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(1 R B =TI, 774 M 5105205 2. RSP B A KEUILMY, 774 45K 526400,
3. ARAFKCTH A UM KA, )R BB OC 5126005 4. AR ER O R fVEARYS, )R B O
512100; 5. J"ARA KA T EE /N, J7R K4 515338 6. AR BE IDXOMROll A AORL 2 IS T,
IoZR R 511300)

WE. A TREF RS 4AEZ Michelia chapensis £ B R %, 32 KK A ERK TR S 502X e) 6~7 F £ ko0
EHBAFERG T oM EREW: AKRKBR, BRARKGRZAFEREZF Z27F(P<001), AMH A EHRELER
R FERAAATITG, MASHAR: ARBEREA. REXABRABKRE ., ARMBRKRE XS HHREKRE G EA
ME A RAEA R R E(P<0.05) AMEF EAMAP<001); A KABREKRZARENETPFRTF M EKR
F, AP HABRKRGREAZRANERRREIRANEDEKR, ERERGAEFARERANLRELTRAY S
1M EZARK, HREE R K; KA LR 2 H % & Francis-Kannanbery 88 A7 ik F AM A | BARGALE KRR
Ak, AR BEAMARRRALIAN, HREEA 11.73%~29.84%, AHEFLRKRE LR IA, EHFEALE
B, AR, BHRELART, B2£7 415

KEW: MAFHF; REEE; ki FTRMNE;, REdHF

FESHES: S7223 XHEFRERE: A XEHS: 2095-0756(2015)05-0763-07

Multi-site family trials and selection of superior families for

Michelia chapensis

ZHANG Weihong', WANG Runhui', ZHENG Huiquan', YAN Shu', WEI Ruping', HU Dehuo', ZHI Yuyong?,
LUO Pingfeng’, HUANG Xiaoping®, WU Xiongguang’, HE Hanbo®

(1. Guangdong Academy of Forestry, Guangzhou 510520, Guangdong, China; 2. Dakengshan State-Owned Forest Farm,
Zhaoqing 526400, Guangdong, China; 3. Jiuqushui State-Owned Forest Farm, Shaoguan 512600, Guangdong, China; 4.
Qujiang State-Owned Forest Farm, Shaoguan 512100, Guangdong, China; 5. Bayi State-Owned Forest Farm, Maoming
515338, Guangdong, China; 6. Zengcheng Forestry and Garden Institute, Zhengcheng 511300, Guangdong, China)

Abstract: To select superior families of Michelia chapensis, trials on two families were carried out. Random
complete block (RBC) design was used with 17 treatments in 2005 and 21 in 2006 and 10 replications. Anal-
yses included an ANOVA, a correlation analysis, and a principal component analysis. Results from the ANOVA
indicated that for the two families growth traits and quality traits were highly significant (P = 0.01). The corre-
lation analysis revealed a significant positive correlation (P = 0.05) among growth traits (r = 0.40-1.00), a-
mong most quality traits (r = 0.29-0.73), and between growth and quality traits (r = 0.27-0.84). For the two
trials family heritability reached the medium level (h’=0.09-0.64 and 0.41-0.81). Also, differences in genetic
gain were large with volume having the greatest genetic gain, (as high as 11.35% and 34.91% when selective
YR F T 2014-11-25;5 &[5 H 8. 2015-03-09
FEAIH - TR MO B A i 4 e BT H (2013KJCX001-07) 5 [ GMll R 2 A4 % B 331 H (2003-009-03-
1.09)
EHE RIS SRABRLL, WFEBRMIEF I, E-mail: 497213057@qq.com. JEEMEH . WITEM, AF5001, MAEARAR
WAL H RS . E-mail: hudehuo@163.com
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ratio is 10%). The realized volume gains between 11.73% and 29.24%. Four superior families suitable for tim-
ber and three superior families suitable as ornamentals were selected. [Ch, 2 fig. 7 tab. 15 ref. ]

Key words: forest tree breeding; Michelia chapensis; superior tree; progeny test; family selection

