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Table 1 Statistics and variance analysis of DBH(D), H and AGB for family with stand ages in 3 sites
Tz R A
RIS PEIR P B 25 i o5 Z R Variance component percentage /%
Site Trait Stand age/a Mean Variable rang CV/% RE X 40 X4l x K% ML
Family Block Block x Family Error
1 158  1.33~1.79 6.99 21.48" 2.03” 0.86" 0.74
@ 72 3 409 3.61~4.94 8.93 38.98" 3.95" 0.71" 0.19
fi 7% _ e - e
DBH (D) /om 6 369 2.72~4.97 14.56 2.47" 0.48‘ 0'19" 0.04
8 548  4.10~6.51 10.50 24.82 1.46 1.26 0.33
11 750  6.02~8.71 8.75 8.26 13.65" 5.24" 297"
1 1.16  1.00~1.30 6.07 11.48" 1617 0.28" 0.07
- . 3 252  1.80~2.72 8.50 50.71" 4177 1.27" 0.47
YLt 7K = _ w - .
Yongfeng,Jiangxi H/m 9 GHS SIUEAES 7.39 2'43,, 0'71.. 0'29.. 0.04
8 556  4.73~6.24 7.28 4.68 2.63 0.69 0.19
11 6.86 5.93~7.61 5.97 6.39" 0.98" 0.25" 0.01
1 0.03  0.02~0.04 13.62 0.37" 0.12" 0.08" 0.01
- _ 3 0.35 0.21~0.73 38.14 1.36" 0.96" 0.13" 0.02
imi/@él‘/%%i 6 348  1.91~5.96 29.90 1.36" 0.96" 0.23° 0.12
8 832 4.42~12.02 22.56 3.32" 0.29" 0.127 0.09
11 16.66 10.13~23.03 19.03 6.39" 0.98" 0.25" 0.01
1 1.07 0.83~1.24 7.93 13.257 2.05" 1617 0.03
7 3 268 2.01~3.54 14.25 15.57" 3.72"° 0.47" 0.36
g () 12 N . " .
DBH (D) /om 6 532  4.19~6.56 12.96 35.55“ 2.35" 1.07“ 0.16
8 7.08 5.66~8.24 8.24 14.61 1.87 2.33 0.50
11 896  7.28~11.38 12.07 65.117 4.08" 3.69° 0.43
1 095 0.74~1.14 9.64 26.22" 1.09” 0.317 0.01
T TFAL, 5 3 2.03 1.83~2.35 8.10 30.20” 0.72" 0.33" 0.13
Kaihua, ﬁjﬁ 6 450 4.07~5.21 6.42 12.67" 0.85" 0.92" 0.03
Zhejiang 8 6.51 5.56~7.32 6.93 58.30" 0.89" 1.15" 0.05
11 7.86  6.72~9.37 9.54 47.53" 228" 1.79” 0.25
1 0.01  0.01~0.02 7.55 6.39” 2.56" 1.45" 0.12
3 0.09  0.05~0.19 36.44 1.87" 1.227 0.12” 0.04
Py He -
iﬂii’gé@m% 6 6.66 4.06~10.49 2582 0.63" 0.28" 0.09” 0.04
8 14.47  8.84~20.31 18.43 38.53" 3.98” 0.10" 0.08
11 2531 15.43~4237  27.71 6.22" 2.59” 1.20” 0.63
1 172 1.43~1.72 5.31 46.89" 2.08" 0.76" 0.04
e 3 443  2.47~4.43 12.59 20.337 0.58" 0.53" 0.13
() 12 . - w "
DBH (D) Jom 6 6.45 4.07~6.45 12.07 59.96" 1.83“ 1.69“ 0.19
8 952  6.98~9.52 8.16 30.04 2.46 2.36 0.28
11 12.73  9.32~12.73 9.31 42717 4.99" 3.89" 0.34
1 1.18  1.05~1.29 5.36 30.15" 1.317 0.25" 0.14
W . 3 442  3.72~4.94 6.84 16.96 " 3.13" 0.13" 0.20
RO b} 2 " . . "
Anhui, Chuzhou H/m 6 528  3.73~6.20 14.61 29.93" 0.62" 0.56" 0.25
8 6.81 4.94~7.63 11.94 11.30 1.61 0.93 0.06
11 8.75 7.6~10.13 7.83 21.78" 2.73" 1.65" 0.09
1 0.03  0.02~0.03 7.80 1.87" 0.22" 0117 0.05
L ~ 3 0.24 0.07~0.45 38.90 225" 0.32° 0.11" 0.01
imt/@gk/%g%m ) 6 795 4.36~11.79  27.41 1.68" 0.22" 0.12° 0.06
8 19.14 11.89~25.27 18.99 0.93" 0.39" 0.08" 0.01
11 36.67 26.84~54.95 2210 0.69" 0.15° 0.09" 0.06

