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Study on the genetic variation of growth traits
and wood properties for Chinese
Fir half-sib families
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( 1. Nanjing Forestry University, Nanjing 210037, China; 2. Forestry
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Abstract; There were highly significant differences among families in height,diameter at breast height(DBH),
bole volume, trechaid length and trechaid width,but differences among families in wood basic density and the
ratio of length to width of trechaid were insignificant. Family heritability were 0, 697,0, 841, 0. 836,0. 317,
0.462,0. 471 and 0. 249,and individual heritability were 0, 425,0. 671,0. 716,0. 249,0. 437,0. 145 and 0. 181
respectively for height, diameter at breast height, bole volume, wood basic density, trechaid length, trechaid
width and the ratio of length to width of trechaid. Wood basic density was negatively related to height, diame-
ter at breast height, bole volume, trechaid length,trechaid width and the ratio of length to width of trechaid,
but only the negative correlation of wood basic density with trechaid length was significant. Four families were
selected and their genetic gains were 3. 96%, 4. 31%,12. 69%,0. 12%,-0. 65%,-0. 69% and -0. 03% in
height,diameter at breast height, bole volume, wood basic density, trechaid length, trechaid width and the ratio
of length to width of trechaid respectively.
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AMOMARBZERMMESHEROEGE
M. EKERREARTHR. AT ERER A
MR R B, X Bk A B R E AR B AT e
RUEEMAR. AN ERESEREEERWAY
S H 5B 5 R (F B, 1990; AR W, 1995; Mi-
randa %,2001). ZHRE LA BE R R BHAK &
EMREBHERBAF. A& (Cunninghamia lanceo-
lat) REREE AN EERAM##, T AXERER
AFEMRRHBEXZ — BAXT ALALRR R
HHESEERMER SHES/SBERRNPIRE
A, XIS LA 15 RfFEFREE
A 19 MEFRME F O ERMAY & E R 3
FERMGGHEFEHRTNEIT, I HERNE
AR E R REER 2K

R T

1.1 ##

RO TR M E LKk, 20°01" N,
109°38" E, ¥k 150~200 m,sEH S| 20.7 C, 4
NHRESE 40 C, X HMKE-3.4C. XF/HA
330 d, SEPET & 1 338 mm,sEX X HE 1 721 mm, [
FLENES~8 A 48X 8E 76 %0, F¥ H BT H
1700 h,>>10 ‘CH4EFIE K 6 600~7 000 C,

HERERAEILRHET,5 AR, 7 KRE
B LUNrAREREA B AR, REH 22 A
X CEXTRR) B ARET R 5 1994 4F 2 B BRITHE R
2mX2m, 2004 4F 2 A XHHE . E A T
E BN KEBEER 1L 7HRBER, 05 am O
RRAKETESHREANR S A E R —rm L4
RO TEASEMEITER. B3 ITHEH
TREES, HE 19 MERREWN RS 5% 404,
1.2 5%

A ERFEMW ERHBMEKEREChEA
R B AL FRE 5 7], 1996) .

B MR SR I R At B AL S KRR
. EREERE WK 1 cm KEIERES
g, AIREZRESREEER KA
RER. MAKER 1 1 T EALEMKERE
W . RIEHEEH RSB E B KEHRFHETK
BmAGEEHRTH. BWEHELHZUNE
aRelh . FRARENERITRLENEE R
KEMRTE.

RIFERZ QOO T EABERESH. BE
LEHR F SAS Gt S AT .
44}

2
RRBEES A2 =m;$ﬁiiﬁf§ﬂ s h? =a§+a~§ Y|

SR = S fe gs . AG= K CIOR g gy

_ Wihi W hd Wahi,,  &WhAE
Bil=—5—X+-5 5, Xn=275, X

R X AABRRHERFMECK Ax RAHERE; T
REEHEEGA B ERORFRET X ARRE i &
RE:n AEREEB W ARRE i HROVE: S hERE
¢ EREIRBIIREE
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Table 1 Average of growth traits and coefficients

of variability within family

%% TRAK TREK TREM
) BHE  Coeffi- ME Coeffi- o Coeffi-
Height cient of DBH cient of Volume cient of