IR B &% Michelia chapensis i K 22 Fl Magnoliaceae & % J§ Michelia % Sk RN T AR, A KA, &N
e, TIEME, MBS, & RO H A= PR PR R, [l i) HR T A0 56 5 A 45 e i WL B A 2
T B . @ZEARWEIFIIE, k& S A MRS AL ISR Fr 2 20 AT, IR TR
X AFEN) Tz R . BT, AR B EEMR B L PAEIEARE . W AR AR
FRrED BEH RIS TR Z R T E DT . BT RIILOR ANTX AR B & SRR AR 35 3 PE R T,
SEURB SEREZ A EMBIRY . FE XK B 2 A B K AW, A TR E AW A
FIsEm, R TaEEHACFIRA E, SR, SEOUME P IR o A RS BT &R AR
B SRR B, B2 N DA AR 7= 00, )T AR MO B A 5 B A8 I 2 R IR Y el B
2005-2006 £E7E) AR E W25 s 8 I FAOIEM, xR B ERZXRITRAGE M EAEIE, LI
EHEE T ARSI RE SRR KR

R I/

1.1 #RRIR
TE 2R A TR STV 48 B AR B 5K AR 0 A IXHEA TR B & SR A %, 23 531 T 2003 41 2004 4
SRELR (KR ) RFN, 2004 4EF1 2005 EALR B, TASKERMEILE 1,

F1 RESXRARESKHH
Table 1 ~ Material of tested families of Michelia chapensis
RALAEAR RILFKFR (HF)
SRR L(LDY), 4RK 6(LD6), SR 2(LL2), 4Kk 7(LD7), JRJUL4(LI4)*, JRILS(LQS)*, ARILT(LQT)*, ‘KM 12
2003 (LL12), ‘R 14(LL14), M 15(LL15), &M 16(LL16), ‘R 3A(LL3A), SRW¥ 4(LL4), KM 6(LL6), IHFuf
(MZF)*, SRJL3(LI3)*, SRIJL8(LI8)
Jers L(LND), Jirg 2(LN2), Jewd 3(LN3), Jirg 4(LN4), Jemg S(LNS), Jerd 6(LN6), ‘RJu 1(LJ1), ‘RIL4(LJ4)*,
2004 SRIJULS(LQS)*, SHKILTAQD*, KL 6(LI6), Wi L(NMI), ®ifd 2(NM2), Hifd 3(NM3), #iL 1(NJ1), H§iL 2
(NJ2), A 1(HK1), @ H 2(HK2), 4RJU2(LJ2), WH7 i (MZF)*, 4kJu3(LJ3)*
LT : 2004 4EREFR AR 1T A, 2005 4FRER R 214, 2MFEER SARRELRELCE * EFR); MZF G 1 R A Fh o

1.2 REMBEARFRAUEKRERE

KA Z SR, &R AR HE O LS Sk (3] 45T 2005 4 (55 1 ¥K) Al 2006 4F (5
2 POMBEZIET KA LMK, 1M TR, SR KRBT ILMY, . VA fE 4 T
— PRI 5 U AR B S R AR I AR LR JU K MRS 2 AN 0 AR o AR B0 MRS SR 8 4
BEALIX 413, 4 #k-/NXT, 8 IRERY; [ — IR AR50 2 S R A IR o 356 XU J& b 2 47 K fof
Schima superba VE W E S R4, WMUG M4 24, F 2K-a™', B3 E LIk, WHBE,

1.3 REHBEWERSRITHSWAE

2011 4FJR & 2012 4640, XSTITAE R A RBMEAW & MR T EE . #Walk®E R, Ak
ANFITE B S5 TE AR AR AT A o MRS O Ik WS Sk (9], DU {EFE SAS 9.1 k74t
T, ARG R S 2% Sk [10-13 ],