H: TRR0.01VK TP ESEE, FR0.05KFEFEE. FH.
Note: “indicates significant difference at P<0.01, ‘indicates significant difference at P<0.05. The same below.
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Fig. 1 Variation characteristics of AGB per plant in 3 sites among different families with the increase of stand age
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Fig. 2 Variation of AGB per plant of typical families in 3 test sites with the increase of stand age
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22 HEKEH HMEMRREHEIERRN
DURRAR L b SpR AR s ], oA ARy . H
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KRV x GFR x RIS I AR B A )
BEER (P<0.01) (£2), FEMAHR: H

SO [RIAAHS AR Hb b Rk AE s f K (1 4R
AL AR 64 B AR 11 ARAE I I Y 2
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F143.20% ), H.Fifi 5 PRI S5 me B2 B 52 14
oo HIRAERR (144, 344, 644, 84F
AN SRR 22501 30.57% . 21.65% .
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AL 8 AFEAEAT AR T 2553 1451k 20.36%
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w2 R (K 03),

%2 SRKRRMEBR/REMEN IBEEFEHN
Table 2 Three-way variance analysis of the AGB per plant in the test families

AR A R EIHE #1757 E
Growth trait Source of variation df Mean Square

B Total 321 64.27
i Stand age 4 44323.95 769.02"
Hh £ Site 2 2722.79 94.12"
% % Family 17 109.33 102.49"
b x kS Site x Stand age 8 1737.27 30.14"

bR BEAGB .
K% x Wik Family x Stand age 68 43.74 212.75
Hh i x KX & Site x Family 34 77.27 155.12"
i x KR x Hik Site x Family x Stand age 136 49.81 86.44"
%% Error 72 31.06

Error Family
HExKXR  —1—3—6—8—1
SitexFamily
B3 Ma. KEREERAI H EBkE PSRBT m
BB B ZE AL HFAE

Fig. 3 Effect of site, family and their interaction on
AGB per plant with the increase of stand age
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—s RN ZK R Family of Chuzhou,Anhui
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1 3 6 8 1
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Fig. 4 Variation heritability of AGB per plant with the
increase of stand age



52 SUIEER, AF:

RBROURY [ i 5 R A PR 3 s i) S 78 5 R R R AR k4 15

AL R, AR, (BTE 8~11 4EA: 1
(R5 s AL S A L IX ] . VLG K F 0.24~0.35,
WiiTIF {1k 0.45~0.51, “#FIN 0.55~0.56) i
SZ AL AR N, BB AR A K AT 32 8t 5
MR . BApRIS L TR R istAs ) A R A2 fk
B, RREEBEECA EETT, MR R AL
PEAERPEARAE

AR RAR R 2 b B A ) i ) e AR S
R (¥1H 23.06% ) MR TS 75 (¥HE
9.08%) (& 5), Bk, Hh b kg Rl
A 5 RBORS AL AR 7 R ECR SR 5 N
BAEA B R AL S R AL L 7 RBGA R K,
6~11 AR 3 A S Rl st (48 5 RE T
faE, XRMBEE MBI, KRMBAK 2SN
W, S22 S L SRR AR X R o
24 RREBEKMEROEEES

DL A1 AR AR RRER b bk A i o S G TR
RECEES T . AMMI LRI H & B (AR

—— YTk EF A Phenotypic of Yongfeng,Jiangxi
—= Wi LA Phenotypic of Kaihua,Zhejiang
— ZHEBNZERY Phenotypic of Chuzhou,Anhui
-4 VLPEKF % Genetic of Yongfeng,Jiangxi
s WHTH k% Genetic of Kaihua,Zhejiang
451 o RN Genetic of Chuzhou,Anhui

it Stand age/a

E5 HiFBEKENETRARYMEMARBHTLES
Fig. 5 Variation coefficient of AGB per plant with the
increase of stand age
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Table 3 AMMI analysis of 11-year-old Q. accutissim from different families

PAUIVRES BRKIE H H S5 - ENE E
Analysis method Source of variation df Sum of square Variance component/%
PCA1 17 3732.42 59.46 9.71*
AMMIELR! AMMI model W7 21 1420.21
RE 101 1124.46
DI R R R W (B0 A bR, IR R af 2 HM Chuzhou, Anhui
4551 IPCA A B AR SRR (1 6), 3| o
e XOhA X EOR, HARAEY B, Y Shdaxf (6 .|
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R, UEHIX L5 2R S BRI A BRSO o, R ER 18 22 26 30 34 38
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Fig. 6 Biplot of AGB per plant of
Q. acutissima at 3 sites
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Table 4 Principal component axial component value and stability parameter of the AGB
per plant interaction of families in each test site

