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Abstract; [ Objective | To provide reference for the follow-up family selection and variety extension by genetic vari-

ation analysis and stability evaluation of the growth traits of Litsea cubeba families. [ Method ] 13 L. cubeba families

were used to establish pedigree test forests in Wanzhou of Chongqing Municipality, Jingshan of Hubei Province and

Qingliu of Fujian Province, which were designed in randomized complete blocks. The height and ground diameter

were measured and analyzed when the forests were 2-years-old, then the growth performance and stability of different
L. cubeba families were evaluated by AMMI model. [ Result] (1) Both the family and site effect of height and
eround diameter were significant(0.01 <P <0.05) or highly significant ( P <0.01), the interaction effect of fam-

ily and site of ground diameter was significant (0.01 < P < 0.05) ; the phenotypic variance coefficient of height
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and ground diameter ranged from 20. 98% to 29. 27% ; the genetic variation coefficient of which ranged from

0.62% 1o 20.35% ; and both the phenotypic and genetic variance coefficient of ground diameter were generally lar-

ger than that of height; the family heritability of tree height ranged from 0. 003 to 0.578, and the family heritability
of ground diameter ranged from 0.455 to 0.806. (2) Both the families JY2 and GX4 performed well in ground di-

ameter and stability. [ Conclusion ] The family and site effect of height and ground diameter are both significant

(0.01 <P <0.05) or highly significant ( P < 0.01), there is rich genetic variation. In the family level, the

height of tree is genetically controlled by low to medium intensity, and the ground diameter is genetically controlled

by medium to high intensity. The growth of different families performs best in Qingliu, followed by Jingshan, and

the worst in Wanzhou. The families JY2 and GX4 show good ground diameter performance and high stability.
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Table 1 Family code and provenances
% % Family FiiE L Provenance % % Family FirE L Provenance
29 & @B Jianou of Fujian SC1 WiTLi% B Suichang of Zhejiang
GX2 I P8 E {4 Baise of Guangxi SC2 WiTLi% B Suichang of Zhejiang
GX3 I V5 H {4 Baise of Guangxi SC3 WiTLiZ E Suichang of Zhejiang
GX4 ] PH E {4 Baise of Guangxi SC6 WivLi% B Suichang of Zhejiang
HS4 4% 111 Huangshan of Anhui SC7 WiTLi% B Suichang of Zhejiang
HS5 4 ##% 11] Huangshan of Anhui SC9 WivLi% B Suichang of Zhejiang
JY2 fE7E H Jianyang of Fujian
*2 HRAWAER
Table 2 General situation of each test site
eoA . V-1 i . IR K B Tora . -
Wis & HE R O e R R ey e
X . Meanannual . Mean annual Frost-free o o
Test site E N Altitude/m annual sunshine /h L . Soil type Soil pH
temperature/ “C precipitation/mm period/d
ERAM
Wanzhou of  108°14’ 30°38’ 817.1 17.7 1484.4 1243.0 320 ~ 335 g 6.2
Chongging
WL L
Jingshan of  112°52'  30°56"  124.6 16.3 1970.5 1179.0 223 ~ 243 O 5.9
Hubei
VL
Qingliu of 116°49’ 26°11’ 438.7 18.2 1583.4 1853.5 256 ~ 300 WL 5.1
Fujian
1.2 HiEAbE HEB (K R) HNREESRSRRE N
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ZEoHT, AR (R 4) R W RERX REI 25 2%
(0.01 < P <0.05), £ H1 i [8] 32 B tH 22 57 4% S 2%
(P <0.01), T ZFIH A SS HAE PRI 3 235

HuAR Y S L 28 3R B —AE FH R, A AL X 52 BAE
BEATHE— 2B b o DR, B R P A iR A T IS 2
R E PR AT
&3 Bartlett 5= FE416
Table 3 Homogeneity test of variance by Bartlett

