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AR FRBEFRXRER . ELIR
HU% HBE TRV F 4

EOFT I OERX KRGS UK HER BHEEA
CARAEARAY R A ARA I A5 Tl R R T S0 B0 28, PAJRIEE 1500405 > 5 AR MO BHERFFEBE, K3 1300005 7 Mk 2 Kl Aol
JR, EARTEAS 1343005 *E AR M B AR, EORMIAT 135300)

B OE UEMREEKRTEEMEFEN S5 DMK FAORFERTFREEAMAH, 5T
HAEKMER(KE WE TE) ELUER(ESETANAELERNRE LK) g s b 3
TRE, A ZMREAITNN T R, E4EK SRt rE o MR, hEHAR
FATBREREN. EUREFAXRAAFR AN ZRHAFREERFE, L ER
AL RZBENTEEN 13.9%~61.0% , M EEN 2R 55N ERABAANTHRERZANIT
MW MR EREMTR R AWK RRE A (25K 0.47.,0.52 Fn 0.48) ¥ K T 2 4Rk
A (42557 0.37,007 F720.10) ; IR KR A KR FEMRAFRENZHNEREEE
HARRBUSUNEFEFHH 8 MBERR, EMR S ERFRE G NREHE
A 16.8% 71.4%F1 0.5% 5 A 2% M N EEM B R R P FHE 7 ML B E4k, AR
B sL EAuN G A A WAL 3 0 B 66.8% 80.9% 1 0.7%.3X B 3% thE B K £ fu itk k
AHARME, THRFLEEMFEES R, VB RMFEEEZR LM

KW W FRERRZ; Ak, £ mEES; TR

Variation of the growth, fruiting and resistance to disease and insect of the half-sib families
of Pinus koraiensis superior trees. WANG Fang'”, WANG Yuan-xing’, WANG Cheng-lu*,
ZHANG Wei-na®, LIU Wei-sheng’, LU Zhi-min*, YANG Yu-chun®* ('State Key Laboratory of
Tree Genetics and Breeding , Northeast Forestry University, Harbin 150040, China; °Jilin Provincal
Academy of Forestry Sciences, Changchun 130000, China; *Lushuihe Forestry Bureau of Jilin Pro-
vince, Fusong 134300, Jilin, China; ‘Liuhe County Forestry Bureau of Jilin Province, Liuhe
135300, Jinlin, China).

Abstract: We investigated the growth traits (tree height, diameter at the breast, crown diameter) ,
fruiting traits ( total number of cones in 7 consecutive fruiting years) and resistance to disease and
insect of 551 half-sib families of Pinus koraiensis superior trees in 29-year-old in Hongwei seed
orchard of Lushuihe, Jilin Province, with the method of multi-trait comprehensive evaluation and
combining with six traits. The results showed that all the traits were significantly different among dif-
ferent families or blocks. Phenotypic variation coefficient of different traits ranged from 13.9% to
61.0%. The extremely significant difference and high variation coefficients were beneficial for elite
families evaluation and selection. The family heritability of volume, seed yield and resistance to dis-
ease and insect (the values were 0.47, 0.52, 0.48, respectively) were higher than single plant her-
itability (the values were 0.37, 0.07, 0.10, respectively). There was a exiremely significant posi-
tive correlation between growth traits, fruiting traits and resistance to disease and insect. 28 elite
families were selected with a selection rate of 5%, with the genetic gains of volume, seed yield and
resistance to disease and insect being 16.8% , 71.4% and 0.5% , respectively. Seven elite individu-
als were selected from the elite families with a selection rate of 2%, with the genetic gains of vol-
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of Forestry Sciences (LKY-2018-02).
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ume, seed yield and resistance to disease and insect being 66.8% , 80.9% and 0.7% , respectively.

These elite families and individual plants showed obvious advantages, which could guide the

thinning of clonal seed orchards and provide breeding materials for the construction of high-genera-

tion seed orchards.

Key words: Pinus koraiensis; half-sib family; growth; fruiting; resistance to disease and insect;

variance.

