AT KOF F 4k, 2016, 33(1): 102-108
Journal of Zhejiang A & F University
doi:10.11833/j.issn.2095-0756.2016.01.014

SNBEAFLELKATNRRIERE
BB, REE

(1. A REMI R, R IR 365200; 2. BRI 7 FHFIEIF & oL /Wiim s 4 7 sk T.%
S A, WYL BTN 310012)

WE: AT7UMEF A, a4, 28, wM. E8Fw) 5 48 35 MdF 4 24 Tavus wallichiana var.
mairei TR F, FERBELENEZETRIEMTRUESH ., SR2EAN: BT LI BHNAEEFFTOEEEF, T
R ZFBHE; 4 FADMAERBRS AT AEN KRG R REE S H 0587 6~0.901 6, FAkitts A% 0282 1~
0922 1; MEERXKE, MTFTEAELE ., Bt REFRE., SFNEAKXEFHT. HEABKEHRS, AR, BB, %
EMM R HEERD TR EMEP<001); BAAKREMEHKEAIN, LA S A EETE, AAKRATH
¥k d MX2, MX6, MX5, FJS1, FJS4, LN7 f= EMS1 ¥ T AR R A, hR R AW AEARBERE T #EN K
PR 4G - 3 B AR 3 5k 0.46%~9.32%; AR B A Ak g 30 AkE B Bk, T3 AR B ik 3] 5.75%~28.75%, %
FHREFTHE, ZEHRRERE KT RAERNT EE B R AL, £ 64 11

KBH: MARFTHE, @Faosd; RRERZ; KREH; BT, MX K, TUHK

mESES: S7223 XHEKARERD: A X EHS: 2095-0756(2016)01-0102-07

Excellent families and plus trees of Taxus wallichiana var. mairei

for landscaping

OU Jiande', WU Zhizhuang?

(1. Forest Enterprise of Mingxi County, Mingxi 365200, Fujian, China; 2. China National Bamboo Research Center of
State Forestry Administration / Key Laboratory of High Efficient Processing of Bamboo of Zhejiang Province, Hangzhou
310012, Zhejiang, China)

Abstract: To speed up the genetic improvement progress of Taxus wallichiana var. mairei. Based on landscape
tree cultivation objectives, 35 landscape plus trees of T. wallichiana var. mairei were selected from five
provinces of southern China, and plus tree family progeny tests were constructed in Mingxi County in Fujian
Province. Considering growth and ornamental characteristics, a multi-objective decision method was adopted to
select the best families by RCB design. Results showed abundant variations within 7. wallichiana var. mairet
and differences among families in height, diameter at breast height, crown width, length of shoot in current year
growth characteristics, stem straightness, stem fullness, branch density of lateral branches in the current year,
maximum length of lateral branches, degree of thick foliage, and number of lateral branches in the current year
for ornamental characteristics. Change range of family broad heritability for growth and ornamental traits of 4-
year-old seedlings from different families was 0.587 6—-0.901 6; whereas, individual heritability of 4-year-old
seedlings was 0.282 1-0.922 1. A positive relationship between height, diameter at breast height, crown width,
length of shoot in the current year to maximum length of lateral branches, stem straightness, foliage thickness,

and the number of lateral branches in the current year was found. Seven excellent families were preliminarily

Wk B WT: 2015-03-16; & H 1. 2015-05-21

BEEWH . fm A = I AL R B B3R H (2015-41)

EZE T A . RO, BB P LEIN, NFERRFM, BEET . SREE . SRR ETR . E-mail.
smmxo0jd@163.com

i



LHRXE LR W R AT - SO R Jy L1 A2 5 7 HI AR 4% 103

selected from the tested families with an average genetic gain for growth and ornamental characteristics of
0.46%-9.32%. Also, 30 excellent individuals were preliminarily selected from six excellent families, and their
average genetic gain for growth and ornamental characteristics was 5.75%-28.75%. These selected families and
individuals could be used for seed orchards or vegetative propagation. [Ch, 6 tab. 11 ref. ]