P/l o b SpRAEY B I (E [%E PCA1 eS8
Source of variation Mean AGB/kg Deviation Dy(e
M1 3289 5.014 2 1.553 5 1.553 5
M2 30.79 29100 -0.5957 0.5957
M3 26.7 8 -1.098 6 -1.3145 1.314 5
M4 26.01 -1.867 5 0.316 7 0.316 7
M5 19.38 -8.492 6 -0.464 2 0.464 2
M6 28.02 0.144 3 0.7490 0.7490
M9 30.7 2 2.847 5 -1.678 0 1.678 0
M10 2412 -3.755 4 -0.298 5 0.298 5
M11 2760 -0.279 1 -1.089 8 1.089 8
-y M12 2839 05142 1.2556 1.2556
M13 2568 -2.198 7 -0.6758 0.6758
M14 2213 -5.7517 -0.199 2 0.199 2
M15 26.76 -1.1136 -0.940 6 0.940 6
M16 3280 49191 -1.1997 1.1997
M17 3340 55195 3.380 2 3.380 2
M18 32.72 4.843 3 0.993 4 0.993 4
M19 2356 -4.319 8 -0.565 8 0.565 8
M20 30.04 2.164 8 1.553 5 0.773 5
YLPE7K=F Yongfeng, Jiangxi 17.8 4 -10.037 9 -1.842 1 1.842 1
Hi 45 Site W LI Kaihua, Zhejiang 27.84 -0.041 4 -2.403 4 2.403 4
LM Anhui, Chuzhou 3796 10.079 4 42455 42455

0.90; M9 il MI7THK RELEME 2, Dyey HIEN
2.22, 3G 5 b AR A i RS HEHEA AR
e TTPE AR ESWIVT IS 2R

25 HHFERRRERE

DA A AR AR BRAR Hl b B AR e A5 R A
A BIERET 30% APRMESF TR RERE, VLY
ACE L WA A2 R N R A R R R 4
3. 234,

TLPEACE U SR L R KR8 M11. M9
M5, 43 5l iz R G A = Y 5.50 kg
(i3 45 4 7.45% ) . 3.81 kg (gt f& 3 #5
5.16% ) F13.01 kg ( #1544 25 K 4.08% ). #iiL
TR SR I R KR M16 FT M2, 4351
HIZ IR B0 AR Y R M 22.97 kg (1L 25 R
37.02% ) F117.38 kg (tf&Hizs R 28.01% ). %L
W SO AR R R R M17. M1 FiI M18,
a3l IR s AR P A 20.37 kg (GstfL £5
4 30.29% ), 12.00 kg (i#f&1E250 17.82% ) HI
10.32 kg (143454 15.05% )

Xif 3 ARG SURRER R R b ikl AR KR

Rt g B otr, 2184 K&, 4K
R H AR KA S X ¥ 80 B R &R M18 Al
M20, i I Spk kWi EIE Dy 31.38 kg, Dge)
{E4 0.88.
3 it

PRARAL AR S et L ol R 3R, FRHeE T Ak
RAE R R T g 9, iFg R, HAg A TR
TSR FIE AR . R R FFIR R AR R
WA S, ORF I PRBE FIAk B it T AR K MR A
LSRR ARG R B, AR F B R R
PR g L A R B A ) i AE R R I AR AR
BENZES, BERERAEEENR AL TR
filh, ML R R RAEEIRAE T 25, MOREAE
K28 R e AR e i L WVE I IR iy, BR
FHOSBEEP R R, 13 FAEF I =42 (Picea
crassifolia Kom. ) [ H#8 5 2 MR i S AR K etk
EfFTER R GG S EAERY, IR T B2
EARMERAMZ =, b 32 8% 55 35
BEHAERSE . MAh, AR RE I, A
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SEMEH, S FRERIUR A BB S AR AR MR 3 s I Bh 78 57 I R A AR i 17

SRR 1 A R LS5 A ) 3 A A R A 6
24 R ARG & BURRER LA A A R &
Hhy b BRR A W A2 B st AR A b PR B Y 2[R 5
me),  ELEe PR A R S A, i AR
KRB, X R [E] LS I SRR
JRAR D b SR AR ) R