ZIH ( Pinus koraiensis ) N ¥AF} ( Pinaceae ) #4 )&
(Pinus ) HWEIA B2 0 R B9 AR F, R 5
B TSR R R A e E R TR A
AR AR = MR 5 A B R Lo
AT R T B, MR R M A R A
HH KR ML 4E5F 5 IR Y i, & —FE IR
B B IR IS ANA B A AR R RS
R IE A AR LA AR AT T | 5 5 7
B 15 3 R s s s

TELLRABAL R D7 T, T HA K BE 6D
L0, L R X RV B LD IPAN  E 2 T B
5k T, RE T 20 g 80 ARCHF IR E 2
AN s i S R S = R | R T IR 2D B P
AR AR TN FER L R KR JEA
Bk O R B AR T B ORI 4 TR AL G 3
SEAE B AN T U EL RS Y 1K ZEAN S, St B
RBAZ B AT AL, —HE DA PR 5 25 5 MR
AWM EFENILRAOMER (LHER) ik
H:II[]2‘14]'

TP B RE ) 2 3 EHRUR E A U=
el T — TR | R AE Y AR I ) B A —
HMFEREE S A T A S TR I 35 A5 R 3K
R LA AR X R P [ st e vl DA R AR AR S )
B HRE SRR AR P Tz L T AR A e A G
W FBARAEKRE AN ERDT KT A
AU RN R B AR SR ARVE Y R DA R IR AR
VEW) B PR = M BB A 0 MR Fm RE
BAE T R B RR AE 2 BE Rl R BT 5
L2 X ST AP R B R B g A, O
HIRG A G559 R 13 55 2R EE & PEf ik
PRIIIESR 245 R DL GE . A B 58 DU AE K T35 bR 8
TKITLLAS [ R R R P LI 1) 551 LA PEMS
[ I 2 2 O ATRE, X H ARG 558 R4 HL 3 fE
FIHEAT VR AR A, A 2 MR 55 VPN X 452 W]
REFIATEA TN IR R K R AR 0L, LA
BILLRAR RFHIEE AR 1 b 2 45 i A4 it 3
WIS FIZ 25 5dE

1 ARMREHARTGZE

1.1 RE AR KA R R

TRIS AR T35 AR 1 LU A B Bk g
il 7Pl ] R 9 21 A B i Bk b (42°27'—42°28" N,
127°46'—127°47" E) . i% 3 J& b i 7R W 22 WS
e, 4K 700 ~ 800 m , T3 A IFARLE 18 HATN A
AR 4 °C, EFRW 110 d, 4EFE/K 800 mm , 4 7%
%18 1058 mm , 4E34 H BET%L 2352.5 haX i 4k
LIRS TR AR 2 AR, 551 A4S ( PK1 ~ PK551)
UG T E 2R A X B RS AT
FARFR I, FACT 1985 4EFH 1, 1989 4 5 HiE
FARI AR, 2R I 58 e BEAL X L 11, 4 #R/ZNX, 10
WHEE RITHEN 1.5 mx2 m.

1.2 W55k

2014 4£ 5 H % 29 4E4: 551 PNELAS K R IR
M SRR T SRR PR AT B R Victex IV
P T T g B N |, R A ) B A RO 2, e
R A RO 5 A AR VY L R AL AR, DR R
BIH. A 2000 AEFFIG, #HK R MRS SE, R4 IFid
SRR R 2014 EFTA T KBS IR B BRR
ANEL K T AR RYER A BN BRI R 45 R R 458
o AR LT AN R A R R R R R B R
TG, R PUR R FRE S (£ 1) .4
PASEARM BT A AR IF .

V=(H+3)g, ./ (1)
A ig,5=(3.14DBH?) /4;H H = ; DBH N fd; f
RELRA IR SEERIEAR, f=0.33.

1.3 Hdukbr

JIF A B A SPSS 19.0 B 44F BEAT 43 Hr A4 1
Fgfa bR A AR 4G S E AT HUBE T 0 22 4 M
BRI R 2 (2) |, 45 55 3 5 P00 HURE J1 R J7 AR
FER I I A T RR A B S EA T O 2550 W07

X, =pta;+b+ab +e, (2)
AP X, R FR AR j R RIZIAR B |k AR
R EASERIE o, AR RRUN b, XN ab,
NG R R BN se, W IRE.
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Table 1 Score of resistance to disease and insect of Pinus
koraiensis

R HE

Disease and insect

U HUEE 11353
Score of resistance to
disease and insect

1E% Normal 2.0
FARSUR Dioryctria splendidella 1.0
WATER D Pissodes nitidus 1.0
L1 1.8
12 1.6
L3 1.4
L4 1.2
L5 1.0

L1 /R 1/8 LU F %%l L1 meant dropping the needles under 1/8; 1.2 x*
7~ 1/8 LU L (174 LT 7541 12 meant dropping the needles more than
1/8 and less than 1/4;13 /R 1/4 L) I 1/2 LU F %% L3 meant drop-
ping the needles more than 1/4 and less than 1/2; 14 /R~ 172 UL |
3/4LL T ¥4%T 14 meant dropping the needles more than 1/2 and less than
3/4; L5 %N 3/4 UL 754 LS meant dropping the needles more than
3/4.

