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Abstract: To aid in wood processing with superior Schima superba stock, provenance differences, geo-
graphic variation patterns, and genetic correlation of growth and form traits in provenance trails of five-year-
old trees located at Jian’ou, Fujian Province and Chun’an, Zhejiang Province were determined using the
variance, simple correlation and genetic correlation analysis. A random block design with five replications
was applied in the trials, and the traits survey was conducted in December of 2007. Provenance broad-sense
heritability and selection index were estimated with the quantitative genetics methods. Results showed signi-
ficant differences between provenances for height(P<<0.05), DBH(P<<0.05), stem straightness(P<<0.05),

total number of primary branches (P<<0.01) and length (P<<0.05), and diameter of primary branches (P<<
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0.05). These traits were under moderate or even strong provenance genetic control with a provenance broad-
sense heritability that varied from 0.34 to 0.61. No significant differences for stem bifurcation or maximum
branch angle were found. The correlation analysis at Jian’ou (the central distribution area) showed a classic
latitudinal clinal variation pattern with main growth and form traits negatively (r = — 0.313 to — 0.534) and
significantly (P<<0.05) related to seed source latitudes. At the more northern Chun’an the total number of
primary branches was negatively (r = — 0.380) and significantly (P<<0.05) related to seed source latitude.
A significant (P<<0.05), positive (r = 0.320 to 1.164) relationship was found for the main growth and form
traits in both locations, whereas stem straightness was not correlated to primary branch length. Based on the
two selection indexes of: 1) equal and 2) growth-emphasized economic weighting, 10 superior
provenances were selected with most superior provenances for Jian ou in southern areas and for Chun’an in
central areas. [Ch, 6 tab. 16 ref.]

Key words: forest tree breeding; Schima superba; provenance; growth; form traits; geographic genetic

variation; selection index; wooden processed materials
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Ak, A RAIL R, & REEAR R, RIIZWFRSS, R, OGS R L # 2
WA AR KRR ICE R AR, R REDTERAE 248 N TP TR A 9 JEml -, 06k —it
T AR A L b AR A B2 B R R T A [ R O A AN AR MR E AL IE 10 a ok
ALV R HE Betula alnoides'™, 2147, &M Cinnamomum camphora™55—Y624 & + a0 A4 B Fi 1)
RFEE TAE, HARkIE, HEZIS 2w AR R A8 F T 70 ab T2 BB, —H %
BB FPR AP S, AAf Schima superba J5 1125 L Theaceae % & KITA, by Hp [ SE B0 S ] i AR ) 22
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Table 1 ~ Variance analysis for main traits of Schima superba provenances in two locations

SRR R X
Hh a5, PR A A5 -
Gl IR HLIR iR P
B /m 4.36 3.40 ~ 5.04 9.857 9 0.784 9 0.307 2 0.61
Jg 4% /em 4.54 342 ~5.28 2,674 5" 0.993 3 0.540 3 0.46
(R INERES 3.96 3.37 ~ 4.41 0.445 8~ 0.019 3* 0.011 7 0.39
. I XA E 1.38 1.09 ~ 1.60 0.079 0™ 0.019 0* 0.013 6 0.28
i R ‘
— AN R EL 31.26 21.99 ~ 41.04 19.334 6~ 0.642 8~ 0.353 1 0.45
e KA /m 1.60 122 ~ 1.85 1.989 5~ 0.125 5 0.068 3 0.46
S KA HH /em 1.90 1.48 ~2.17 0.538 2~ 0.019 0% 0.010 6 0.44
S KA 1/ 45.81 38.93 ~ 58.17 711.167 8™ 75.078 1 60.694 4 0.19
B /m 3.96 3.39 ~ 4.78 2.819 0° 0.601 4° 0.342 9 043
4% /em 3.07 2.53 ~3.73 5.944 0 0.510 3° 0.336 4 0.34
(R RTNEN S 3.66 291 ~ 421 0.081 6™ 0.037 8~ 0.018 5 0.51
. 2 XA ¥ 1.09 1.00 ~ 1.22 0.007 9 0.003 0 0.003 4 —
WLV %
— AR R 34.11 26.14 ~ 41.88 17.620 5~ 0.7593" 0.371 2 0.51
e KA /m 1.10 0.88 ~ 1.44 0.243 8* 0.174 1* 0.109 5 0.37
Fe KA L/ em 1.22 0.93 ~ 1.70 1.193 2™ 0.070 5* 0.045 4 0.36
e KAWL F /B2 53.23 46.34 ~ 66.16 1013.833 17 99.850 7 93.744 5 0.06

