS RN 1.4, 1.1 1.0 cm/a).

XA FZR R (B RER)ITIL, SRR R
FHIFIARES (IR A2 2R KRB — (B 1) B AARES K R H
(1 Hi 4% 22 S 351 A 2 3 /KT (P < 0.01) , H ks 4 a
AMESEKR, HRBERRE(CV)N 6.29%, M
RAEKEIF RZERERXRZD 1.3 f5(E 1).

2.2 MiERIBESH
KRR GK BAN RIS B2 18 4% 2 B0 AT 20 Mt
(% 2), Mt 4 a B0, FK AR MBI TT 25058 (0r)
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Fig. 1 Diameter at breast height (DBH) of Cunninghamia lanceolata families at different ages

* 1 BAR RHIMZ(DBH)

Table 1 Diameter at breast (DBH) of Cunninghamia lanceolata families

g (a) FHIME (cm) W4z (cm) F _ i’%ﬂiﬁ%iﬁ( 1%
Age Mean DBH DBH Phenotypic coefficient of variation (CV)
4 6.3+0.4 5.7~7.2 2,62 6.29
9 14.340.6 13.1~15.6 2.89™ 4.46
1 15.840.7 145~17.2 2.99™ 4.43
16 18.24+0.8 16.6~19.7 2.88™ 451
21 20.1+1.0 18.4~21.9 2.55™ 4.74

** P<0.01. KAl

**: P<0.01. The same is following Tables and Figures.

AR RZ84E 1 (He) 4 514 0.046 1 11 0.335 9, HEHELE
B K BN, BARE 21 a 420 o2 1A E
0.529 9, Hs7EMIL 16 a ZERFiAF] 0.548 6, [H)5HE
A T FERE 21 a 2Ry 0.544 2). BAbkIEAL 1(Hi)
[ B P 2 ) 38 KT 38 K, MRS 4 a A2y 0.059 3,
ZEMIE 16 a AERHAF] 0.114 6, HIKES 21 a AW H
PR . (EfHERME, MFEMARBAZKERT Hi
BEET Hi, ZEi 4.78~5.66 1. H4h, K&
A7 53 2 H(GCV) TEAN [F MR 1] 22 57450/ (2.95% ~
3.62%), /) GCV HIIEMES 9 a AR .

% AF BB A DG A M 4 IR R W (3R 3), MRk
4a lER KRR ZRIIME S KRB KRR

R 2 AR RS

Table 2 Genetic parameters of DBH among Cunninghamia lanceolata families

B REE S I A g A i g, R Sk 9 a
B RIAR G C RN E D), BHEAH ¢ R EUA 0.631 9,
M5 PRES 21 a AR A SCPE RS 22 0.115 8. #RU% 9.
11,16 11 21 a A= [A] (P B4 183 A AH 50 Ok Sl s HAEEA
farE, AHCREEHKT 0.800 0.

2.3 FRMEEMERMGE

PANA% 9 B A, X230 28 A2 [ g 5K & H
2 0 IR SR IS [F) PR 88 N 8 b AT 405 55 9 1
Fe, @REW], SRR HME R HEL B
ANE A B A2 Ak (B 2), (B ZRE & 4 FE AT B FiE
(¥JMH)AT &1, F3. F4. F5. F7. F9. F15. F17.

W @) ES SR Vi eSSy FPRIBHE )] KRG T B 1%
A( R Genetic variance component Family heredity Individual heredity Family genetic coefficient
d in families (o4?) (Hr) (Hi) of variation (GCV)