FHRAR T 2R (PCV) BB AR P HF .

PCV=(SD/X) x100% (3)
. POV RIS 5 R SD IR X R —
PR ST H4E.

BRI K R T Chy) RRR B AE T (h?)
AR AR

hy=0}/(o./BR+a},/R+07})

h*= (O'fz+a'fzb+a'i)/4
Xfohy WERBAL T30 BBk AE T1507 (05
o REDNE RN T 20010 FREXATAENIT
220 NIRRT 2505 s B R KA A EG R =/n
NX AR

FRM T R AR AR R,

T =Cov 1,/ O'fﬂ 0'12)2 (5)
Hfor PR 1 SR 2 RIS R EL Cov ),
PRI IT 22502, Loy G300 A R 1 35
A5 2%

KA TR EE GV X & K R T4
HiEE HEARWR .

(4)

Q; = _21 a, (a,=X/X,,) (6)
S0, BB T (I, X, S PR B 3
X o BV 5 n VPO AR,

S 25 R AR R

AG=WR/X (7)
K1 AG W PRI 25 W 22 R
KPR 1 X R T

2 ERE5SH

2.1 ARG T 25000

H12¢ 2 FTLAE 1, S HRFER TR &R (8] | X 4[]
Pk B0 3 22 5 R AR, - MR TR AR TR X 2 5
K Z AR LA 8]0 22 5 B8 B 25 /KT
2.2 ZMERSHERLRSH

2 3 ATRLE 551 LM R R4 MR 3%
RIAR ST R BUSALTE N 13.9% ~ 61.0% , Hovb | #1 FH
FNGE S 1 R AL S R, B 50% 5 B i
(AR S 22BN, o 13.9% 5 95 HUBE J1 ek i A ity
RIS RZBIIRT 19.0%. KR FE RisfE Ty
AL 0.41 ~0.69, W IR Rt K, Hh
0.69, MR 2550 & M HUAE 1 I R R astAL 143 3
“0.47 [0.527F10.48 ; FARRiBAL /N TR Rtk 1,

R2 S5 NARFREBRRERRERKE A ESH

Table 2  Variance analysis of different traits among 551
half-sib families of Pinus koraiensis
EZIN A5 SRR df MS F P
Trait Variation source
W RH 550 2509 3181 0.000
H Family
X 2] 9 32.013  40.587 0.000
Block
X xFK % 3603 1.502 1.905 0.000
Block xfamily
Mtz X% 550 22397 1.696  0.000
DBH Family
X 4H 9 46.431 3.517 0.000
Block
XAXK R 3603 13.914 1.054 0.052
Blockxfamily
AR EE 550 0.002  1.900  0.000
Volume Family
X 20 9 0.007 5.952 0.000
Block
KAXK R 3603 0.001 1.133 0.000
Block xfamily
e KE 550 2299 1.903  0.000
CW Family
X2 9 75.571 62.562 0.000
Block
KAxK & 3603 1.830 1515  0.000
Block xfamily
LNy FE 550 15968  2.104  0.000
Seed yield Family
X 4H 9 124.062 16.348 0.000
Block
XAXK R 3603 10.140 1.336 0.000
Blockxfamily
buowmeE &R 550 0.165  1.938  0.000
Resistance to  Family
disease and X2H 9 2.748  32.249 0.000
insect Block
RAXK R 3603 0.158 1.852 0.000
Block xfamily

H: Tree height; DBH: Diameter at the breast; CW: Crown width. T[]
The same below.
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Table 3 Means and coefficients of variation of different traits in 551 Pinus koraiensis half-sib families