IV 5 M AR TE 58 AR (6] Al s [R) 34 22 e il 3 (P < PEIR Traits IR £ Test site RJfE Chi P
0.01), EX R 0 H, 5 il—i’ﬁzﬁﬁiéﬁ;ﬁ% (0. 01 KT M Wanzhou of Chongging 20.724  0.054
B Height  #1dt 5210 Jingshan of Hubei 10.385 0.582
<P <E)' 05 )Hi N N FEHELEA Qingliu of Fujian 8.399  0.753
ﬂﬂ JZ: E/‘J ] /%’;\ *ﬂ :Hﬂ ;'»J_:T\ AZ E /ﬁ‘:‘ FH ljj. §IJ E F3 7J( E'Z‘ Wz G 4 T PR M Wanzhou of Chongging 12.194 0.430
042 Groun N N . .
(001 < P <0. 05) ,ﬁlﬁﬂ%?(% \iﬂlﬁu&%%ﬂ:ﬂﬂﬁ diameter dE L Jingshan of Hubei 17.332  0.138
SR BAR AT 7 RIS 8 BT 7RI 11.91% LA Pl 0F R
51.86% F1 12. 78% , w] W, 58 Z5 1 Ml 5 5 HAE F %)
F4 INMABRAERERBKEAEDN
Table 4 Joint analysis of variance for three test sites
AR SRR
Growth traits Source of variation 4 88 ms F P
K Z Family 12 10 696. 37 891.36 2.259 % 0.016
5 Height Hi 5 Site 2 61 307.69 30 653.85 77.697 ** <0.01
Y 3] 21
e S E AR ] Family x Site 2 8 145.70 339.40 0.860 0.651
"2 Error 78 30 773.28 394.53
K Z Family 12 188.42 15.70 3.302 <0.01
Az b i, Site 2 820. 14 410.07 86.247 ™ <0.01
Ground diameter 32 H A Family x Site 24 202. 11 8.42 1.771° 0.031
%2 Error 78 370. 86 4.75

T+ 225 03#(0.01 < P <0.05), * = 22573 & (P <0.01), FIH,
Note: #* Significant difference (0.01 < P <0.05), # #* extremely significant difference ( P <0.01), the same below.
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AR 13 AN 7 K AR R A A 2L
FEWILFR S BIRE R, S K R BL 5 R
(PCV) MBALAE 5 RE(CCV) HR TR, B i
PCV fe R B3t 5 0 5 RT3 42 PCV i R
AR R AL, T AL 5L A BB R GOV M
& GOV R R 2 A AR RAMEIRTE 3 i ] B A A

[Fi g e, e O B AR e A M A e K, I
SRR Z, T POT MR R R e 22 o WAL 5T il
R R IR R A% TR, 0. 578, TR TT M
TR S O A AR i 11 5 AR A 0 4570 (0. 018
H10.003) 5 4 £ 35 I o AR 19 5 R GBAL 0 B/
(0.455) , 8 P JT Mt A28 1Y 2K &R 3t 4% 1 e K
(0.806) ,

*5 BHREIERKERTRSH
Table 5 Variation parameters of growth characters of each test site
PR Traits I ¥l ] pcy Gev REGHE ]
Test site Mean Range of variation /% /% Family heritability
o KT Wanzhou of Chongging 64.04 20.00 ~ 100. 50 23.84 1.97 0.018
" T{‘ﬁ/’ W4L35¢111 Jingshan of Hubei 96. 12 54.50 ~ 147.33 2130 11.64 0.578
el cm
& TEATE R Qingliu of Fujian 120.58 70.00 ~ 175.00 20.98 0.62 0.003
i & PR 7 M Wanzhou of Chongqing 5.56 3.09 ~8.62 24.17 18.79 0. 806
TWI WAL AT Jingshan of Hubei 8.44 4.11 ~13.52 28.60 20.35 0.763
Ground diameter /mm )
FEHIE L Qingliu of Fujian 12.03 5.40 ~ 18.95 29.27 13.31 0.455
2.3 REBEESH TERIZR A 5 52 A R B 2 357K F (0. 01
2.3.1 AMMI A fo 2k P e J2 AL A p 4R SR T < P <0.05) , X HA= AT 7 2t [l AR FT AMMI
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PO (3% 6) o MR [l DA R0 G0 A 25 3L, 1k
A BRI RE B S FAE TG 13.39% , {5 B3t T
JERR R, PR, 380 2 P (] DA T AN T 0 2R R
PEAT S HAE B 20 e AN AMMI 57 ) 53 A 45 3
(F6) A& AL 1 3003 0 0 4 RE i B 52 1

YERI) 66. 22% , H ik 35 K F (0. 01 < P <
0.05) , KB N H AMMI g B2 R R 5 M S R0 28
HAN AT #E— gt EoR, 2 T A4y
AT DR A A LA TS R, LA AR e Y
Pk

F6 HRLZMAREITN AMMI 2B 5347
Table 6 Analysis of variance, linear model and AMMI model of ground diameter
43 Hr 5 1% Method 75 S E Source of variation df SS SS% MS F P
BE4 [T Joint regression 1 27.07 13.39 27.07 5.69* 0.02
S bl FLH BT Gene regression 11 70.40 34.83 6.40 1.35 0.22
o 5 . 3% [ )5 Environment regression 1 0.38 0.19 0.38 0.08 0.78
Linear regression )
2% Residual 11 104.26 9.48 1.99 = 0.04
%72 Error 78 370.86 4.75
AMMI £ IPC1 13 133.83 66.22 10.29 2.17* 0.02
i
1PC2 11 68.27 33.78 6.21 1.31 0.24
AMMI model R
1%2% Error 78 370.86 4.75

T e SS% 7R AT J7 Rl AR 19 5K R R 5 S B S D7 R A

Note:SS% in the table shows the proportion of the sum of square to the tatal sun of square of Family x Site interaction.