WL SRR E A S —, BT TR
IR PARSE R AL & e BB R B T SEAR B, Sl Al
A9 FR LR 5t 4% 0 AT DU 2 5 SN R e R
JE, 4T E O e B R 5 P,
Diao "M AF5v 8, HAE MM A KRR R
L RN RR G ) BRI S R s AL, 1T
AR RO gy BB, SRR ( Acacia mearnsii De
Wilde ) ZEAKAB AR, AKZERFEZm
. A L, FEEMRISIE I, FRARH A
BRA: W B 0 R R st ) R SRRk A% 1 39 T R
P, ZHABTERIBWIGT , KRBT SRR L
FIIE] B 22 5 S a3, R A PR X T RR AR
RALE KWW FREE A MR R L
HARRA Y1 0 AR S RECFISHE A 7 R T =
JE RS, BABIAE A RIARIS B BE L b Bk A Py i 27 38t
(kA Y Nl

R LM, MARRISFEBAERCREY], 7
WA AR ST DO e AR KR RRR IS0 X
AR FEA T HE I AE OCPEAN 7T LA TR A0 5 9 4 K 3R
L, DL Fb AR R X RAR A Bl
BERKERII LI, 1~34F45 6~11 F4 0}
AR R BIF AR —3, mrEm (1~3 44 ) &
KA IFIR, 7EEH (6~114FE4) (RIH—
Mo BREROUA A B840 R R A KA RESE 4
BRI AR R B, Rk, X RRAR R e e o FH
MEEE (<10a), 1 3FEEFITFRRFERE R
T E R R . MROR B AL RS P RB AR 7 R A
FIRHIE, (2 BEIE N AR AR L, edrTAa iy AR A
AgEEE, MR RS RSP, A8 A e e
PEIFLE G b R AR 0T, RHRREROUA A B 4%
MR RZMIAT T A K RBREER T, a5 R
PO WA X e AL R K &R, AIE N T I
REFEA,

4 Hip

VAAS I MR IRER S SRR MO B X 5, et
Xt A8 AL A BB R R AE 3 M md IR |

s . M b BRI A R AR R B, AR &R
mAEKEREE, 1~34445 6~11F4EMRE
REMHAERES, FEEMBRIEK, FRERTLH A
B2 2 2R A KM RA A 35 %) M s TR R AR RK
N, Horp ) RIS RS R T R R A KK,
ARIS T TP AR E R R E R M1, M9
A M15, WL S R K R M16 Fil M2,
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3 A KRS A R AL AHT B A  R &
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Dynamic Variation of Growth Traits in Open-pollinated Families
of Quercus acutissima Superior Tree and Selection of
Superior Families Among Three Sites

YUAN Hai-jing', CHENG Xiang-rong', YU Mu-kui', WANG Yang-dong',
TAl Jian-wu?, ZHANG Chun-xiang?, WANG Xin-yang®
(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, East China Coastal Forest Ecosystem Long-term

Research Station, Hangzhou 311400, Zhejiang, China; 2. Hongyashan State-owned Forest Farm, Chuzhou 239000,
Anhui, China; 3. Forestry Bureau of Nangiao District, Chuzhou City, Chuzhou 239000, Anhui, China)

Abstract: [Objective] To study the genetic variation of growth traits in superior open-pollinated families of
Quercus acutissima with the increase of stand age, and to select the superior families for Q. acutissima
plantation cultivation. [Method] Eighteen superior tree open-pollination families coming from Rongshui of
Guangxi Zhuang Autonomous Region were planted in 3 test sites (Yongfeng of Jiangxi Province, Kaihua of
Zhejiang Province and Chuzhou of Anhui Province). The variation in tree growth among the families and
the dynamic changes of above-ground biomass of individual tree (AGB) with stand age were investigated.
The stability of growth traits was evaluated using the AMMI model, and then the superior families were se-
lected. [Result] The tree height, diameter at breast (or ground) height, and the AGB significantly differed
among the 3 test sites. The AGB of Q. acutissima trees was significantly affected by the site, family, and
family x site. The site had the greatest impact on growth variation, followed by family and family x site. The
growth performance of 1-3 years old and 6-11 years old families had great difference among test sites.
Based on the AGB at the 11st year, the superior families in Yongfeng were M11, M9 and M15, their genet-
ic gain was 4.08%-7.45%; the superior families in the Kaihua were M16 and M2, their genetic gain was
28.01%-37.02%; the superior families in the Chuzhou were M17, M1 and M18, their genetic gain was
15.05%-30.29%. According to growth performance and stability analysis, it was showed that the families
M18 and M20 were suitable for cultivation at all the 3 test sites. The average biomass of the AGB was
31.38 kg, and the average Dy, was 0.88. [Conclusion] The growth of superior open-pollinated families of
Q. acutissima will be affected by the interaction of site and family, and some superior families were selec-
ted for Q. acutissima plantation cultivation.

Keywords: Quercus acutissima; open-pollinated family; growth trait; genetic variation
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