:?r;i(l); (m) variability (em) variability (m3) variability

(%) (%) %)

5 10.04 10.96 12.7 18.82 0.069 37 38.94
10 9.63 12.47 11.6 21.00 0.05652 42.84
11 9.56 15.37 11.5 25,33 0,05535 51.12
15 9.22 17.47 11,7 22.42 0.05524 47,73
19 9,83 14,59 11,1 21.49 0.05345 47,31
28 9.09 23.45 10.3 32.53 0.04331 65.73
32 10.81 10.47 14,2 20.20 0.091 43 40,92
33 10,29 17.36 12.4 20.65 0.06811 45,61
11 8. 84 17.11  11.1 25.33 0.047 76 50.89
49 9.98 12,52 12,1 19.36 0.063 77 43.74
50 10.09 17.20 13.0 25.37 0.07267 48.72
54 10.22 13.58 13.1 19.10 0.07475 35.72
75 9. 84 12.02 12.1 16.42 0.06252 36.03
82 9.65 18.59 10.9 27.20 0.05045 58.99
85 8.27 21.15 8.8 32,26 0.02971 72,45
91 9.48 25.66 12.0 30.22 0.05951 61.55
95 9.91 18.04 11,4 22,85 0.05695 51,44
96 10.39 10.90 14.1 21,37 0.08706 43.79
101(CK) 9.50 17.57 11.7 23.45 0.05725 51.84

FEHE 9.72 16.13 11.9 23,44 0.06080 49.23
Average

2 BREAH

.1 R TERMBEER

R1BR AFREXEMEN 8.27~10. 39 m, ¥
¥19.72 m; 24 8. 8~14. 2 cm, 3 11. 9 em; ¥
1% 0.029 71 ~0.091 43 m®, ¥ 0. 060 80 m®,
ARARRZAHANTERABBAERRANER HREER
HEREAEBN 10.47% ~25.66% , ¥ 16. 13% ;1
RPEEATHF AR N 16.42% ~32.53%, ¥ 1
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LAV H BN RARARNTR RE N 35.72% ~
72.45% , 35 49. 23%.
HRZTUHMARRRERMELAFEH0.3155
~0.377 5 g/em®, ¥ 0.350 7 g/em® ; BHRKE N
2 533.0~2973.0 pm, 1y 2 826.7 pm; FHEE
3% 37.1~44.4 pm, E3 40.7 pm; BREFIL R
65.1~79. 6pm, ¥ 71. 8um., KM EFBEFRERE
HEEREBRN3.29%~19.69%,F1 9.92%: %
MEEXRFRABRREZHNN 4.84%~16.54%,F
9.6670:; EMREEXANTHF ZAH A 5.63% ~

17.05%, ¥ 10. 15% : BEM KR LHWERZAAE R
EWHNT.25%~17.52%,¥112.99%.
MFEL23TUEL I MEE., —BE=14E
KERF MRV EREERKTREABEEKXH
KEWZ - HENERREBE/N. —REFEE.H
MEE EHREEMERRKELRERZRBNT
Wa MEMHBRNERAK. SBRAMERER
MERERERRAANEFRBHY K TRAANESR
AR LEH ERERMAMSRERBFER
FRENTR AAAABRENYRE N HAEKHE