PR FEHIE AR Prifi 2 A5 R A h2 h?
Trait Mean Amplitude SD Coefficient of

variation (%)
P H (m) 8.15 6.27~9.51 1.13 13.9 0.69 0.28
J#§#% DBH (cm) 14.49 10.32~18.62 3.76 25.9 0.41 0.36
L Volume (m®) 0.07 0.03~0.11 0.04 54.9 0.47 0.37
S CW (m) 3.47 2.15~7.00 1.29 37.1 0.47 0.15
45524 Seed yield (ind) 1.30 0.00~8.60 0.80 61.0 0.52 0.07
FU9% HL HE 77 Resistance to disease and insect 1.87 1.24~2.00 0.36 19.1 0.48 0.10

MR BLRRIE AL TR K, o 0.37, 25 55 i 1 bR st A%
J15e/IN, R 0.07, B HURE T 1 bk istAL 71k 0.10.
2.3 BRFPSIEREFEE

551 DML FIRII S Z b A i T 9.00 m Y
KEZA 13 4, 79 A PK519, PK441, PK411,
PK114, PK376, PK532, PK357, PK416, PK226.
PK344 PK430 PK378 . PK224 , # &= /N F 7.00 m 1)
FEA 6 4, 45k PK1, PK21, PK405 , PK220 .
PK316 ,PK386 , Tl 45 Z B W & I (E A 7E 7.00 ~
9.00 m.PK315 . PK547 1 PK170 1 Mg 248, Y
i 18.0 em, MK % PK1 PK387 PK220 #11 PK406 [}
Jaess /N 4R R 11.00 em. PK315 . PK547 . PK170,
PK431 Fll PK224 [ #F FUR K, ¥ 0.10 m?*, 1
PK406 1 PK387 WM i/, A5 2 0.03 m®.PK98 Fl
PK539 ({708 i K, BI7E 7.00 m 2247, PK350 1Y
PIEE R 5.21 m, /T 3.00 m (K ZRA 58 4, Hidlh
¥ITE 3.00~5.00 m. P-I45 505 KT 5 PERRIE R
H 44,4398 PK315 PK207 . PK105 i1 PK544,25
PMRRBSUBRGE T, BT R 0102 M ERKA
KA HUE P HURE T 34 S W 43 2. 00. PK237
PK215 . PK369 ,PK233 PK56 il PK514 [k 4L 6
N 4G/ T 1.50(K 4) .
2.4 R[EMHERAE BT

551 LUK R R & B A IR e 2 2 5 2 1E
FHOG (2R 5) MAERMEVRE W& AR A R e
Wi 4 AR B 22 38 2 AR S 35 A DGR T (FH G R 4K
7 0.306~0.969 ) , Horfr | B4 FR 5 i 428 () AH 5¢ 2R B0
H, 4 0.969. 4550 5 4 AN K MOk B R0 i E
FHOG, SRR B A G R UK (0.316) , SR JE A2
4% (0.314) e iR (0.277) OB &5 (0.155) 40K H
REJT S KRGS SR 2 8 38 IE A DG OC & {HAH
KRN, /N T 0.100.

2.5 ZVEREGEA TN

H T A A K PR g5 Se PR Fnbos g ) 2
[ R BIM  3E IEAHJCOC R, B AR &5 WA 4
PR REMR 45 5 5 NPT AR T 6 AN TR AR 45 A X
551 AP R R RFATERG V. DL 5% 9 AR 4T
551 A~ [\ ML 5% & i 17 25 & 17 3% £, PK315,
PK187. PK539, PK547, PK544 PK541, PK520.
PK156. PK323, PK534. PK177. PK132. PK146,
PK540, PK139. PK46, PK207, PK118, PK431.
PK105, PK170, PK296, PK246. PK537. PK377.
PK288 PK101 Fll PK543 Ak (3£ 6). 76 %k H 1Y 28
MR R R FEEEA 28R EE A R ik T i
KRREERE, DL 2% B AR BEH 7 M R SRR, o
Wk PK177-2-1, PK118-2-1, PK431-2-1, PK315-10-
1 .PK246-10-1 .PK156-10-1 il PK246-4-1( 3 7).

