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FFEEMT EE KER® M AL wWE® FaN”

(1. HFHEMBER R (EAREMAEDIBEFOEED  KFF 1300005 2. HHAETEAKRMIARAR Al 1343000

B E: [HW]) 2ars (Pinus koraiensis) F[F R REKMIREULE R, THRL RIBMEAMEL, N stt M7
(el g S MOl R AR AL L7131 LA ARAR 88 AT Mol A BR 2 &) DR R [l rp o [ e PE R AR A RE, % 19 45
A2 218 NI RIMIFE RIOB S B4R MABUET T 200 BUESEUGE . —RECE St ST S E TN, ik
RRER, HEMRRERPIHEN RStk [45R] FHRERFR KR RN A F SR> X L) 35 E B 5% % 5
A (P<0.0D); AMLAME AW EHIFEN 3.22 m, FEFIEN 4.79 cm, MERPFEN 0.00508 m?, HHIRER
AR5 RECBATE RN 25.42%~82.48%, R &R BHE ARGy 0.86~0.89, FbkEE AR VE N 0.23~0.38; FK & PK20
MR R B, MR R, AR & PR20 MM & AR R ) — M & 71 3 ok, Bk PK20 #F, PK33. PK6
1 PK46 SRR — MR A St ks SR MR E 3 IEARSE R R, FIFIZEA P IAAE 5% N GEZR Tk H 10 MR
FKF, NEXRZBWE. BARFIMARME 25959 3.85 m. 6.50 cm F1 0.00892 m?, BB 5N 17.30%. 31.02%F0 65.0
8%, AT LR IIE 16.31%. 31.59%H1 67.73%; UL 2%MI NIE R B 5K R R B0 Rk, ANER 10 MUK R
ekt B A AR 3ME 2 519 5.06 m. 10.72 cm F1 0.02414 m?, L4519 11.86% 17.31%F1 38.68%, 435l
H Y HRIAME 52.87%- 117.00%F0 353.76%. (4516 ] ALt R R RAE R Sk a2 sttt gL ot RIS KL,
] il AR TR DU FR L R Al

KHEIR: b CPFRER; ERTR FKRIER

Variation Analyses of Growth Traits in Half-sib Families of Pinus koraiensis and S
uperior Families Selection
Wang Fang' Wang Yubin> Wang Jun' Zhang Yudong® Wu Lin?> Liu Lifei? Wang Yuanxing'"
(1. Jilin Provincial Academy of Forestry Sciences (Jilin Provincial Forestry Biological Control Center Station) Changchun
130000; 2. Jilin Sengong Lushuihe Forestry Co., Ltd. Baishan 134300)

Abstract: [Objective] The genetic variation of growth traits in half sib families of Pinus koraiensis was analyzed, an
d excellent genetic materials were selected to provide materials for the construction of high-generation seed orchard and fo
restry popularization and application. [Method] Using Clonal progeny in primary garden of Pinus koraiensis seed garden
in Jilin Forestry Co., LTD. as meterials, analysis of variance, estimation of genetic parameters, analysis of general combini
ng ability, correlation analysis and comprehensive evaluation of tree height, diameter at breast height (DBH) and volume o
f 218 19-year-old Pinus koraiensis half-sib families were performed to screen excellent families and select excellent single
plants in excellent families. [Result] There were extremely significant differences among different families, blockss and fa
milies*groups (P < 0.01). The average height of all red pine families was 3.22 m, the DBH was 4.79 cm, and the averag
e volume was 0.00508 m>. The variation coefficient of phenotypic variation of each trait ranged from 25.42% to 82.48%,
the family heritability ranged from 0.86 to 0.89, and the single plant heritability ranged from 0.23 to 0.38. The average v
alues of tree height, DBH and volume of family PK20 were the largest, and the general combining ability of tree height,
DBH and volume of family PK20 was also the largest, except for PK20, the general combining ability of PK33, PK6 and

PK46 were also larger. There was a significant positive correlation among the traits. Ten excellent families were selected