GEATRERL: Y =utN, + S+ F+ B(S)+ ES+ FENA Eg'™s Horb, Yo o8 a 07 i Wil j KR bk X4/
DKOEIME, w MEEARIE, N,R a AR5 Sk i WS 80, F o8 RABUN, Bu(S) R i M) k X4
WL, ES: R j RERM S0 EAERY, ENAHR R A a 00 EAERN , Eg N a 540 i 05 ] K&
kIX4/NX IR 2,
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2 HERG M

RRERELR
IR B SRR L Bte . MR WTEE R MR R B AU IR AF T A A R AR
AE 2 WK RN I A2 B RS 5 R AR 3% 2 o
W MR R , X LeER S SR 14 TR A R — 2, T EEE . MR R/ NRIR S e T 3 A JE B AR
A MR AR X /N, R S PARA X B — 3, R R RV, AR R R U XE RIEIREN

®2 HRREKMERERE

Table 2 Values of the growth and quality traits

2.1

AR S ZR U A R 2 MR e R

HE

s N

I T i H H i /m Mgte/em — HBUdm®  WTEEE WA NIRE MEREE /M EfE/m
FHME 3.35 5.00 522 1.76 1.94 1.78 2.28
81 s ARiE 2.85~4.42  3.79~594  3.12~7.99 1.66~1.90 1.61~2.19 1.41~1.98 1.56~2.67
AR 5 R Y% 11.05 10.66 26.00 3.60 791 7.31 10.82
SIS} 4.03 4.93 5.71 1.72 1.98 1.87 2.19
52 Wil A iE 3.08~4.66  3.37~6.79 2.85~10.18  1.52~1.91 1.80~2.24 1.38~2.15 1.56~2.66
AR 5 R % 10.75 16.19 33.11 6.23 6.93 9.74 12.74

22 FESH
FAEARITT 220 BT A RN 3 R o HURL . 8 AR BONAE T A I E PR 10 22 S 7K 35 38 IR dk 25K
Vo, B ERIIARE, KRSGHA . KR TGEOE LR A 22 560 PEIR E R AES 2 i
FACE (RAEM W E Rk B K)o X LEZE RN . KA W) AR K51 MR IR R 2 JO77 e it 14 22

S, BEAT S TR GE MR 2R AL Y 5K 2R 1k R A RO AT 1Y 5

®3 REARBAESN

Table 3 Analysis of variation of family trials

AN TR A A A B0 25 S R T AN TR

Mk BRORE AdE ¥y FA{H Py AR SRR AHE By F A PE
b5 5 3850  46.53%  <0.01 b5 4 025 396 <001
A 1 153 1.85 0.17 A 1 0.05 082 0.36
WE RE 32 264 3.19% <001 |(|[WTHEHEE R& 32 0.11 1.78*%*  <0.01
R F 95 0.84  1.02 0.44 KFExHE 79 0.09 136 0.06
PESRN 4 031 038 0.77 R EAXEN 4 0.68 026 0.85
A% 5 1240 477  <0.01 b A 4 147 11.69%% <001
Ay 1 123 047 0.49 A 1 0.74  5.86% 0.02

Mte  KFR 32 8.58 3.30%%  <0.01 HERAN KR 32 0.38 3.04%  <0.01
R F 95 272 1.04 0.39 FExHMSE 79 020  1.62%% <001
PEIGRN 4 3.66  0.14 0.94 P 4 0.06 095 0.42

o g5, 5 23276 898  <0.01 b5 4 1.88  12.07#  <0.01
AE A 1 14.35 0.55 0.46 Ay 1 0.79 5.09% 0.02
M RZ& 32 4600  177FF <001 || ROEWKEE KR 32 050  3.20%  <0.01
K ZxH 95 2049  0.79 0.88 FRExMSE 79 022  1.39% 0.05
PEIGRN 4 0.18 142 0.24 P L0 4 007 043 0.73
A 4 11.88  30.21%x  <0.01
G0 1 3.02  7.68% <001
528 Wi P& 32 146 3.71%  <0.01
REXME 79 048 1.2 0.15
R AXFAY 4 021 053 0.66