Key words: forest tree breeding; Taxus wallichiana var. mairet; excellent families; plus trees; combination se-

lection; relationship; landscape tree
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Table 1 Taxus chinensis var. mairei plus tree families

A0y b A RHR A hy b Fif 5 RHR

bW Jer LN1~LN7 i U 1 EMS1~EMS5
HN Rzl FJS1~FJS5 i BRI AL WYS1~WYS5
FEN R LP1~LP3 i WIRES MX1~MX6

T gl HS1~HS4 iy HE 244 it o (X )

12 RWHZE

TEAR A IR L AR E AR, 26°20'N, 117°15'E, a5 3t 3 40 W2 B0ty W44 B2 2 350 m,
SR 15.7~18.6 C, 4FEfE/K i 1 700~2 000 mm, KF 10 CHIFE N 4 525.8~5 4729 C, 4E¥ TR
W26l d, HemAR, P 10°~15°; HHECAI A A FE I, +)Z)EE R 100 cm, HEEAE N 1.32
geem™, FHERECHN 1.52 g-kg™, HEABEH 3.9 mg-ke?, HEIH K 44.17 mg ke, HHLT K 31.8 g-ke,
pH 4.5,

KR e AL X A I, 36 MG 35 MEM KR, TAXE), 4 RELE ., Bl
KB RFZMTEEN 1AL (EOREARR AR TZFa®), #rBEeEm, 6 #-/hXT, H3IFh
M, BRATEEN 2.0 m x 2.5 m; IRBMEREE, BFES A9 AKIEE 1K,
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AR R % R A FR bR NG, SRR IOC R, EATHRUHE U R A (2):
U=1-0.9(V=V )/ ( VouVuin) (2)

O ERZBE . IR, L RKER, MAEAERBORM 0.15; W&, wiF. Mk KK
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AR . BT R TE S R A A TE B 3 1 XX R BAERON, IR 38 1% 125 6 R 0.587 6~0.901 6,
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22 BMAHUAEHEHBEMERISIREHEXES

ZER R (K 3): ML GIEW R BOAR L el e R 2 AT R R R A A A bR ) 4 A7 A A k2 AR A
% MR S . YEMMKEFESE B S LIRS, SHE. dEiECEEHE; HaEN
R SR R MOAR L TR A AR R AR A A DG . MR R R L T R R vk
FEEE . AR BOR AW T WM S . AR . R . ARSI B S A AR S ARG, A
FEliA: . WA, TIRREW ., Bhke . wikB KRR LR,



LHRXE LR W R AT - SO R Jy L1 A2 5 7 HI AR 4% 105

K2 AARRBALELGH 10 MERHNATEST

Table 2 Variance analysis of 10 character indexes of Taxus chinensis var. mairei seedlings from different families

725 52 e U i BIE
H Dy W. L, By
X 4 3 2 902.935 0.281 275 1 388.531 5 342.128%* 55.854 55%%
K% 35 168 831 76.956 56+ 123 718.8%* 66 846.26%* 711.819 5%
X x5 Z 105 49 858.17 22.962 05 43 084.09 24 987.46 453.349 1
HLIR 720 816 432.1 266.181 2 662 582 292 055.8 3 683.568
P34l 0.901 6 0.900 5 0.883 9 0.875 4 0.787 7
bR 0 0.612'5 0.782 0 0.549 1 0.630 8 0.474 8
A5 R e : : BT
S, S M, Dy N,
X 41 3 0.055 998 0.018 953 2 885.122 0.051 213 13.179 4
KER 35 1.951 435% 1.842 317%% 91 996.55% 2.049 359+ 51.484 95%*
XX FRF 105 1.703 5 0.649 837 47 984.78 1.304 753 63.695 6
DI 720 16.618 71 4.699 874 775 352.20 14.365 28 379.833 3
KR sife 7] 0.709 0 0.882 4 0.826 1 0.814 0 0.587 6
bk L ) 0.282 1 0.922 1 0.346 9 0.377 4 0.248 7