HEH: HHRERHERBEITRITE (20200402094NC)
* F U NImIE S
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by comprehensive evaluation according to 5% selection rate. The average tree height, DBH and volume of the selected fa
milies were 3.85 m, 6.50 cm and 0.00892m’, respectively, and the genetic gain was 17.30%, 31.02% and 65.08%, respecti
vely. There were 16.31%, 31.59% and 67.73% higher than the local control mean, respectively. Screening excellent single
plants in the excellent families, the average tree height, DBH and volume of the 10 selected single plants were 5.06 m, 1
0.72 cm and 0.02414 m?, respectively. and the genetic gain was 11.86%, 17.31% and 38.68%, respectively, higher than the

local control mean 52.87%, 117.00% and 353.76%, respectively. [ Conclusion] The selected excellent families and excellen
t single plants can provide materials for genetic improvement of high generation seed orchards of Pinus koraiensis, and pr
ovide excellent germplasm resources for national reserve forest construction and forestry double increase.

Key words: Pinus koraiensis; half-sib families; growth variation; family selection

21k, (Pinus koraiensis) AR} (Pinaceae) faJ& (Pinus) H&EFeA, ARE, FEHAA T RN
ZIEK AL, ERPE. O, SEEADES . HARMBOEN, MR, S595, 4
PR EIEIE, W nE, RRAEE 2 i HALR M AMM R, Frf, BTHMFEREE, BAEREN
TH. M E, Rttt 2EERRKEHTRMP (Yang 2021; DR 2023) o EFKR, ¥F
Z MR TAEE X LLAA R SRR B, AT T2 AR 45 908 B AR R FOE & &3 & 77 07
(i fe 2022; #fidg 2021; FRoE 2023; E47 2021) , BEEZGFASIIARWIRE, B S0 A b
F#iE EHE, SEEM. M ERRE R HEM MR, SBEARSK, RAFET0 akih
(F Pt 2022) , G REAKER, REAGAESE RO MAE KRB AS R R HEENE.

MARAERK MR F RN G MR, R, MRSE, S&BERMRIE, hISmEEELEE,
A —Fpeh, AERAEKERAEFE R mERSE (2023) 658 7 11 FAMAR TR AE KR
AR, SRR, 7029 BRI E. MfE. RHRMR. dEiESHRESREE, SHRET 9.2
1%. 18.73%. 45.36%. 16.38%, 4rill&ilIetk- T3 1.22. 1.32, 1.93. 1.34 f%; HEMATE (2023)
R 25 METIAR R EAAEFE NESR, LR R[HCH 33.33%~51.09%; HE{EIESE (2017) Xt 26
AT R R MR RAEKMEREITEAEL T 00, SRKRH, MRMREL R R &5, H~ 049, H
UORMIE (0.23) o AHFFT DL PRAR T8 A MOl AT BR 28 & LA WI R 7 I o Pk & FARY: B RN 7L
X, X 19 A 218 ML R R R AR MERIATEEL RS, MERLRER, HEMREXR
SN Tib iy =N 2N v /S EAW V=R 1 e e v (= 267 e i S A ER B 27 7 S % 47 1 7 NV 5 2 S

1 BFF XA

T XA T 7 AR B L TP B 82 7K BUE KT AR 36 #RBE 6 /NEE (128°01'N, 42°30'E), ¥4k 60
0~800 m, JEILIEW AWK, THEOARFRE, RaOMEKEERSEX. #5129 C, AKH
P 100 d, TCREIAEFEY 110 do P H G %L 2398 h, FFIF%KE 894 mm.

2 AR

2.1 ke prkt

RIS BN 75 ARAR L8R KWL A BRA R L0AA P 0] G el 208 et R AR, 3k 218 A [l
K% (PK1~PK218), JLiE 8 MR, BN MHs M FEWIIRS, 258 CKI (ZE /KT TE K
TIMIH LR LA P FIR A A S B R R CK2 (R /KT RO J= 78 MR bR 37 2048 B 1 VR A #E b 15 21 i 2%
F) CK3 CERAKMAMOLE DY MIH LA T FIR A R B R R CK4 CERZKITMOL R AR FF ARG 2T a ol
TIREHMABRIMER R CKS (Er/KIM MRk SR 2L SR LA T TR & FEFIR B K R D). CK6 (FR/KImk
W BRI LI TR S MERIN K R CKT7 (38 [ AR TR SR K R ). CKS
CEAN A& AT TR BRI EIN K R .
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2.2 MRFE