0.046 1+0.036 3 0.3359+0.178 9 0.059 3+0.046 3 341

0.178 4+0.105 3 0.447 1+0.149 4 0.088 5+0.051 6 2.95
1 0.2630+0.134 6 0.5155+0.131 2 0.107 8+0.054 2 3.25
16 0.3947+0.189 8 0.548 6+0.122 3 0.114 6+0.054 0 345
21 0.5299+0.257 1 0.544 2+0.123 6 0.105 8+0.050 4 3.62
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Table 3 Genetic correlation coefficient of DBH of Cunninghamia lanceolata families among different ages
Wit Age (a) 4 9 1 16 21
4 1.000 0
9 0.631 940.276 9™ 1.000 0
11 0.475540.332 4™ 0.993 240.000 0™ 1.000 0
16 0.216 9+0.406 8" 0.896 1+0.076 5™ 0.951 6+0.027 9™ 1.000 0
21 0.115 8+0.429 5" 0.8015+0.138 8™ 0.879 9+0.080 0™ 0.979 7+0.000 0™ 1.000 0

**. P<0.01; *: P<0.05.

F19. F20. F21. F22. F23. F24. F26. F30 %% 15
MR ZHEALZ SR, HHES TXEE R CLAC2.
Hr, 5845 &K (F3. F5. F7. F9. F15. F21.
F23 il F26) £ ARk 111 & FiE HE 4 ¥ R @ 7E 15 44 LA
P (50% N ik %), TLHZIX 8 MK REGH B M EHE
ZIRIAERT 11 4 N (BARHET N : F21>F15>F23>
F3>F7>F26>F9>F5), RARHEAGH KB,

24 BARFRRERFEIA G EREMF REH
ETSRE /MBS TIL 21 a 2k, E T ARG
ANy XWRR AR PR MM (B
INER) B SR (TAR) 5 LEEAT M (18 3), &5
RUARFE R RS RRILAR A KIEM.
AR ANMER (BAENEAR) s B SA o Ly 53)

9 5.6%~29.2%. 47.9%~73.5%. 8.1%~34.0%# 0~
2.1%, FHALURAEM LA G LR AGIR S de oK. T
K Z& F5. F9. F21 RKIEMILAR S ILES KK R7d
Bm (4T 3), 4 Ak 3] 29.2%. 27.5%7F1 28.6%,
HERZPHAEKEBRBARB G 11 4: liE=
20.5cm. FFH=0.310 9 m?). HEEREMKZE, X3
MR AZWEBEAEREMWE IR R, K F5,
FO. P21 2 Z AKX R EREM LR XK &

3 ZEipAHE
M S TAK L, Rt B KA R

k. ABFF T R AE AR TR
M5 K% O U R R 2 4R 1 MO A KB, 45

PrEA & Mg HE44 Breeding value rank

Family [ | 2 | 3 [4]5]6 7 [8][9] 10 [ 11 [12]13

15 16 [17[18] 19 [20[21]22[23] 24 | 25 [26]27]28|29[ 30

Cl
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= SR
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Fig. 2 DBH breeding value rank of Cunninghamia lanceolata families at different ages
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Fig. 3 Ratio of volume at different diameter grade of Cunninghamia lanceolata families at 21 years old

T, A — MRS B R R R IR 45 22 S 350 TA W I 35 UK
F, MR R ZE(CV) N 4.43%~6.29%, Tk
BRI ZBU(GCV) N 2.95%~3.62%. M2
L] (Hr=0.335 9~0.548 6), H. He Bl AE WS
WK EMINES, 2R 16 a 4AERTAF] 0.548 6, B
JE A% . Mg 9 a AR A A2 5 B 4 a 2E).
MEHACMRES 11, 16, 21 a ZE) i fR BE L A D E B o %
Plo BT ZHEEEMEME 21 a N K RMER
ARG, kSR F5. F9. F21 &8 34>
ETEEREMIT R KR

BRI 12 A2 KR 2 T R Fh ik & AR
A CAER SR AL PORFERSTPA E 199 MZAFH
RPRL, 8 XS E AT T 33a N 5 MRS
BB AR, ORI PR AR IR E & AR
WS AR 25 A W3, HLELAA BRI M A A
A% 3845 70 7E 2B K BT (AT 12 @) OB 4E 3G nE 5
WiAs R, RIS R AR IR A A DG R, ISR
Mo R RPN AR A KA AR T S5 . 1 BAR S 1
DI E 10 MEIX 14 MEARTMHERF T 84 4~
FIE 2 R, 3715 T 30 a [8] 4 MHRES B i 12
ARBRER, IR RREE Bk Em, 5
(AT 5 a) M 125 J5 1A AR AF G P Bt bR 004 154 522 A i
SafbiE, PR 8 a ARSI T (PRI 5 a 2F)
J& (P& 26 F1 30 a A2)HABIAH G BN R o« AR 5T
RO 7T RASAREE ZAAM 1 [ F R R &R 11
KA T, RREOWEEFREE, WEK
K &L J10m H B R RSN . ([AfEE
2, RpREL 5 R R BRI,