ATERY 28 K Z M = 1 FHME D 8.62 m, HhEL
SEHAEHEEED 0.46 m, AL 25 K 3.9% ; W43 (1) -4
4 16.78 cm, L ECFBESE S 2.29 em, 8141 25
H 6.5% ; M ELURFI(E R 0.09 m®, Ho BT 4R =
0.02 m®, L1251 16.8% ; T IE 1Y - Y {H K 4.24
m, A RIE AR 5 0.77 m, AL 25 M 10.6% ; 4%
SCHEERIE A 3.02 A, e EARSE B (E AR 5 1.74
A BB R T1.4% ; BUm AE 4 MH R 1.89,
L SRR 0.02, B &1 258 0.5%.7 ML R
BRI 9.87 m, FE BCEI(E 4 1.72 m,
WL R 5.9% ; M2 YR 23.73 em, L ECF
PIER S 9.24 cm, 8L 3E 85 0 23.1% ; MR F- 1
H40.19 m’, FL BSEIEIE R 0.12 m’ st i 25 0
66.8% ; TEMRHY F I H 4 6.13 m, b BOF I (E R 5
2.66 m, BAENE TN 11.2% ; 455 5 1)V 16.14
A, ECE YR 14.86 S, L1 25 9 80.9% ; 4t
s HBE 1 S IME N 2.00, He ECSEEI(E 4R 0.13 38t
35 0.7% (£ 8).
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Table 4 Mean of each trait in each family

EE = Wtz R SR LESE U HEE
Family H DBH Volume CW Seed yield Resistance to

(m) (em) (m*) (m) (ind) disease and

insect
PK519 9.51+0.86 14.99+2 .43 0.069+0.026 3.35+0.83 0.46+0.24 1.71+0.41
PK441 9.38+1.23 15.72+4.82 0.085+0.055 3.82+1.10 1.04+£0.52 1.91+0.29
PK411 9.25+1.43 16.00+£4.42 0.085+0.051 3.65+0.85 1.93+0.98 1.79+0.43
PK114 9.14+2.00 15.22+3.18 0.077+0.035 3.36+0.63 0.00+£0.00 1.89+0.33
PK376 9.10+1.42 15.28+4.83 0.083+0.059 3.59+1.25 1.17+0.89 1.83+0.39
PK532 9.10+1.21 17.10£.2.12 0.092+0.005 3.80+.0.65 0.00+0.00 1.60+0.23
PK357 9.09+1.33 14.48+4.98 0.074+0.053 3.74+1.02 1.06+0.98 1.86+0.34
PK416 9.09+1.22 11.08+4.03 0.041+0.038 2.78+0.90 0.00+0.00 1.89+0.29
PK226 9.06+2.00 15.48+3.29 0.079+0.037 3.79+£0.99 0.54+0.33 1.92+0.28
PK344 9.04+1.68 14.51+£3.26 0.065+0.033 3.00+0.70 0.80+0.65 2.00+0.00
PK430 9.03+1.48 13.18+5.84 0.061+0.056 3.49+1.08 0.25+0.21 1.75+0.46
PK378 9.01+0.68 16.27+3.55 0.082+0.038 3.80+1.19 0.60+0.52 1.80+0.41
PK224 9.00+0.86 17.49+3.74 0.100+0.042 3.81+0.83 0.53+£0.23 1.82+0.39
PK132 8.99+1.31 15.43+3.60 0.080+0.042 3.72+1.23 4.54+0.35 1.82+0.38
PK450 8.98+1.18 15.95+3.00 0.083+0.030 3.84+1.00 0.41+0.24 1.94+0.24
PK487 8.98+0.97 15.23+£3.56 0.074+0.035 3.33+1.08 0.50+0.36 1.94+0.25
PK157 8.98+0.44 16.87+3.49 0.092+0.039 3.86+1.02 0.80+0.24 1.87+0.35
PK288 8.96+1.48 16.18+£3.48 0.087+0.045 3.83+£1.02 2.47+2.03 1.89+0.32
PK375 8.95+1.79 16.40+4.13 0.090+0.048 3.63+1.14 1.19+£0.85 1.71+0.55
PK159 8.94+1.10 17.19+4.25 0.096+0.045 3.60+1.30 1.63+0.10 1.69+0.60
PK351 8.92+1.32 15.02+3.88 0.072+0.037 3.59+1.09 1.78+1.28 1.89+0.32
PK449 8.89+1.17 13.76+3.57 0.061+0.040 3.17£0.12 0.76+0.32 1.94+0.24
PK227 8.87+0.93 16.62+2.83 0.088+0.031 3.99+0.90 0.87+0.28 1.88+0.28
PK435 8.85+1.08 16.87+4.47 0.094+0.047 3.65+1.17 0.81+0.72 1.81+0.40
PK475 8.85+0.90 14.04+3.70 0.063+0.036 3.55+1.37 1.11+£0.39 1.79+0.52
PK370 8.84+1.18 13.99+3.50 0.063+0.031 3.32+0.81 0.64+0.42 1.86+0.36
PK452 8.83+1.28 15.22+4.51 0.077+0.049 3.34+0.70 1.16£0.56 1.61+£0.49
PK372 8.83+0.92 15.67+3.90 0.080+0.047 3.60+0.96 1.87+1.26 1.90+0.29
PK32 7.09+0.83 14.68+3.54 0.061+0.028 3.67£1.07 0.62+0.16 2.00+0.00
PK185 7.07+0.78 13.53+£2.70 0.050+0.022 3.37+0.92 3.86+0.30 2.00+0.00
PK551 7.00+1.53 11.95+2.78 0.040+0.024 3.08+1.31 1.00+£0.56 2.00+0.00
PK1 6.93+1.22 10.97+3.09 0.034+0.019 2.96+1.02 0.00+0.00 1.67+0.58
PK21 6.87+0.71 12.28+3.02 0.042+0.020 2.85+0.91 0.08+0.01 1.83+0.39
PK405 6.65+0.65 13.29+3.48 0.055+0.026 3.00£1.07 2.71+1.36 1.74+0.68
PK220 6.63+1.33 10.41+£3.32 0.032+0.024 2.69+0.92 0.75+0.12 1.60+0.61
PK316 6.44+1.27 14.66+3.45 0.062+0.026 3.65+0.76 1.56+1.03 1.67+0.50
PK386 6.27+0.71 14.95+3.40 0.070+0.032 3.53+1.15 0.31+£0.26 1.92+0.28
x5 AEMERHEXRE
Table 5 Correlation coefficients among different traits 3 i it
6N T Wtz M L ZES . o
Trait H DBH  Vome  CW Seed CTRNM AT R, S22 b i DX F 2 ) FH A A b | X
yield N NN
_— SURBR I R HA T R L A SR B
T .
2 29 e [27 < Wb oy e