2001 4F, SREEFR KIMTLAAFD T I8 -p WIR E O hn TP R AT, [l — Gt /PR AR, 2005 4T
KT MR 36 MRIE 6 /NPEREAT A, SR SE AREMLIX 20101, 8 #R/NIX, 6 IREEE, #RATHE N 2 mX2 m.
2019 4 9 HH Ay, X 19 4E4E 218 NI R RFMM . BRRAT SRR A, W v R A 38 RO AT
&, MR AR G TIE, TFEEARTSIAME, MEBUFEARX KIE 2016) WF:

V=(H+3)g,,f

AHF: g,,=(3.14DBH?)/4 Hh H FonM e, #4008 m; DBH £onfifR, 008 m; f&RTFH5%
B, 033, SEARMI VHERALR mi.

2.3 HIEALIE

SKH Excel 2017 X480 AT B 20 IR FIAH LA kA7 25 VP S — RBc & J1THEL, KA SPSS
19.0 FAFHEAT 7 225001 A2 5 BB HTRIFE DG HT

Wi AR M RRI T Z 0 B8 (£ 55 20190 4:

Xix = M+ +b; +aby; +e
Reb: Xy FORKFR AL bk k IR  p FoRR— RN R, o Fondt—R A
IR BB, by Fon K — R AR, aby Fondt—RMUE AL XA AN e RRRE B
TR RZHOHE A (Wang F 2018) 4:
PCV =SD/X

K POV RR g VERIRTAS 5 A%, SD Fomit —TERIARHER . X SR MR AT 4

1E.
A ARIE o 2 BN R B W, SRR R R % 0 b kit A% it 58 5008 (BRIERH 2005):

h? =BRo; /62 +Ro%, +BRo;
h? =(c?+0o; +0?)l4

KRefs hZ o N2 B RIRRE MR K RiE DRIERRIRIE J): 0f . of « oF S RIFIREE—EIRIO R

BREFESE. RASXABEN T Z0E. RANT ZE0E; B RRXANE, R ERRHKENAX,
— A A T E AKX (FREEFH 2005):

Gea :Y_,U
e G B — AR —ALA 7; X FoRIE— A SRl A h FAREA PR

WPIME: g RN TR AR AT A AR — MR 1P 351
KBRS HE AN (Wang F 2018):

2 2
Moo = COVID12 /,/o'plo'pz

2114



5 )\ E AL AR K 2 S25 &2

R, FORIER | SEER 2 Z AR SR A Cov,p, FoRtbik | SR 2 Z i %, o .

O oo PP HIFORIER 1 SRR 2 AT 2.
XK RS BT R A LR AR AT & 2 EIRGREEVE, HE A (Ahmed 2019) 4:

Q= a; ai:Xij/ijax
\ =

Kb QFRHR i Bl bk | MZREIPOE, X FRER 1 BURKR i j YEIRICPIOME, X, &

MR JTEITE KRBT AR R IE, n RS 5N MRS
BHERE A (FREEFH 2005)) M:

AG=WR/ X

o AG Rtk IE I, W RRaE2, REFE—IERIRES, X Forft—

PRI o v BeAb 13 #2228 P it R 2K AR Bt R BpRIE — PERIR P S SR S AR P A 1 2 1H,
FEITALEFEZ -

3 RS540
3.1 BFMRFES
218 NMIMER SR T Z TR WL 1. SR ER: SMHIR WE. WiE. MDD EARRR
[B] L AR ZHIE] . AN [F) 2K FRox X 2 Ta) 241k B & 2 72 Sk~ (P<<0. 01D
F=1 EMERFESN

Tab.1 Variance analysis of each trait

PEIR 7 S A5 H ¥77 F & BEE
Traits Variance source df MS F value Sig.