Yl * RIRFEF IR 5% 2K,

RN 2 IR 191 Ko
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R IARE K 22 SBOD s PRI R R S . R SRR S TR R %, %R E
TR R MR EA s TG TREAR 150 4R 0 TR B 111 7 5 59 A 7
AR LRI, E0EH /b 30 5K (P=0.006 4) , e v 815 13k 5.3 /K F-(P=0.045 9)
T 4 T30 HE 1A A3 % KT (P=0.056 7), FESRENR 1o Ak 4K . BWITE FEPER T2 M0 4
WBK . 53 AM A — A RS A VA PO IR s T o A TR K
ORI, R T SR T 0T A
2.3 LR IEIHHE S BT

2 W F R ER AP BT R I 40 M 4 h T R . AR L 3 A K AR
(R AT RIS £ T S0 3 TG s TR TEARAT G . R 1 U0 B F /b, AR ]
SRR LG 5 0 SR TE G s A AR ST IR PR A . BRS 1 KRBt
5 HA PRI TR X RIS £ X 5 o 3 TE ARG I R B MO5 7 JUE R
HIR BB . kB S 5 R A AT 1.

®4 RREAXBERBEXREY

Table 4  Correlation coefficients of the family tests

KT PEAR e lokE oA WTEEE AR BRI 56 M

W 0.55%% 0.91%x 0.35% 0.33 0.62%% 0.65%%
fg iz 0.65%% 0.66%+* 0.54%% 0.34 0.78%* 0.84%%
R 0.97++ 0.75%+ 0.50%% 0.27 0.46%* 0.42%%

IR WTEEE 0500 0.59% 0.53%x 0.40% 0.48%* 0.26
AN 0.61%% 0.48%+ 0.37+ 0.48%+ 031 0.39%
Tk g e 2% - - - - - 0.75%%
5 i 0.86++ 0.85%+ 0.48%+ 0.29 047+ -
W 0.90% 0.84% 0.40%% 0.28 0.48%* 0.61%%
iz 1.00%* 0.95%% 0.53% 0.35%* 0.68%* 0.83%+
R 0.96* 098+ 0.50%% 0.27% 0.66%* 0.73%%

2R WTEEE 0.6 0.64%% 0.52% 0.43%* 0.52%* 0.46%%
N 0.35%+ 0.35%+ 0.40%+ 0.57++ 0.37++ 0.49%*
REW B 0.51% 0.70%+ 0.67%+ 0.62%% 0.44%+ 0.73%+
E 0.79%+ 0.88%+ 0.90%+ 0.49%+ 0.66+* 0.78%+

YLl BRI RRE, T ANBE KRR * RN RIL SR B E K, *F FIRZE RIS 1% B 5K

24 BERESHREREEMGE
2 iR B A SRR A R ILAEL S, 5 1 s A RIEIRI K R e J1 0 0.37~0.64, J& T 258K
s EEMERAE R L T8 0.09~0.63, 55 2 Y E A KRR K R 14 S0 0.73~0.81, & T 254 L

®5 BESHME

Table 5 Predicted values of genetic parameters

5 UOF g B e TR FEL MR AR RO ek
ES VRN 0.03 0.15 0.58 0.00 0.01 0.00

HARDT 2oy 0.03 0.01 0.54 0.00 0.01 0.00 0.03

Bl wE 0.68 2.00 2227 0.06 0.11 0.13 0.28
KRWAE ] 0.46 0.64 0.37 0.28 0.63 0.09

WL 5 AR 4.09 7.12 11.39 1.80 5.39 0.00 1.64
EEVE-Vin 0.15 0.48 231 0.01 0.00 0.02 0.07

HARDT oy 0.06 0.21 1.36 0.00 0.01 0.01 0.03

B2w iE 0.65 2.13 16.34 0.06 0.13 0.15 0.35
KRBT 0.81 0.81 0.73 0.65 0.41 0.74 0.80

WAL AR S R AL 9.04 13.28 24.89 4.19 3.45 7.70 11.20
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K, FERMRK R 544 J1 09 0.41~0.80. 25 2 Uil B 1 35t 4 48 5 AR BCE LAl 1 Ul i ok, BEWISH 2
SR v SN LTR35S I e S 8 & R NG S 2 AT U B (B s e 6 5/ NI VLS TR o AR R R 05
K, X5 3CHR[ 1424518 — 5.