GO T RO . R URATBLER L EE AR BN 4, 36 AN 144, RELHERUS 0TS | B, RS ABLEE F ol 2 b
4, 33 #1132, +, * A== 43502 0.10, 0.05 F10.01 & #EKF,
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MR IR s A TR T, B oy ST BOM S KM A T st A% TN, 4% BB A KR MR B A2
R AT DL 5 R A e A 4

Eb A AN [ el 5 Do) o P R I R 30 (3 1), s XL A YA v 0 e 428 2 A o B 3 L
AH I M = VLV a5 AN R S 5 AT AR AR v A AR R R A 5 R 4.36 m AT 4.54 em, 4R
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B 0.4, XU B R A (1) 3 28 AR K FNE B RN (U7 A S 3 0 B RSO, T L RO R
BZF AN AR XIS WIS 05, A ot 43 A DX A A g R A K AR9E VR 3 & L ST b 2% 1
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KRN, BRI L AR AR, SR IR 3 AR AR I s 4 R N0 IOk [ A3 A X R Y R
m L RAERKR, W E, HaXEZ, SRR, ARSI XL A, AR R
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Table 2 Correlation coefficients between main growth and form traits and the latitude and longitude of Schima superba provenances

Mo, RS i Mote  WTEEE X TR —SBLEE RORMBK BORMECHL RO

45 - 04817 -0.534" -0.319" - 0412 - 04677 -0.233 -0.313* 0.206
Fingcc N

£295:3 0.154 0.185 0.121 0.160 0.202 - 0.031 0.102 0.043

4 -0201 -0.192 -0.110 - 0.149 - 0.380" 0.015 - 0.064 -0.141
I RIRL RS

ZE -0069 0212 0.065 0.156 - 0.141 -0.210 - 0.362° 0.184
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TR AN ASEAH A5 % I3 R 389 5 R e R B AR I R S 3 OE A R O, 8% A OC R Fiik # 0.320 ~
1,164, FURFE R & R AR A Bk R AR, BT BRGE L, R R s, WOE S KW, AT AR DB
FrERS . AR AT R R RS T E LR SR R K 2 A 1Y IE 35 A% AH G (0.239) Fl R
WAL A O (= 0.100), UaFH W & B o phsr, A DASE SR T 1, 28k AR . AP IR T8 B S ok
WAHEL A 354 AH S P D b SR R I A 22 53 ARV V22 05 2 DB RPN At B 35 A TEAHOG T 4 4 1 B
S B S B IE A SR G R
2.4 MRE£EK, BMRESIERE

PN I P ) SN N S 3 A S 1 = 21 I 1 5 2 TV WA N7 7 1 e S o 7 N 17 N
ML RFEE RS S 2 PRIk, Hak SRR B OC R BN S 2%, PRI, 3 HEL g T 2 ORI 2 R B
F& BT XA R A FOE TR G He 48 . WV V2 P g e 2 S DO i W iy L B . RT3
F i RABCHLAE 4 A F 24 KAVE B R 09 2 BF AR 1n) & 53000 . W, = (2.88, 3.13, 11.5, 8.42)FW,
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Table 3 Phenotypic(P) and genetic(G) correlation coefficients of main growth and form traits of Schima superba provenances

BinYe s WL
(EN - Wi ﬁ T —%m WK S Wi ﬁ T —%@& Bk
i B A K IINERES Bk [ESEN
0.882" 0.907"
Jg 4%
o 0.929" 1.039"
W o P 0433°  0.381° 0321 0269
wHE G 0671 0.591" 0434" 0355
g P 0.768"  0.677°  0470" 0.872" 0817 0318
GIEN | 0.971%  0811"  0.647" L164"  0976"  0479"
B K P 0.267 0.392° - 0.051 0.053 0.707"  0.678"  0.106 0.713"
mER ¢ 0.320° 0778  -0.100  -0325 0762 0648  0.239 1.042°
B 4 P —0448" -0728" -0098 -0305 -0319° | -0593° -0641" 0064 -0.600" - 0.809"
WEM ¢ -0803" -0758" -0397 -0654" -1563"| -0765" -0849" -0.168 -1253" - 1.075"

VL. B RMIEHLZ /X Bl e, +, o+ F1= 23500 0.10, 0.05 F10.01 &3 KF,

= (252, 224, 16.1, 16.22), 4 F15E 5 70 HFH T 2 A X3 5 H Z8 A R M i A= Kk o8 & F B bR
H 2 SRR TC L AT R | 3 45 48 B0 1ot A% 0 e st A% ) DL R 25 PR i O SR s AR 0E 8, 8 0o A B DL Sk
RE B LS R S R,