e e doge- PRI E I IE A et A 5 R BRI 1 )
R CW 0306 % 0.597° 0.574" MBI BRAL R A S5, s AR B T #¢
R - . - . e Y " N
Ao st 0s6t oo 5 140 25 545 L DA 3 25 S 7 T LB o
eed yie
ISR . \ . [26,28-29] 2% A S L= ¥ >
SO A ) 0.092%* 0.058** 0059 0.047** 0028 & ARHEGE R AR R AR S RN

Resistance to
disease and insect

* P<0.05; * * P<0.01.

13.9% ~61.0% , M B 45 52 8 FyT i MEE R R
WAL F150 590 0.47 [0.52 F110.48 , HIHLT AR 2 14E
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Table 6 Comprehensive evaluation (Q,) based on multiple
characters of families

EEN Q0 || K& Qi EEA Qi
Family Family Family

PK315 2.38 || PK540 2.11 PK101 2.09
PK187 2.18 || PK139 2.11 PK543 2.08
PK539 2.16 || PK46 2 B
PK547 2.16 PK207 2.10 | eeeeee e
PK544 2.15 || PK118 2,10 || e e
PK541 2.14 || PK431 B
PK520 2.13 PK105 2,10 ] seeeee e
PK156 2.13 || PK170 2.09 PK280 1.74
PK323 2.12 || PK296 2.09 PK1 1.70
PK534 2.12 || PK246 2.09 PK406 1.68
PK177 2.11 PK537 2.09 PK317 1.68
PK132 2.11 || PK377 2.09 PK220 1.68
PK146 2.11 || PK288 2.09 PK387 1.59

®7 MRXFHAKRNPZSHEREEITEN(Q,)
Table 7 Comprehensive evaluation (Q,) based on multiple
characters of single plant in superior families

[ o || Wk 0i
Single plant Single plant

PK177-2-1 2.42 PK105-8-1 2.28
PK118-2-1 2.31

PK431-2-1 2.30

PK315-10-1 2.29
PK246-10-1 2.29 PK431-8-2 1.46
PK156-10-1 2.29 PK207-8-2 1.46
PK246-4-1 2.29 PK105-9-4 1.45

PK177-2-1 F7R55 177 5 R R TE 2 IKH T RIHE 1 B PK177-2-1
meant the first tree in the second block of PK177. HiAth BARK i R
[i] PK177-2-1 Expression pattern of other single plants was the same as
PK177-2-1.