2 ARG AL AR AN AT RN 6 FoR o A ZERAMFNS, B, MR AR AR 3 A AR R PEARER 2
YR B 38 5 g (EOR T2 1 Ui, WWIAESE 2 YOI h il R R R IR s K. 3 MR R AR 4
BB fa ook, MRz, Wm/he kRN 10%mF, P RUR N 650 11.35%~34.91%,

®6 ARURBEEHEMEE

Table 6 Predicted genetic gains of growth traits

it 1 1 43/ %
KW F 5 Wtz LR
p=0.1 p=0.2 p=0.3 p=0.1 p=0.2 p=0.3 p=0.1 p=0.2 p=0.3
%1k 4.55 3.69 3.08 9.30 7.54 6.30 11.35 9.20 7.68
52| 13.37 10.84 9.05 19.56 15.86 13.24 34.91 28.31 23.63

YLl p AR

25 MMRRREE

251 AMEBRRFZEFE RAIZRSEX 2 KRR MR R A KHRIETT M7 4087, DL Francis-Kan-
nanbery 18 20 Bk i 08 @ 7 B R R (K D) o FERZM BT 5 KT 10%, 25 250N THHEEN
EPEARE . 55 1 YOI h A B R R E R &R, 5 2 IR A 4 DE R AL R, 400
Jy LN3, LN2, LJ4 1 LNLCE 1AM B R 5, MZE BRAN), BEeEilite WM B R AR, Ak
M ANEREA VADRRES VAR HI(E 1 EMEIE R R R, MZF RS, REHERKRERK,
B FARRBRTYME, RS | OB AE . SHERIEE LB, 25 AR R A KHR
MPRSEHE £ (R 7)), HA MBI SIS 254 11.73%~29.84%,

IS RS oLO7 B30 o k%
4.0 (20054 1 ) 4.0 (200641 4K) @
351 oLL2 1 351 LQ5
X » * > X L
3.0 LD6 = 3.0
3 ¢ LJ8 3 * @ .
o5t LI3® * Host ki ®M L1
Y50 L MZF M 5oL LN6 ¢ LN4
m 20 LL16® * ot 29 HK2 o152 * NOM%\IMZ
2 1.5} JL4eLis Ll4 w 1.5 < + 5 %107
1.0 LL12 & @107 o N#2 LQ7 [ LN3, LN1
0.5 o | @LLI5 0.5 eLJ6 [NM1 |eLN3 ¢
0 | | LLT4 oL 1.3A ! | 0 ) N‘”’ ) | |’ IN2 MZ.F
5 6 7 8 9 10 11 12 13 5 6 7 § 9 10 11 12 13
LR KR gatkhE
Al FZAFSHRIMREA
Figure 1 Scatter plots of fertile and stability of families
K7 NEHWAMBERARREELRFR
Table 7 Basics of the selected families for timber
KB AR FR B 5 /m WS 45/ % Jfg 4% /em S %3/ % MR dm? S 73/ %
1 LJ4 4.48 5.84 6.02 8.81 8.07 11.73
LN1 4.63 7.06 5.78 9.02 8.15 29.24
) LN2 4.74 9.79 5.75 8.48 7.41 17.43
%2
LN3 4.64 7.38 5.68 7.20 7.44 17.85
LJ4 4.63 7.20 5.88 10.88 7.11 12.74

252 BEMZMAEFTREE ARSI H RS AR, BB SRS R AR 5 T R AL
Ty, TR R RE R AN E S EESR . I BB 2R A, BB Tl FE . B e o o e i 25 3 4
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REFRR
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Figure 2 Families stability scatter plots of quality traits
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