R4 TRAMREAHEFHARMIEAREFEHTE

Table 4 Restricted and unrestricted selection indices with growth and form traits
Mo % PEBRTC 15 B e 46 BT 72 Al e8GR 1E

GALEE (2,524, 2244, 16.096, 16.222)

I, T =3.499 6x,— 0.977 4x, + 0.465 Tx; + 2.484 lx, 0.945 5 0.560 7
L 1=2.576 4x, — 0.764 6x, + 0.418 8x; + 10.088 2x, 0.669 1 0314 5
Wi 2
KON F(252.4, 224.4, 16.096, 16.222)
L 1 = 360.880 7x, — 78.763 8x, — 179.589 4x; — 256.617 9x, 118.840 4 0.618 1
L I =215.802 6x, — 45.332 Ox, — 186.969 7x; + 938.346 Tx, 55.700 5 0.340 0
AT (2.883, 3.130, 11.501, 8.422)
I, I=1.633 3x, + 0.971 Ox, + 7.790 5x; + 2.336 8x, 1.205 4 0.559 7
L 1= -2.493 5x, + 3.436 8x, + 5.988 4x; + 5.675 9x, 0.652 3 0.387 6
s
A Kol F(288.3, 313, 11.501, 8.422)
I I=132.491 lx, + 142.241 3x, + 273.506 7x; + 249.800 2x, 88.071 1 0.5222
L 1=-191.037 1x; + 335.551 Ox, + 132.227 3x; + 511.576 5x, 37.970 2 0.505 5

BEOT: LML AR, 1 A L, b MR BRI A 0 W 2SR HE s 1, ;o o, e PVRORIRS | BORR T T
FERUBACIUBOL s AT R 8000 W ML A 308

PEL 2 ANl m S A 1 & SR BT R B, AR B RO TR 1 2 A0 3t 14 1 B 098 Rt 15 ) L

LA e . M A RV 3 L FRAT 94 188 A T JR 24 T A ey {6 e R MRS 18 A2 1k e DAy O 18y 2 R 95 7

2 B ﬁLﬁ¢%ﬁWﬁﬁﬁiTﬁmﬁ%-wﬁzﬁﬁMENUEKﬂEﬁEM%%ﬁﬁ&

CERPEIREFAEY K 100 45), FMUTEREEHOTRE, bR T R R ML A AR e 4k, e
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Table 5 Expected genetic progress on the traits of all the selection indices

Hb a5 IR N W42 T3 R I A A AR

WL I 0.232 4 0.241 1 0.009 9 -0.021 0
I 0.114 0 0.113 1 0.007 9 0

I 0.244 7 0.255 7 0.008 1 -0.0263
I, 0.117 3 0.1159 0.006 0 0

MR T e 0.188 1 0.137 3 0.015 4 0.018 2

il A RR I 0.159 1 0.122 4 0.042 4 - 00148
I 0.048 4 0.059 0 0.028 5 0

I 0.162 8 0.130 5 0.0359 - 00158
L 0.046 9 0.077 6 0.016 1 0

MR O e 0.097 7 0.063 5 0.031 7 0.025 2

TRBOT TR T, 3 e A% 2 J58 R BOs 1% Ty LA R g | A FRS 38 R A 19 388 A 1 i o 289 o T fi B
RAAS AL 388 1 BEJE Ry O 1) 29 SROBEFR 45 B0 8 1, X0 5 LA 10 2% B R 4 BOE AT B 9%, WV 22 00
SERCHE AN A AR KO B TCA R SRR B0 2 1 AU I U o | A AR T R A 28 A O 4 4
TR T VRN £ A R S R DA Ky i e 2 R R R AR B B 1 ORI A R
vy A A% 4 3 6 it v T B RR R R, (EUR O R 3 A AR T MR B R e R L 2 R
LY PR BT AR 1 2NN 1, s MR B AR A5 10 38 A4 38 23 B9 T bkt % . 28 BT ik, A ) 1, X
FIRLA AR 0 T 30U 2 A PO AR B0 22 PRBR BE FE 98 40, 40 0 T 2 ) S ek A S AT 01347 V1952 22 i 0
10 AR AL B A T2 A U8 AR (3 6) i 2 EE R B9 A B PR 22 B AR R, i V7%
I N TE R IR R D F8 o p AR AR R AL, 22 R AR IR