YLl H OO Da 9 IAe s WoORiElR s Loy AR I B2 5 My g A Ie R BE 5 By D9 4R MUAL S BE 5 S, OB 13 B
S g TR EE 3 DA TRIE 5 Ny AR A B * Oy P<<0.05;5 ** Oy P<<0.01,
®3 BEALEMEKEVUFHRIERENERXRE
Table 3 Correlation coefficients among 11 growth and ornamental character indexes of Taxus chinensis var. mairei from different families
Mk H Dy W. L, M, St By S, Dy N
H 1.000 0
Dy, 0.751 0%*  1.000 0
W. 0.909 7#% 0.786 6** 1.000 0
L. 0.859 4%+ 0.676 6** 0.791 7** 1.000 O
M, 0.612 2%% 0475 0*%*  0.642 3**  0.592 0**  1.000 O
S 02753 0.640 8**  0.322 8 0.341 6% 0.513 0**  1.000 O
By -0.734 3*%*% -0.608 0** -0.717 1#* —-0.906 4** -0.646 9** —-0.509 2** 1.000 0
S, 0.560 4%* 0465 7% 0.650 0**  0.606 7** 0.290 1 0.074 0  -0.531 &** 1.000 0
Dy 0490 4%% 0454 9**  0.661 1** 0572 6** 0.360 1*  0.0808  -0.486 6** 0.836 1** 1.000 0
N, 0.568 2#* 0439 1** 0520 7%* 0443 0** 0.1208 -0.136 7 -0.0814  0.348 8* 0.310 4 1.000 0
VLW H 9 Du AR WOl s Loy A IR s My MBI KA BE 5 By AR MIBCR L 5 SO OW B e B 5
S BTG EL s DO BT R L 5 N AR RCEE ;s * O P<<0.05; ** Jy P<0.01,

23 MMRFXEMEERREEIEE

HE% 3 A 4 AR AR B DR AR A0 AR R 3 s B 0 ) o AR M R R LR SRR, O IR A
MIFE R, BUE T S EPEA I U S B ik A Rt o 35 T S5 O ART it o e S 3l A 5 R U B S R
B, GEMAFLERMAR . BT ISR EMREN, HITRRERER T SO, h
I, % 20% M AR, R Z BRI IE#ET Z RN 5. B3R 4 0 H: MX2, MX6, MXS5,
FJS1, FJS4, LN7 #l EMS1 % 7 N ZF R WEMEN T 0.791 6~0.899 0, HE&Z 435047 7 6, FILLIAZE
MAAEESUMERER, HRESEEWTM . hF 5 8. R ERAK SR 2 38 50
BESIKE AR EHAERRIBEMRS . 7 DR R R 4 4 A K IR 2 o B8 A 389 18 76
40.30%~139.32% , % Z XK FR AR YE IS 1R 6.45%~10.65%; L R KRB 3 DRT W AR E
RO B el R RN 25.72%~42.11%, 385 R R BT YIE I O R IR E R 0.58%~11.12%; LR K RIW3
AR R LB PR A (E B0 B3GR 18.21%~32.91%, S R R MR T-HIE MG IR A 2.28%~6.24% . 45
RESHER: TIRRRROM & R i A2 R AE B 5 4 A KR 097 258 15 3% 258
5.70%~9.32% , ¥ 38 ELEE . BT R . B B R L AR R R B L A A S R S
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Table 4  Comprehensive evaluation values

= BB (U)) L5 e
H Dy W, L, M, S By S, Dy Ny il

MX2 09820 09100 09851 1.0000 09471 06779 09436 08972 08103 0.8813 0.8990 1
MX6 1.0000 1.0000 1.0000 09361 09705 06011 08877 07583 08723 09203 0.897 8 2
MX5 09828 08494 09628 07759 09128 05308 07852 08625 06864 07250 0.8110 3
FJS1 08738 09620 0.8217 07371 07487 08217 07496 07931 05624 07641 0.7946 4
FJs4 08542 09267 08767 0.8855 0.6045 07225 09441 08625 07174 05297 0.794 4 5
LN7 07978 09447 08289 07311 0.7073 07387 0.6464 07931 0.7174 09203 0.7932 6