XAZRE RN EERKIEFR AN RERLR H
PRI FLE PP AL THkHE . oL b, Zheng ZE171ERXT
RBAZAE 3 A E PR F K R I A4
FAHRY, KREBUE SRR JI7E— @ E KW
P (PRI 4~9 a 2E) 1) BRIZ 3G Ik 3 (5 Bty A S50
DI AR 2 R B T A% Al 1 K R st A% ) fl
FARRISAE 1WA B R R s BhAh, B
FHEWV T TAARLE 2 P07 X 2258 TR
ARKAR DL, AR IR K R IBE TR B R I8 A
JI¥IBEMEE I I 2 R RS TR AT £
W] AR b RIATE 9T b, AR AR S S 2000 21 (Castanopsis
hystrix) 5% & FIEHEE e TR B, B R Rtk
JTRIBRARIBAE 7735 2 Bl AR S 138 KT & W/, 2
7~9 a BN TRE . XU B Al R 5 HF AT R 2%
BRI .

FAh, AT DA I e A R (LG 3 4N 5
R MRS 4~9. 11~16 A1 16~21 &) ARG T
AR RIS 2 A2 A BE B AR A O, 45 SRR,
FUHA WIS 4 a 2E) (1 10 12 5 ARkl J 10 4 G 6 &
BRI I A W g A, 5 R SRS R A
SE AL T BRI, 16 a NR R THEASK
REFERMRAERKRASME, ARG R, X
FUA A K 7 S BT A REAE AR 4 b S B S BA OJG 3
& 16 a LUS) I OL, K R0 2 J ] ge b
RIS TR . 52 b, BREMH SHT 4
oAb CESE, AFFK RBE R /NEE T 2 BRI 1) A2
Ak . EADSERE, i 9 a AR A2 AN
BERI(RE 4 a k). BRI(ARES 11, 16 F1 21 a
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A2 ) I A3 1) T8 A AE DR VRIS U R B D) (P<0.01), T A%
FHR REI KT 0.80, X B & s T AkES 4 a £ 1
175 J5 BI85 A O¢ 22 41(0.631 9. 0.475 5, 0.216 9,
0.115 8). HFiliE, it 9 aly 21 a BRI RS
MR RECE =T 4a 45 21 a AEW RIS AL FH 2 AE
(0.8015vs 0.1158). K[k, #Kid 9 a ZE AT REZ T
S BA R AR 5 30 35 1) B BT 4.

B EEEC D, AL RANEE B RAEH B
M IEPPYR AR K S 30% 45 AT, 1T AR KRR
I E R R R 5 R, R R AT
Jfth B R 20% 0, HARS KARHA L 3] B S 4
e oy SN 12 AN =il 65 MEAM R X Rk
ATIEMAT HRES, NI HAR R K R AT A A2 R
KAEMBEE G FR . XU AR R B € 35 B
TEE MR, FRELEME R, NEFEESZAKR
M E MBS B BT, Ao 2 B2 AR A+
It 23 a FARMRKRAEM (115 = 26 cm) R b 473 %,
Jir 16 FRAR A LS 3 25 3 ] R 6%, AR
IR 7o A SR KRR A W (PR 21 a
AV ARFAR R R HALA G ISR KB AT
Kb AT SR AT, S G 2 E PME TR
B, HIEFEH INMETHERAEMIEREX R, K
M SIAR 5 EEITE 27.5%0 1, XEER RAFEAK
M B 350G B AR AL 1 I P o R
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