3 w5tk

AHFFEM T 2 A3 0 BB AR G 7= XM 2 7= XA 5 AR AR A Al R IR MBI TS R, Ay 32 2 A
KA B ARATAE 3 A RP IO, BE— AR S T s A7 75 W 8 1) 3t 58 12 A S R AT M L0 436 1K
P e 5 2R R — R ORGSR AR R TR, R T EOE 1~ 5, Hik
R e BHCAE R IR B 1) S 25 S0, BB (B . B R EZEAIE IR, SRER/NEDT, [
I RZ M AR AR BT A, e R e BHC I S A e PO A A 2 KR T R ) i A S A6
A DK A A 2257 o FEAS G 7™ XA AR A R, AR Y 2 2R ORI B Mtk 2 A ) 26
) A2 A s, 5 M2 E R OGRS, R g R LAY R e Rl AR A bR, BTl L, B
MLy FEACS XU VLT 2 o, BAR A BUR Ay AR ORE B PR 5 7 2 8 S AN R AR R A AR 56, (H
AR P8 — SR A S5 7 b 2 B R 3 R SRR G IO B R L G IX RO MR TV 2 0, BR—2ek A
GHTORL RV P S E N (T R D R R B e SN i RS M E R N S S VP o €0 A L/
AT 32 B AR AR Jo P DR AR S 3 780 4 i g P S ) 2 B DA

BRI UL, BEPERS T B A ) PR B AR A R LA P B R EREA SR m A T, TR
WE R, AOCR A ARG, T EARM R BR dN  rBS /N T R 9N
BIRNIEA R T BARBERSES L, AR A T2 B AR 0 DUAE RAE R R oy 32, M2 Ak
PR BOWRAE K | RS B PR BEAR DT 0L, AT S AR AR (B] A A B AH S o AR ST B4 5 |
oL BT R A R R AOR 4 A J2 AR AR SR, 44 T 249 SRR 249 3R B9 e #6980 T AR K
AR BB 5 Ve . A LU 6 W], SR A AN AR A AR A Oy 2 ke R (OB e A B AR A B 7 100 4%) B9
TAREFEAGHOTRE 1 0 T 20 2 DB SRR BO R, BB L R | 8808
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Table 6 Selection index values and means of superior provenances at Jian’ou of Fujian and Chun’an of Zhejiang

PRI E PRI AL
. ;
T s e e PUPE ul ek wem o mae b
PR AW B 4.98 4.75 3.80 1.44 37.14 1.69 1.94 48.14 14.97 940.07
Pinyeyaiin 5.04 5.08 3.70 1.60 41.04 1.85 2.08 42.50 14.77 950.03
ST AR B 4.87 4.66 4.20 1.60 35.14 1.72 1.91 47.64 14.75 888.59
JARE IR 4.98 5.06 4.01 1.38 34.40 1.83 2.01 38.93 14.66 912.69
TV % 4 4.82 5.28 432 1.30 35.05 1.56 1.79 45.98 14.05 804.82
I Al 4.62 4.61 4.13 1.53 33.30 1.68 1.99 42.88 13.85 809.51
tRH IR 4.65 492 441 1.40 35.55 1.67 1.87 45.15 13.75 773.74
WaREL 457 4.59 4.17 1.52 32.86 1.68 1.92 47.47 13.75 787.55
finpeRIcE e 4.73 5.11 3.98 1.54 35.65 1.56 2.02 46.16 13.74 820.56
JUARR G 4.63 4.64 3.42 1.55 32.23 1.76 2.12 47.58 13.71 852.65
WTIEE fi g 478 3.73 4.18 1.05 41.78 1.19 1.27 51.89 29.18  1918.10
i 3 4 4.59 3.54 4.03 1.05 38.85 1.10 1.28 53.89 2840 185653
VLG %A 4.26 3.35 4.07 1.04 35.75 1.09 1.22 55.64 2785  1797.60
TG 5% 4.53 3.71 3.73 1.11 41.35 1.15 1.31 50.54 27.83 184644
FANLIY) 4] 4.53 3.37 3.69 1.06 41.06 1.17 1.25 50.83 27.51 1 805.33
TLHE K E 423 3.12 3.89 1.06 41.88 1.12 1.17 63.33 2730 175787
JUIRIR 438 3.39 3.71 1.15 39.83 123 1.34 46.94 27.19 177539
e 4.08 3.26 3.97 1.02 40.04 1.19 1.28 46.34 27.17 174382
WL v 4.14 3.24 3.89 1.08 32.17 1.15 1.26 49.89 27.14 174805
LG 2R 4.37 3.44 3.56 1.13 34.69 125 1.35 51.67 26.91 1 770.00
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