7

EMSI 09081 06819 09224 09180 08509 03895 08911 08972 08103 07641 07916
VW H AW D AR WoORTENE Lo AR AR s My A AR R 5 By 0 MARMIBC 5 S, S i T3 1%
S B 5 DO RO HCE R L 5 Ny A AR B RO
x5 BMALEEXRZHERERNR

Table 5 Characters performance of Taxus chinensis var. mairet families

MR %A Hlem Dy /em  W./em L. /em M, /em Se By /(% -m™) S. D, N,/ %
MX2 237.0 2.57 201.5 90.1 1619  0.528 5.14 442 4.38 4.58
MX6 238.5 2.74 202.7 86.5 163.1 0.505 5.46 4.25 4.46 4.63
MXS5 237.1 2.46 199.7 77.6 160.1 0.485 6.04 4.38 4.21 4.42
FJS1 228.2 2.67 188.1 75.4 151.3 0.569 6.25 4.29 4.04 4.46
FJS4 226.6 2.60 192.6 83.7 143.6 0.541 5.14 4.38 4.25 4.21
LN7 222.0 2.64 188.7 75.1 149.1 0.545 6.84 4.29 4.25 4.63

EMSI1 231.0 2.15 196.3 85.5 156.7 0.444 5.44 4.42 4.38 4.46
MRERME 231.5 2.55 195.66  81.99 155.11  0.517 5.76 4.35 4.28 4.48
ZINE R TFHMHE 216.8 2.34 183.8 74.1 146.0 0.514 6.48 4.19 4.15 4.38
papiist 165.0 1.07 129.0 39.8 116.7 0.360 9.95 3.46 342 3.79

-4y 35 AL dE 2 6.11 7.99 5.70 9.32 5.16 0.46 -8.77 2.63 2.55 1.37

VL. H AW Den AR WoORTENE s Lo AR AR s My A AL IR A B 5 By 0 AR MUAL S L 5 S, M T B
S MBI s DO HCE R L 5 Ny A S AR B RO .

24 MRBHKREFRRELES

e MRS 1o R T REARP- 227K 8 30% bR, ELAR 138 ELRE O T8 B AF 9, Bk B R O I AF R AR
L PEATOU R BRR e, Tkt T 30 BRI R BR, JRRF PRAR R BL G 8 A 0 4R 45 RS 3R 6. 4
(£ 6)E/r: 30 tRIL R HMRAY 4 R R MRIE RS E R BACE X E R 78 32.06%~40.72%; 3 4>
BT BRI A S AR R R R 19.33%~21.91%; 3 DR W E AR E S IK
KAREBIE G 06 20.32%0~37.24% . 30 #R A0 R SRR AR o B . e i A 25 AR Sl A O 45 4 4
AR AR B 3235 A5 38 45 O 18.98%0~28.75% 5 AEM T3 BLEE . AT B RE . B R L AR Rk
JE Y AR A S AR S OB HEIR A B L 35l 5.75%~18.46% ., L R BRI BERCR BT, AT LA
Al el 2 el A ek G P ST A

3 WkEE®R

WRFEAT R TR . MTLLERRER W SR B AR T i, AR A 22 5 2, PR e A
FAAE 5 XA XK R HARRON, 4 AR A2 A R PRI R R 845 01 9 0.875 4~0.901 6, WL AR K
AiAL 10 0.587 6~0.882 4, KW TR r LG AR NAAAEFEE M4 5, HAMIR2E 5 E B A L i
fERRIEDE , X SET AR REE— 385 AXETUBCHEAR, A PR 32 21058 1 12 1 AR BE RO .