" K % Families 217 3.791 9.154 <0.01

B 5
[X4H Blocks 5 15.082 36.416 <0.01

Tree height

[X#H %% & Families * Blocks 1061 2.072 5.004 <0.01
% % Families 217 23.68 7.902 <0.01

4%
[X4H Blocks 5 210.864 70.363 <0.01

DBH(diameter at breast height)

X4 *3% % Families * Blocks 1061 12.585 4.199 <0.01
% % Families 217 0 7.187 <0.01

MR
[X 2 Blocks 5 0.001 45,755 <0.01

Volume
X4 *5X & Families * Blocks 1061 5.17E-05 3.664 <0.01

3.2 FMREETZHH

218 MLRAEFRIBE R = AR B AER RSHNE 2. EELLIMK RZR & FAEN 3.2
2 m, ABMEHN 2.33~4.38 m; MR TIMEAN 4.79 cm, ABlEHRN 2.51~7.62 cm; MAHIFIE AN 0.00508 m
3, AZME 0.00132~0.01231 m?. BMEAIRFRAL 73 RECRATE Y 25.42%~82.48%, MR R AL 5+
REURK, N 82.48%, HIRNHINMIE (44.59%) AR (25.42%). FMIRE R4 1 AL IEEA 0.
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86~0.89, . MUARFIM BN R Rk S 8GE, 737008 0.89. 0.87 A1 0.86. &1 BB AL JJ IR &
WAL FJEUN, TG 0.23~0.38, A 1) SApREL 180K, v 038, B AR ARA AL i) S pk A% 7353 9 0.
27 F10.23,

2 EHRFEHEREETRSH

Tab.2 Means and genetic variance parameter of each trait

. ) bRk % AR R EESulig L
PEAR A Al o BRI S
standard dev Phenotypic coefficient yal s
Traits Means Range h
iation of variation h?
W
Tree hei 3.22 2.33~4.38 0.82 25.42% 0.89 0.38
ght/m
ke
DBH(dia
4.79 2.51~7.62 2.14 44.59% 0.87 0.27
meter at brea
st height)/cm
p
0.00508 0.00132~0.0123
Volume/ 0.00419 82.48% 0.86 0.23
1
m3

3.3 ERAHEZMERMTEIE
218 MR MR R, HAIETHI K R, K &R PK20 MR SR, N 4.38 m, Hik7mlh

PK98 (4.20 m). PK6 (3.99 m). PK46 (3.97). PK64 (3.87 m). PK71 (3.80 m). PK31 (3.77 m). PK
69 (3.77 m). PK53 (3.76 m). PK17 (3.66 m) JRFK HM 1)~ FMEAE 2.35~3.66 m Z[A], PK13 5
PK33 (W & P EE &N, 205108 2.35 m A1 2.53 m. PK20 FIMARMER K, N 7.62 ecm, 4% KKK A PK
6 (6.85 cm). PK46 (6.73 cm). PK26 (6.64 cm). PK86 (6.53 cm). PK3 (6.43 cm). PK64 (6.38 cm).
PK29 (6.30 cm). PK98 (6.11 cm). PK97 (6.08 cm) ,PKI13 KA {EH/DN, N 2.90 cm, FRHLEXAR
PIIARAELE 3.08~6.08 cm 8. MARFHMERHESIF, PK20 MR, 4 0.01231 m?, HIR5 515 P
K6 (0.00979 m3). PK26 (0.00932 m?). PK64 (0.00913 m3). PK46 (0.00856 m3). PK71 (0.00842 m3).
PK72 (0.00838 m3). PK3 (0.00809 m?). PK86 (0.00775 m3). PK97 (0.00757 m3), PKI16 [KIFfFH /],
790.00176 m?, HERRERZMAFIIELE 0.00181~0.00757 m? Z[i] (5§ 3D,

3 BMERTIE (OETARER)

%% 3 Means of each trait (Mean T SE)