K2 AHRRAURTEYEARREZATREY

Table 2 Average of wood properties and coefficients of variability within family

s5ne  megx ERAN  WEKE ERAN GERE ERAN  BEKRR ERAN
No. of Basic density Coeff.lcu.er}t of  Trechaid Coeff_ncxgr.n Tre.chald Coefflcm_:r?t of The ratio _of Coeff.m?r_n of
family (g/cm®) variability length of variability width variability length to \‘V.ld‘lh variability
(%) (pm) % (pm) ¢ of trechaid %)
5 0,364 1 16, 16 2 934.6 10.91 41.0 8. 06 73.3 10.71
10 0.3571 19. 69 2720.5 5.66 40.0 10. 00 70.2 9.48
11 0.35114 7.17 2 966.6 8.70 41.9 10. 30 72.4 11,37
15 0.354 2 9.60 2780.2 5.40 44.4 12,76 65.1 13.86
19 0.328 4 6.45 2911.0 11. 70 37.6 7.52 79.6 16.03
28 0.366 8 6.21 2 847.7 12,91 38.9 5.63 74.3 13,46
32 0,342 6 7.66 2 953.2 16. 54 40.2 6.97 74.9 15.76
33 0,377 5 10, 05 2 697,2 7.02 40.3 9, 64 69. 3 14, 56
41 0.345 9 8.25 2 656.5 13.81 40.1 12.88 67.8 7.25
49 0.369 2 13,33 2723.5 11,62 40.1 6.11 70,9 15.06
50 0.3155 3.29 2 940.6 6.97 43.4 17.05 70. 6 17.52
54 0.324 8 13.14 2772.8 9.74 41.0 8. 45 69.6 10.93
75 0.3519 7.32 2 949.3 12,57 39.8 14, 51 76.9 14,11
82 0.3292 1. 96 2 973.0 8.17 42. 4 11.83 72.9 16. 48
85 0.368 1 18.21 2718.0 7.21 37.1 9, 36 76. 1 10,42
91 0.352 3 10.00 2 878.2 9, 57 39.3 8. 35 75.0 9,52
5 0.369 1 11,24 2 533.0 9.51 40.0 8. 82 64. 6 12. 38
96 0.330 2 13,51 2 885.3 10. 65 44,0 11, 69 67.6 14,01
101(CK) 0.364 3 5.31 2 866. 6 4.84 40.9 12. 86 72.7 13.86
-1 Average 0,3507 9,92 2 826.7 9. 66 40,7 lo.15 71.8 12,99
REOBERREHERFAMSSREROBERR  0.716.0.249.,0. 437.0. 145.0. 181(F 4). AR

Wh. REAANERRZABKTRRBNERRZL,
WX ANEREFERANER, RARKKNE
EUREN . RAXZABENRXENEERLEE,
R R RN R KR P BB RAEK R
BEREBILH .
TEIFMBENFEHERERN, WR WE
M BRERREAFEREEER SREEMER
REEXREHFEREER BAMBELEEME
MERURZAEMERARE. WE . WE . HHLE
FEE ERKE ERREMETRKTE LK R’
&5 431K 0. 697,0.841,0. 836, 0.317, 0. 462,
0.471.0.249, BB & 14 5| K 0.425,0.671,

Bo i R [R5 55 2 08 B A e
2.2 R IERIAB K ST

MF S AT, R R MR ERAREES
EME. ME BEMMRSERIE EREER
BUIEM, RAME S E 1R 58 R E
M EMREHEZKRE,HE JBEMFRS5ERK
RUETEFNAARX. AHBFFESWE. W
£ M RVERKE B A BT a3
AR, HA 5 B R A % BB K.
AHARRAMERFE RO ETESHEME.
EMMENERE, FRETESBENERIE.E
R 98 B2 MK 58 LU A S e
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Table 3 Coefficients of variability between families
THREKE SHRXK FREKEH

,%}H.tt Hm'ﬁt In)ﬁJB%I Vﬁl.ﬁ BE.ZFd’EE_t Length of  Width of the ratio of length

rat cIg otume asic 4ensity  trechaid trechaid to width of trechaid
17 M £ Standard deviation 0.59 1.3 0.01456 0.017 89 125.3 1,9 4,0
P ¥ {H Average 9.72 11.9 0. 060 80 0. 350 66 2 826.8 40,7 71.8
75 B R Coefficient of variability (%) 6.06 10, 64 23,94 5.10 4,43 4,75 5.52