2.3.2 REAREZW SN BEI1GH TS
1R x B, DA SR 2R FHIL 538 B AR 1 32 43 o it
IPC1 {5 ) v S A AMMI 1 X% 8. AMMI 1 345
B b MG B y Bl R R AR K, B T x il
R AR E ; R B bl 33 2 i, iz R
FP X i A RS . BB L ) DL A
A 1) ek B o OB B R T R R W 43 R
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RAEARFL SR £ 2E R, L F— S AT

RARMEM AR 25K, EfEMrmE, XA
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i It A b AR B0 e O, A A ik R
o, J R T MR /e E G 5 ) |, SC3
GX2 2 MK R Az 1) IPCL AH fe /Iy, HROE JY2 |
GX3 M SCT3ANHR, X 5 NER 5 H AW
HAERB /N, 52 B RZ /N R 1 5 5 A R
() HS5 il HS4 2558 R A2 (1 IPC1 {HE8 K, fa g
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2.0 %3
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i X4
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— (] e St g s LT
—0.2%1 GX3 Y2¢
-0.4}
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TELL IPCL {H AN IPC2 {H A HE AL FR 1) AMMI 2
SFRE ([ 2) ,IPCL Fil IPC2 o] [l fi B 4 3h i 58
HAEMH . AMMI 2 SUbR B H, 28 2 31 5 A5 A0 I sk

VL, HAE AN, KA EE S, TLESE,
SC3 .SC7 F11 GX2 3 PN R M B 5 s e i, fa E Th R
I TS 2 HSS Bya e M ik,

IPC2
Lo

1
R -]
O DA DNO DS N

XUBRE A R T A B M TR LS TR R R
1) HiL AR R I B L b, i 1) 79 28 B A D e )
ANBEHEAT 2 TR, B, X R R IR S 4
D, T TiHE . WNRT W B ILEF& X R
RaE PEHE S K. SC3 > SCT > GX2 > GX4 > JY2 >
SC2 > GX3 >29 >SC9 > SC6 >SC1 >HS4 > HS5,

IPC1
B2 AMMI 2 SR
Fig. 2 AMMI 1Biplot

P12 Rk 7 #EATERG b, 2y 13 N1l
CFRAY, WERRIT HREESMIRE R R IY2
I GX4, W42 RIIFHFR EME 22 MK R SCL Al
HSS5 , iR R HRRE PE = K & SC3 1 GX2,
o 2 AR 8 M ER A 25 I K R Ol SC2, H4
1 GX3,

® TERRABRERSH
Table 7 Stability parameter of each family

KER BiRESS B DR

F?m‘;zly Mﬂiﬁ /Jrfn Deﬁfﬁon tpcl IPC2 De Prezi;}e\nce
29 7.6217 -1.056 8 0.852 1 -0.103 8 0.696 0 8
GX2 8.097 4 -0.5811 -0.005 8 0.296 6 0.172°5 3
GX3 8.5350 -0.143 5 -0.288 9 0.9250 0.586 8 7
GX4 9.5911 0.912 6 0.414 8 0.444 3 0.4250 4
HS4 8.3111 -0.367 4 -1.056 3 -0.8218 0.983 4 12
HS5 9.003 0 0.3245 1.430 5 -1.100 3 1.328 2 13
JY2 12.173 3 3.494 9 -0.2193 0.8952 0.5500 5
SC1 10.042 0 1.363 6 0.886 3 0.468 5 0.770 9 11
SC2 8.028 7 -0.649 8 -0.615 4 -0.414 8 0.5558 6
SC3 7.799 6 -0.878 8 0.0112 -0.001'5 0.009 2 1
SC6 7.746 7 -0.9318 -0.906 8 0.107 6 0.740 6 10
Sc7 8.6922 0.0137 0.1813 0.031 4 0.148 7

SC9 7.178 3 -1.500 1 -0.683 9 -0.726 2 0.698 5

2.3.3 REAFRMAERAGYw KT AL DS AR B .

F AR T 5 HS5 .29 ,SC1 . GX4 1 SCT 5
DREZNT y 5l [A]— ), A 77 U ik AR X s 8
FEAE R P 28 HAE R, BV ik 26 58 3R L6 AR s
DL A AR e B A 5 A L 1) F PR T M 3 A i
BT 6 HS4 . SC6 ,SCO ,SC2 .GX3 Fl JY2 6 K
FHEAE TR 58 HAE AT, B X 26 8 RAEIX 2