ES e KHR 4% £ ZEA
Families Tree height/m Families DBH/cm Families Volume/m3

PK20 4.3840.55 PK20 7.6242.11 PK20 0.01231+0.00718
PK98 4.2040.67 PK6 6.8542.19 PK6 0.00979+0.00575
PK6 3.9940.79 PK46 6.73+.25 PK26 0.00932+0.00883
PK46 3.9740.41 PK26 6.6442.51 PK64 0.00913+0.00719
PK64 3.8740.90 PK86 6.53+1.84 PK46 0.00856+0.00332
PK71 3.800.97 PK3 6.43+1.95 PK71 0.00842+0.00709
PK31 3.7740.91 PK64 6.3842.61 PK72 0.008380.00665
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PK69 3.7740.73 PK29 6.3040.96 PK3 0.00809+40.00469
PK53 3.764.01 PK98 6.11+.29 PK86 0.00775+0.00468
PK17 3.6640.97 PK97 6.08+42.32 PK97 0.00757+0.00783
PK65 3.6620.91 PK66 6.08+.75 PK17 0.00757+0.00746
PK26 3.6340.77 PK31 6.01+2.04 PK53 0.007550.00659
PK72 3.62+.26 PK71 5.9542.93 PK31 0.00748+0.00514
PK3 3.6040.79 PK5 5.7842.38 PK98 0.00747+0.00400
PK57 3.5941.06 PK72 5.7613.24 PK5 0.00719+0.00567
PK5 3.58#1.01 PK17 5.7242.64 PK66 0.00694:+0.00405
PK66 3.5740.42 PK53 5.6442.76 PK15 0.00692+0.00636
PK10 3.5641.05 PK21 5.6441.49 PK57 0.00680+0.00706
PK91 3.5540.86 PK48 5.6441.35 PK60 0.00665+0.00508
PK48 3.5440.44 PK28 5.63%2.27 PK28 0.00658+0.00606
PK39 2.67+0.81 PK45 3.43+1.88 PK84 0.00259+0.00312
PK30 2.66+0.37 PK94 3.40+1.66 PK56 0.00254+0.00176
PK84 2.62+0.74 PK30 3.34+0.99 PK45 0.00248+0.00235
PK83 2.59+0.98 PK88 3.33+28 PK94 0.00232+0.00183
PK16 2.59+0.53 PK23 3.26+1.24 PK13 0.00197+0.00254
PK23 2.58+0.51 PK16 3.17+1.21 PK23 0.00186+0.00190
PK13 2.53+0.79 PK43 3.08+3.46 PK30 0.00181+0.00088
PK33 2.35+0.76 PK13 2.90+1.92 PK16 0.00176+0.00167

e GANMERIE Y KB /NHES).  Note: The mean of each trait was ranged from big to small.
3.4 ZFMEKR—MREE NI
FYERI— LA IR 4. W E—RIECA S ARSI 0.00~1.16, 4 — M BC & 71 4%
EHHEA AT K &35 PK20 (1.16) PK98 (0.97). PK43 (-0.89). PK33 (-0.88). PK6 (0.77). PK46 (0.
74). PK13 (-0.69). PK64 (0.65). PK23 (-0.64) Al PK16 (-0.64). M4z — & /1485 AR TE N 0.
01~2.82, HEAHIHHIZE RN PK20 (2.82). PK33 (-2.28). PK6 (2.06). PK46 (1.94). PK13 (-1.9
0). PK26 (1.85), PK86 (1.74). PK43 (-1.72). PK3 (1.64) F1 PK16 (-1.62). FF— A F14a % EAR
HSE A 0.00001~0.00723, HEAHT I R 50518 PK20 (0.00723). PK6 (0.00471). PK26 (0.00424).
PK64 (0.00405). PK33 (-0.00376). PK46 (0.00348). PK71 (0.00334). PK16 (-0.00332). PK72 (0.00
330) F PK30 (-0.00327). ZK % PK20 B & B #Rp— M ic & i35 sk, B PK20 4b. PK33. PK
6 Fl1 PK46 %1 1 — M ic & 1 30K .
x4 BERRAFANEMER—RRECE