x4 HRFESWANBAEHAEES

Table 4 Analysis of variance and Estimation of heritability

HRETE REBESD  RB1ED
'?‘:‘rfitt Egi,ﬁ Variance - Fiﬁiue Heritabi!ity Individ.u-al
between families of families heritability
# B Height 18 123 291.1 7.486*" 0,697 0.425
K1z DBH 18 55.538 7 9,172** 0. 841 0.671
# B Volume 18 0.007 3 9,716*" 0. 836 0,716
A B Basic density 18 0,002 2 1. 463 0.317 0.249
F 1 E Length of trechaid 18 125 630.4 1.858* 0. 462 0. 437
B Bt 35 BE Width of trechaid 18 29.648 6 1.890° 0.471 0.145
I B H, The ratio of length to width of trechaid 18 109. 442 9 1.332 0. 249 0,181
B:* " HHNBRSU.IUBEKFE, Significant at 5% and 1% level, respectively.
x5 HREMNBEXRY
Table 5 Coefficients of correlation between traits
EAFE STHREKE BFHRER FERKER
%rzi ijiit IB;]B%I V*jl-f/:;\e Baslic Length‘of Width .of The.ratio of lengt_h
density trechaid trechaid to width of trechaid
# & Height 1
B4 DBH 0.883 7** 1
B Volume 0.919 8** 0,988 1** 1
KA ® I Basic density -0.297 4 -0.3805 -0.3723 1
B 1< BE Length of trechaid 0.2831 0.2942 0.3005 -0,4938" 1
B B 5 JE Width of trechaid 0.3453 0,536 1* 0.473 8" -0,3942 0,252 7 1
HHRKRE -0,0931 -0,2459 -0,1875 -0,0885 0.5920°* 0,614 2** 1

The ratio of length to width of trechaid

W " BRERSK.I%EEKF. Significant at 5% and 1%

2.3 SHREFERR HBEGHE

AR WEANBRREEAMBNEEER
FoAMRENBERR R ERFERBRAOERME
HITABER L, R EARFER B WA RS &
FERFZ—, BRE SR EER A+ %
i EE. RESEROENEEE, REHHN
e RATE BHRKE . EREENETRKRE
HERESFIHN 4.2.2.2.1.1.1, HEHEFER
TRWMT:

1==229, 670 3X, +2. 362 7X;+1. 293 8X;+35. 438 8X;
+0.003 7X54-0. 247 9Xs +0. 062 3X7

RF X X X X X  Xs Xy A AMB HE.
e EATE ERKE FREEMERKRLT.

HERBETEHES N R ANEEER. R
FRBEIREL K 200 M AEREN 5 5.33 5,49

level, respectively.

BS54 MBER, S BHE. /S L.
M BEAEE EREE FREFMERKRE L
B8l 3.96%.4.31%.12.69%.,
0.12%.-0.65% .-0. 69 % F1-0. 03 % (F 6) ., TEH
518 12. 69 B A NIFR T 4 ARM B R
R, AMEAFERS LA, BRESERBERE
AR TR, RELSREH EEAZHERNEGS
EER L EREFAY BEERESASTENEMST,
e AEAE KBRS R R34,

b
AP, AMEXAEESHE WL MEE

RKEERERENERKRELZERADMERX,
MRERSHBFRE(1987) .0t 5 % (1999) Fi#d

3
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AR F(19DHPFH—B., EEKERSKH
FHEREAEEHHFRT A E K EREFTIRE
BREITRELSIFH AN B EN T . Barnes %

HRBMEESBROAHMEFEE. Hylen(1997)
H.BE N REMEARBEREKERE
¥ (rg=-0. 51 ~-0. 68), {L X ¥ | 17 1%k T ¥ B K

ANV RRGRH R EFARRANELTES  SWEKN 3. 7060, T AM T # T EFHRER
FRREEAMAX, AR -—REFEDTREY REKH 1.

]6 NERRBEME

Table 6 Genetic gain of selected families

ABFE W& mE MR sAmg  CARE EEEE THKEL

Selected family Height DBH Volume  Basic density I.ength.of Width o f The.rano of lengt‘h
trechaid trechaid  to width of trechaid

5 10. 04 12.7 0. 069 37 0.364 1 2 934.6 41 73.3

75 9.84 12.1 0.062 52 0.3519 2949.3 39.8 76.9

49 9.98 12.1 0.063 77 0.369 2 2723.5 " 40,1 70.9

33 10. 29 12. 4 0.068 11 0.3775 2 697,2 40, 3 69.3

- H¥1{ Average 10,04 12.3 0. 065 94 0. 3657 2 826,15 40.3 72.6

101(CK) 9. 50 11.7 0.057 25 0. 3643 2 866.6 40,9 72.7

B 1& 35 Genetic gains( %) 3.96 4,31 12. 69 0.12 -0. 65 -0.69 -0. 03
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BN EHRNEYE FREBEANERRT. X
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