AMMI 2 SR B H, 58 R 7 5 I s 4k B
B IS I B ORI R RTE IS 22 BLAR
FHM RN BB B, 38 BAR K, 25 85 05 7
LR T ZE B AE N IE 1], 45 75 16 3% 2R 11 S 1) JiE
2 b, M AE AR R R Y pE 2 AT K
Z HS5 FIZ 7 HSA 43 AR WA A6 5 1l 3 5 R 4 v
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a0 S I SE R 2 A B R B 455, 16 W 1)
Jeat il S K R HSS A i i il v K &R HS4
AR A B R S HAE T, X AR HSS AN IE B WAL 5t
sk SR A, K &R HSA A 3d B 7E Al A v I il R
LUiERS
3 Wi

3R RIS T 22 R, Sl TR
FR 5 RN AR TR 28 22 RN b i 0] 1) 22 S 200K 3 J 2
(0.01 < P <0.05) 8t B EKFE( P <0.01) ;% FR
A A58 58 EL A AR R R 8 31 18 2 /K1 (0. 01 < P
<0.05) , Hu A2 k) i 2 /K F-(0.01 < P <0.05),
HAZHAEHBISE R TR R, X 11 51
FsEME AT B A T AT AE AYE A 5, DR, A ]
WARIEAT G AR E M T o AR TY2 1 3 iR
SRR R B, BAT 0 TR K R
X R A R RIS M. S IR, S 2
2104 SRR ( Hordeum vulgare Linn. var. nudum
Hook. f. ) {4 it B £S 7 14 F1 3 1 1 F 50 v, 38 5
AMMI A58 73 A i 6 41 5 A 38 3k 335 o7 1 Ak i
MIVERIR F o 25 29 1A 2 i il A AR K R I
U, AL s L0 i R K A v A2 )
HEA B IS , IX TR B T 23R 29 (b 5 sth Al
BEL 5 A 9 Wt i U PR B T, ST PR B AT B

AT, LS AR 09 5K & b 23 58 BAR
RN R T ZR L, T L 58 28 R 45 0 L 2% JE A1 Y
FAERIN . 5 AHIEFEA [, 8% 2% 4 51200 e K i 4
( Fraxinus mandshurica Rupr. ) Fif & £, B T4
PR T 5 A8 1 24 R T o il 5 B 5 B AR RGN B,
TEFEIT AR ESON A o 755 25 R0 i i A2 HAR T
FH AR B SR R AR R LI T AMMI L
BUYHT,2 FOSUbR B FIRG E PE S 508 BT 2 3 Ok
M5 BEA R R, 25 R oA A IR & 29 78
AMMI 1 WUbR ] AR M 2 , AR PE S R A4 L
FEJG L AL AMMI 2 B0 P b AR e el ol L,
AR ) A - B B AR 25 A AL B, (H iy T BLUAN [F]
WAL A ARAT M . AWFTELRT AMMI XY
P FIRR EES B0 2 F R IATIEE , 0 ikt T
AR R I HARE MR KR JY2 I GX4, ek
BUUFEEENEZ K AR SC1 I HSS, MiAe kBl =1
FaEMERIR & SC3 A1 GX2, A Kb R B0 Ffa
PRI ZEWI K Z SC2 HS4 F1 GX3,

T EFHER AR, X T 5 24 1 14 7

A T E . A K R RS SRR
ﬂn JY2 Fil GX4 , A 78 A X bR, 3 O L4

TR B X FAE K RIFEREEARWE RN
SC1 FI HS5 , 807 A 438 B DX el et b, 2 1
T A AL i X5 v %o T A KR 2 H R e
PERI R Z , HoA Kol I P, XS B3R5 1R A
L BN Z SC3 A K R 22 (AR e a5, 2
WAE PR BT AT 45 114 1 X 3 A

FRFARAE KR4 K, BB B B A A 4L T

ShAREHY, AR X AR KR UEA T A A AR 2
AT, ﬁFéiﬁr:EnnﬁﬂEﬁzl:iuﬂﬁr“ﬁiﬁw,\—
TS, I T NE R, B FE & RN L4 8
bk EEBERE T 1], T B B %%ﬁﬁ/ﬁﬁiﬁa{ﬂﬂ
VR T 22 Ao M, TR L& F I R R
RIATLE A TR RIS

4 i

(1) 1N F R ZR R 5 A AR 7E 2 T 5 5%
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