Tab.4 General combining ability values of different traits in each family parent

eSS W i ESA fifs: ESA MR

Traits Tree height Traits DBH Traits VVolume
PK20 1.16 PK20 2.82 PK20 0.00723
PK98 0.97 PK33 -2.28 PK6 0.00471
PK43 -0.89 PK6 2.06 PK26 0. 00424
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PK33 -0. 88 PK46 1.94 PK64 0.00405
PK6 0.77 PK13 -1.90 PK33 -0. 00376
PK46 0.74 PK26 1.85 PK46 0.00348
PK13 -0. 69 PK86 1.74 PK71 0.00334
PK64 0.65 PK43 -1.72 PK16 -0. 00332
PK23 -0. 64 PK3 1.64 PK72 0.00330
PK16 -0. 64 PK16 -1. 62 PK30 -0. 00327
PK83 -0. 64 PK64 1.59 PK23 -0. 00322
PK84 -0. 61 PK23 -1.53 PK13 -0. 00311
PK71 0.58 PK29 1.51 PK3 0.00301
PK30 -0. 56 PK88 -1. 46 PK94 -0. 00276
PK39 -0. 55 PK30 -1. 46 PK86 0. 00267
PK69 0.55 PK94 -1. 40 PK45 -0. 00260
PK31 0.54 PK84 -1.36 PK56 -0. 00254
PK53 0.53 PK45 -1.36 PK17 0. 00249
PK88 -0. 50 PK2 -1. 34 PK84 -0. 00249
PK65 0.44 PK98 1.32 PK97 0. 00249
PK17 0.43 PK97 1.29 PK53 0.00247
PK45 -0.43 PK66 1.29 PK31 0. 00240
PK7 -0.43 PK79 -1. 24 PK98 0.00239
PK26 0.40 PK31 1.21 PK79 -0. 00225
PK72 0.40 PK89 -1.20 PK8 -0. 00221
PK89 -0. 40 PK85 -1. 17 PK2 -0. 00219
PK94 -0.39 PK71 1.16 PK5 0.00211
PK47 -0.38 PK56 -1. 14 PK47 -0. 00211
PK3 0.38 PK67 -1.09 PK42 -0. 00206
PK19 -0.01 PK82 0.04 PK50 -0. 00008
PK44 0.00 PK76 0.01 PK61 -0. 00004
PK90 0.00 PK74 -0.01 PK90 -0. 00001

W ANFMIR — MR & A48 0 RIS . Note: The absolute value of general combining ability of different traits was ranked from big t
o small,
3.5 XD
SR MR B, WS B AR AR AR AR R 35 IEAH R 2R, ARG R 079008 0.908 A1 0.837, Fite 544
MR RE AR K R, X AREN 0.935.
x5 NEINMERERIER S

Tab.5 Correlation analysis of different traits

PR Wi fifs:
Traits Tree height DBH
JiioEes

0.908**
DBH
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M

Volume

0.837** 0.935**

H: TRIRTE 0.01 KPR . Note: ™ indicates significant at the 0.01 level.
3.6 ZAEM
BT B FIA FRSS AR B35 IEAH G OR R, BRI U =AM HIRAR 45 B0 218 ANZL A [F] i 5%
RIATEA T, BL S%INERATIRS:, fMikd 10 MEREK R, 49N PK20. PK6. PK46. PK64.
PK26. PK98. PK71. PK3. PK86. PK72 (5 6). fEIEH MR B K &R 4k 40 & HAREAT 256 P, BL 2%
PINIERFATLEA VAN, ikt 10 MR B4k, 7398 PK56-2-1. PK41-2-3, PK56-2-6. PK41-2-5. PK
152-5-1. PK41-1-2. PK161-3-2. PK10-3-1. PK41-1-3. PK41-2-6 (¥ 7). A& 10 M KK RZ W 51T
HIME 3.85 m, ELECPIMEIERE 0.63 m, WAL A 17.30%, Eb 2t B8 AR m P E IR 5 16.31%; Bz
R 344E 6.50 cm, LLAESFEIESRE R 1.71 om, BAEG &0 31.02%, b2 $uo0f R BP0 (E 42 & 31.59%:
MALEFIIMEN 0.00892 m?, ELEMACFIIMEEE R 0.00384 m3, AL 25N 65.08%, bbbt i i #4 FAF
BIMESE R 67.73% . TEAL R K RHER R AR, DL 2%MANIERATIES, ANIEM 10 ML R RN & 17
BIMEHN 5.06 m, HLECPRMERRS 1.21 m, BEEEN 11.86%, ) B A0 s P E 5 & 52.87%; i
BRPPIIMEN 1072 om, HESPFIERES 4.19 om, BEER 17.31%, YRR 2T E 25 1
17.00%; MEFSFEME 0.02414 m?, LLEIPIIER S 0.01514 m3, BLIEAE N 38.68%, Lk 4Hhxt {44
BUPIMET = 353.76% (3K 8).
% 6 FRERREATN (0