4 AR A U 1 A P A S B W S 1 e A R g L DGR, A A WD U Y M e e R RO R
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Table 6  Characters performance and genetic gain of Taxus chinensis var. mairei excellent individuals

R K% R ¥k Hlem Dgi/em  W./em L. /em M, /em S By /(%-m™) S, Dy N 1%
MX2 MX 2-1 295 34 250 106 209 0.59 4.72 5 5 5
MX 2-2 295 3.0 248 108 211 0.53 4.63 5 5 5
MX 2-3 291 3.0 247 102 203 0.55 4.90 5 5 5
MX 2-4 290 3.0 247 101 207 0.59 4.95 5 5 5
MX 2-5 285 29 242 105 198 0.60 4.76 5 5 5
MX 2-6 281 29 234 98 189 0.60 5.10 5 5 5
MX6 MX 6-1 309 3.5 262 115 225 0.62 5.22 5 5 6
MX 6-2 307 34 251 116 216 0.61 4.31 5 5 5
MX 6-3 296 3.1 251 105 209 0.59 4.76 5 5 5
MX 6-4 295 3.0 249 98 204 0.60 5.10 5 5 5
MX 6-5 292 3.0 245 98 201 0.60 5.10 5 5 5
MXS5S MX 5-1 297 33 242 106 223 0.58 5.66 5 5 6
MX 5-2 296 32 240 105 210 0.62 4.76 5 5 5
MX 5-3 291 34 235 110 186 0.59 4.55 5 5 5
MX 5-4 289 29 235 98 197 0.58 5.10 5 5 5
FJS1 FJS 1-1 295 2.9 236 105 204 0.62 5.71 5 5 6
FJS 1-2 293 2.9 225 107 198 0.64 5.61 5 5 6
FJS 1-3 290 32 241 106 210 0.60 5.66 5 5 6
FJS 1-4 290 33 220 99 199 0.68 5.05 5 5 5
FJS 1-5 290 32 231 100 189 0.69 5.00 5 5 5
FJS 1-6 290 35 229 103 186 0.63 5.83 5 5 6
FJs4 FJS 4-1 305 3.6 256 114 186 0.68 4.39 5 5 5
FJS 4-2 303 35 261 108 195 0.72 4.63 5 5 5
FJS 4-3 298 35 249 102 208 0.65 4.90 5 5 5
FJS 4-4 295 34 242 100 211 0.63 5.00 5 5 5
LN7 LN 7-1 298 3.2 248 105 179 0.62 5.71 5 5 6
LN 7-2 297 34 239 102 192 0.65 5.88 5 5
LN 7-3 289 3.0 229 98 183 0.74 5.10 5 5 5
EMS1 EMS 1-1 295 34 247 110 198 0.59 4.55 5 5 5
EMS 1-2 294 33 251 98 185 0.55 5.10 5 5 5
=R SR 294.37 3.21 242.73 104.27 200.37  0.62 5.06 5.00 5.00 5.27
ZIAFE R FHH 216.8 2.34 183.8 74.1 146.0 0514 6.48 4.19 4.15 4.38
iﬁ{?imml’jﬁ 22.85 28.75 18.98 26.88 15.48 18.46 -14.53 6.84 8.85 5.75

ULl H OO Dun 9 IAR s WORIEER s Lo AR B s My A B I BE 5 By D9 AR UL BE 5 S, oW 173 H K
S g TR 5 De B M R IE 5 N AR DA Bt

WERR, F—BWIE T EEN X IR A A S . GAM A UENARK . WT K&
WL FE MR R, PILEN 74 4 FAMRE RN & R did . SEA R B R E 7 518
231.5, 2.55, 195.66, 81.99 cm, HFHJikfLd354050H 6.11%, 7.99%, 5.70%, 9.32%, =4 07 &
AR R T S R v B R AR A 4 0 Dy 4.42 F1 435, BITERGEE . BEEERL L,
AT B R . AR A B S8R S B MEIR A B ek B, R RAF a9 % 568, MB PR A7
B AL 1 35 0 0.46%~8.77% . 3 H il MX2-1 Al MX2-2 %5 30 M R ANMAREIR & B4R | 6k i A 25 4l Ay
K BE Y 4 3]k 294.37, 3.21, 242.73, 104.27 em, 43 WK FREARSE S E 1Y 35.78%, 37.18%, 32.06%),
40.72% ; VYA 3 25 4y Bl ik 22.85%, 28.75%, 18.98%, 26.88%, FPR M HA W A AEERE; W TE
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