*8 MRIRRZMARBHRZERMIZFIEEE
Table 8 Genetic gain of each trait in the selected superior
families or superior single plants

KRN [P &S

Trait Superior family

RS
Superior single plant
T EfNE P S

Mean Genetic gain Mean Genetic gain

(%) (%)

R | 8.62 3.9 9.87 5.9
Jfg#% DBH 16.78 6.5 23.73 23.1
L Volume 0.09 16.8 0.19 66.8
TiE CW 4.24 10.6 6.13 11.2
452 Seed yield 3.2 714 16.14 80.9
B e 1.89 0.5 2.00 0.7

Resistance to disease and insect

1 G52 K i HURE ) 32 ORISR RS o AR S R
B e 1A A TR R R RPN Rk A
WK R s T TRk e ), x5 SRR
( Pinus massoniana )[3]] B ORE M ( Larix

kaempferi) ") F1 42 K ( Cunninghamia lanceolata ) ">
IBRFFELE R — B, — IR I K RV i 08 L
K.

AHIC 3B R LA BH AN [ 418 s 6] 19 DGR AR B2, %of
LEGTEM R AR AR ) e P A B2 SC ARG P b
TS A A OC 2R B0 i, 1A 31 0.969 , 1T 53 5 1Y
FHOC R EN 0.652 , F W A2 XA B e B K ix 5
Liang %5 XTET A MBI 5T 45 S AR TR], iy s AR
TR BRI R B S AT, B e 2E K 2 IR B G218 S Bl
SZ B 45 S5 B P HRH BB ) 5 HAM A48 bR Yy
AHOC ZR B IR 35 R ARG R A K iy 25 50
T, U RE 1B . S R, 2% 45 bR 2 [A] 13k 3]
B EARDC, BB W 58 BT ik 45 b X v FH TR R K
RN R

B EARIOE B RO T B, 20 tHZE0R
1 K 21 H22RHA AR 7 R AR AL X LD Pl Ak
(25 SRR bR, 4100 R R & 3 DLAE KRR A
2T AR 25 R SRR 4 T AR AR, 2T &5 S MR
ARG DR T A5G A AR, —HE LA 52
N EEIERR R R B R R e . LR 4k
7 A e B 3Lt I e v A S 1
BRI R A5 52 0GB T, AR R I 255 4
K BESCRBUE RRE 15 6 DMEFRXT LML R K R
HATLEA T AT ik 28 MER KR 7 MER
FARR , A R IR AR TR B B 35245 1 4 433l
4 3.9% .6.5%F1 16.8% , 3 bt AR PR A F T BE A2
ST LIRS PR E SE SRAE AR, T RE S AR P AR
L 285 FEE T 2T WA BB A 7™ A — o SR AT OG5 DA 55
KE , ARWGET- 4550 8 BAR A 3.02 4> (B 28]
R ARG LN BHEI 4R 71.4%, 5ZH =
SRR T2 A 3 I 4 St bR A i L P
B NBUR RE 1R, AR AE R R PUIAE I 1Y
B 5 A 0.5% , B PT R BE T HI{EIA ] 1.89,
Hrb 90% MR R EEF T 2.0, RPAERFKRHA
BORAPUR HURE ) N ARRIERERBOCR R | AR Btk
WHE TR ZR sl SR (B T IE PR 1) bR R T
PERF R ikt P PE Uk ) 0 00 R BRpR 25 F5 4
TART . AR R SpR &R bRt A4 48 1 4w,
HARURZE 55, 705153 66.8% F1 80.9% , 3% 55k
RS RS R 45 R R] , 26 B Bk 428 1T AR R
Tl RACR , R AE 7= 1A AT DA R SRR B4
TP SRR .

Bifi 2 R 358 A% 2 R R S BT R | 1 st % 14 25 A
bt oK Ok B 2, v AR Y AR A
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A3V A b e A R T A e R R — AR el
S A RE A mT LI R At B 4 SR .
PEBEH AR I K, o3 R0 5 0 R R R ik 7
FHES G SRR TEl A2 e (g b SR #4297 9 A%
TR AFFIRI S F AR CRE B F A AL BWB %
ARSIt ES T, o i A TR/ e 0 /W = P B iy
i AN /NS R LT R AN P 2 s A (E R A A
FERLZ ML LT3 AT IR LLARN R APl R .
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