%% 6 Comprehensive assessment of different families (Q; values)

Familes < Familes @ Familes “
PK20 1.732 PK96 1.376 PK36 1.265
PK6 1.614 PK9 1.376 PK18 1.264
PK46 1.576 PK37 1.376 PK38 1.262
PK64 1.570 PK14 1.374 PK63 1.253
PK26 1.567 PK87 1.359 PK34 1.240
PK98 1.538 PK55 1.357 PK54 1.238
PK71 1.527 PK59 1.346 PK100 1.237
PK3 1.524 PK27 1.345 PK24 1.236
PK86 1.508 PK92 1.344 PK67 1.217
PK72 1.504 PK82 1.343 PK41 1.209
PK31 1.502 PK75 1.340 PK8 1.202
PK53 1.487 PK99 1.337 PK85 1.201
PK22 1.389 PK12 1.281 PK16 1.072
PK95 1.388 PKT77 1.280 PK13 1.057
PK91 1.381 PK51 1.274 PK33 0.986
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® 7 MREXRTDEERNGEAITFN (01E)

Tab.7 Comprehensive evaluation of individual plants in excellent families (Q; values)

L7 LN/S
Simple plant o Simple plant o
PK56-2-1 1.7099 PK10-6-3 1.2322
PK41-2-3 1.6502 PK10-6-5 1.2322
PK56-2-6 1.6067 PK6-6-1 1.2296
PK41-2-5 1.5722 PK108-6-3 1.2206
PK152-5-1 1.5527 PK41-6-6 1.2196
PK41-1-2 1.5450 PK161-3-1 1.2173
PK161-3-2 1.5388 PK161-3-2 1.2173
PK10-3-1 1.5328 PK168-3-5 1.2063
PK41-1-3 1.5319 PK168-3-2 1.2063
PK41-2-6 1.5088 PK108-4-1 1.2054
PK10-3-1 1.2322 PK168-4-1 0.5332
PK10-3-2 1.2320 PK168-4-3 1.5232

e PK56-2-1 RIREE 56 SR AL 2 XALPHIEE 1 R, HE BRI PKS6-2-1. PK56-2-1 mean the first tree in the second block
of PK56, expression pattern of other single plants was the same as PK56-2-1.
* 8 MRAAZMMR BB MERAIE(RIEE

Tab.8 Genetic gain of each trait in the superior families and superior simple plant

RERE R SRR
f Superior families Superior simple plants
4
B =R V7S
Trait A S 3] pu pagit xR T BIE pu Xof HE X
rai
{§ Means of supe 1425 Gene  J{H Mean /) tk Percentage Means of 1325 Gene  34J{i Mean 4} Lt Percentage
s
rior families tic gain s of CK above CK superior simp tic gain s of CK above CK
le plants
B
17.3 11.8
& Tree 3.85 3.31 16.31% 5.06 3.31 52.87%
0% 6%
height/m
it
31.0 17.3
1% DBH/ 6.50 494 31.59% 10.72 4.94 117.00%
2% 1%
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65.0 0.0053 38.6 0.0053
1 Volu 0.00892 67.73% 0.02414 353.76%
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4 ¥18

LLRp R ARACHO X B AR R, 6 HL AT RFh e & B B A SRS o AR S a4 o R A 3
fi, R R R R R SRR R AT IS (Persson 2003; Palle 2011). AHWFFEF A &, B F1 447
TEARFIZR Z AR B 3 22 K, R LRBE RNEKMRER RIEAEENEE L5,
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XA R K RWEERME T 2R (PME ) 2023). BESHBIMEE N MAM R ARG EEEH, TR
RECFEHEL JJ MR B M AR EE A S5, 9 AR R AE 7 N R B AR 25 T — 4K
RIREST (RIGEFH 200500 ASHIF 5T H & MR R Y AR 7 RECE A TG 25.42% ~82.48%, H MR R R AR
e RBER (82.48%), XA HI MR RIR o 8% 07T, S IR IR s AL T R (0.86~0.8
9), FBL P AR RS2 v FE s AR 4 . MARTEIR BB S AR TR AR 7 KB s A 7, 1l
B AR OO 5 70 A LU BC PR i, HL S v B B2 R A 4, DRIt AR R IR A7 1 4% 2 R HA BRI 7 )
(FERE 2022; #EH 2019). AHFAHLAIAK R SR PRRIBUE J1/NT R RiEL 1), X EIRIEE (20
17) X5 BRI A (2004) SFAZA KIRF FEAAEL .

BifEE b, —RACE 10T DR MR AR AR 2 TR I SE R R ), ORI RiERE S, RIEE
FEFR, & @R ot R GRS A B M SRR GRS, PR AR A KA KA E
(E 2023). AHEF X218 AR [ M K &R 1 AR KR EBEAT — LA J1 90, WL & BRI R &
HPK20. PK98. PK43. PK33%, Mft—MHAL& JBCRIMIZR R2APK20. PK33. PK6. PK46%%, MA—fk
B & BRI 2 PK20. PK6. PK26. PK64%%, Wl LMRIEAFEM BRI EHIR, EFHEAENEA. X RPK
20, PK33. PKO6FIPKA6H] . F42 A AR — A & F1305K, Ui X S R R ISR A AT 1 A KMok agt
B RIIL RAPEE OffifE 2021).

FHOC BT B W P P 38 BUPEIR 2 TR AR OG G R, AAZRE WA 2 R IR B AR (AR A (BRAFF 2022). A&
W, WEs R, MR R 2R E EMH SR, H e 5MBIMAECREE K (0935, X5
PIMEAR Z i Fe 4 AL . BRBHAE (2023) X042 Fh 1 [l 2 [F) il ARRE T e, S5 R Eon i m . Mfe fiet
FRIA) () IEAH SR RTA BIR B 25K 25 (2021) RHZIAAMERTETE 2 K AR A K MR BEAT SPAN BT
o RIMTGVERMEF RIEFL . WE . MARRGE IR S0 2 E B G IR E R, FIHZEE T
WiF, PAS%EINERTGE H1I0MERE R, NEXRBIN & R A 8 AL 1 555 00817.30% 31.
02%#1165.08%, 51K F4H 43 1) 1o HE 24 6t B AME 1116.31% 31.59%. 67.73%, X5 EF5%  (2023) %t
VEEAIKEID (Fraxinus mandshurica) “ERMIR) 8428 7 o T T 45 SRAHL . 2% NIER, TERR
FRPIEFR R, Nk RPN . B AR B P 3ME 2 5 95.06 my 10.72 cm#A10.02414 m?,
VIHARE s, BSR40 50 & H 25 R (E 1152.87% . 117.00%F1353.76% . ik It R
FAME RS AR KR B R s et e, HAMRISME R B3 m o B, #—25 Ui
AT R R R R PR FERE AR . Tk R R R R AR R AR TR AR R & Ak ke
ATHET LA, (R Ay v AR [l A g AR I L il AL

5 &8

ZLRA R AR AL MR X ML R () 2 b, 72 BRI s i 46 R B B E . T AR KSR
18, B E G, PP R 1 L0 AR L R R o AT LLIE B AR MR R IZ0AA X R ARy H A5
FIH Z VIR ZEG VPN VE S BITHE 10 MERFRF 10 Mikk. NERMRLEA B EA KRS, SRk
3 2 5 v HLS 3 v O B, O AR AR R PRI A% 25O R S KA R 1A 8 1 A AR S i
TR BRI & BRI SRAS, AT B A AR AR BRSO S A

=l

& % 3
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