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Abstract

Fraxinus mandshurica is one of the ancient relict flora species originated from the Tertiary period,
which mainly produced in the eastern mountain to Northeast China and had an important scien-
tific value for the study of the flora in the Paleogene and the climate in Quaternary ice age. By the
method of positional observation of fixed standard fields, this thesis performed on discussing the
genetic variation of the tree height and DBH from the natural populations and its open-pollinated
progenies, and analyzing systematically the heritability and the genetic gains in quantity charac-
ters on the basis of analyzing the growth dynamic, the progeny test and its heredity effects, then
screened out excellent ones from these populations. The research results had showed that there
were greatly significant differences on the quantitative characters among the natural populations,
and the coefficient of variance from the tree height [22.99%] was smaller, but its DBH [41.37%]
was larger. On the other hand, there were greatly significant difference among its open-pollinated
progenies of the tree height and DBH within natural populations too, and hold great interaction
between these progenies and the blocks. Meanwhile, the growth characters had strong heritability,
high genetic gain, and remarkable heredity effects. The heritability of tree height and its DBH were
0.825 and 0.781, and the genetic gain were 15.16% and 25.85%, respectively. Therefore, SHT and
XIL were determined to be excellent natural populations both in the growth, resistance and adap-
tation with growth traits as the main evaluation index, which was applied in the advanced genera-
tion improvement breeding.
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HE

7K B4l (Fraxinus mandshurica Rupr)AEF=THEFRIERF UMM EEZE =L FEEMZ —, IHA
B=LAYX R EENLK) I BSEEFEENRENE. AT EEBR K B RRERE, =2
R ERE MG, U EREMEE bR FRIUERAN R, KA E SR e R ik, T
RPUsE. EKFELBAEXPMERM L, FTEERE BB FREONBARZRRESR, RS
S T K MR I AR DR S, FHN RSB FIEHERER S DR SRRI:ARD
RER L Hb/K B A0 B R BRI AE KPR FEREZ N ZR, b, WEEREIZREN, TEEERE
BRIBK, FHEFRRBSHN22.99%F141.37%. Bib, BENEBEHFRAEKEREZRIR
REE, BTFREXANZEERIE. K80 A KR 20 e 2 E KRR, SRR,
W= A 42 A% 77 43 7009 0.825010.781, 1BAEIE 2343 A N15.16%F125.85%, Fik, PLAEKMRANE
B IRER, TS MEMEE, BE LR [SHT) S X EXILIRAEK . st 5 S m e,
IEMATEZHARBESREMF.

XA
IKHIA, EREME, MRRRHME, TARNE, #BE7, BfEER

1. 53|

7K HiA91(Fraxinus mandshurica Rupr.) & 2 28 =20 Y, =T E R R, S5
5 =YX AR DU 22 0K )1 S B B R A . K A b E A, H AR X
WIHE R 2%, ABIHREE A, AUk, LIRMMIBE AN FAAEREZER . ZAESEE. FEERAM
ESREFE I, BEASRIFR ) SR A BEBELACHT, AT 20 A 772 A T 38 251 &% S A b B A 25 R B (AR
18, 1994) [1]. 7K AL IERT AL AN T o X SR IR B R, A E)T, AR
SAEMW, BT, FFREES, ZREF I CRH AR A, DR S Alie sk A = FUR]E T 240
R GRS, FEOAMIGHERS, MERESR, rERBIRIFE™E, RGN, RIREE
Jsiktivg, DAG, 1999 4R, [E 5Bkt Hoaf e o I K E S AR T E Y . EREY) RGRY E, Kl
M A B B} (Oleaceae) i B & B A% J& (Fraxinus Linn.) (22 5% FAA W, Jig B i b A R b | 38 o7 1 i
HAFEE SR RAF(E LR, 1986) [2]. ZKHIAIE R AL AR 204 f VR AS PRIV = ZEAE AR R, R
e 1% DX IR AR AR IR B AR R R, JCH ) W TS AR, LRt B AR BN () IR A R b T8 B T R
(07K ATIAR 0 J I R B (B VE 2R, AR TR I S L MO 38, 2004) [3]. 7K iR LAA SR AR K if =5
PR, BAEMFAM N =20k ARMmrs i ReE, SEEN, TEMES, e, . g
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MR R, 2R, #H. TUMERK&EIAM, HUEEEER R XS SCHEA . R,
RESR M PRI . MR s g, G, RPU™s€. iT5. Juemi
WIRFERIRES, ARSI SO 2 RAr. [FRF, ZKihEE 5V 2 MR IR R & 85/ Ak
MRS, WIS RTKIRRIRE S, REFK L, BIEIABERAL R R CEKRZ . % L 8a
ALK A B SR AR E OIS B, FEZEAIMLIN . FEAAR S L AR U AT BB A8 1% RO 7 BT 5 1T
PrifEat b, e B R B R TR AR, RG0SR A AR A L 8% ) F A%
Wah, JFAFEFRAR . JUEPERE AL RO, 2 A AL 2 R AR fEAE R B

2. BB R BEREL
2.1. FKEhHIHTE S 1

AKHIA A3, HEARESL M, S FARICIEM L. HR5AAX M E e, wmad
ERBH, ARG HADY S, JEHCH R el F B iz AR X, Bl ep E AR Jb i dEs. MR i
TEZR . HA AL A EA e 5 0630, Sedbmliirh B db i)k 2 (53°32'N; 123°30'E) (FRikZR, 1969; X
JeA%, 1981) [4] [5]. HEFIARILH R MM E AKX, FHARK A WL AEE Lty o am X, i
N 220 L R 7 1L ) e R X O I k00 A X o 7R H ERRHEEE N, AR i =5 7= F AR b K4 2208 (1 438
AN RN MR L AR, PE R T h S b bk, (WA A VTR, v, PRV,
THEAH R R X O, 1991, ThEEEg, 1991) [6] [7]. HAET, 4HE&MBE ZME 5 FEE:, —
FEERE FIAE ST 2B S b TRE W, HEE AR,

22. FFERBERER

AR J5 P M 5 Rl XA AR SR, FEARIEII /N D2l K SEl Ak A e 55 Lt
K MM AR AGIX P, BRI BIEE AR 40, JFIE. MERS. AR, FEAT. MRS, IRVD. SRKWL 1l
W, R HHETR OGRS 12 S BARBHA R B IR, 43 lkRid v DFH. FAZ. HAN. HLN. HRN,
HUN. LNJ. LSH. SHT. WCH. TWH Al XIL. J5=th 5 SRME0 0% 1,

2.3. 5|t 5 AR

SR X LR BEITEROEF LERRMEEEM, thhEAICHNRTLX, BEALRK
T A B R, HFE A8 FR:130°20'~130°40'E. 45°17'~45°30'N. Z X ALK b E . IRk, P
VI 10°~15°, Fe RIEEETTIA 40°, HE4Kk 300~500 m. %X A0 8 AL in s K2R KA 0, K= FEN
TR, B3RP IE MR, AKFAEZE, G2, BRI 120~130 d, P34 %7K & 400~600 mm,
HZHEP7E 6~8 Atr, IARIME/KESL H&FFEKER 50%, >10°CHHA MFHIE 2100°C~2600C; HiFr
PR IR AR, LERE. REEEARR, EENE, SEMRARNEKKE.

3. WEMH 57
3.1 WREEIT

FK AN ST REARIR T b [ AR AR 124> EARBEARN LS N TORIEREA, 7 R A S R I ) 22 57
FARIUE R 47 5 VP ARG F 1R — 5 IR X 1) 8a A2 B B2 T AR e AR o ik ga (o T R vt ki 255
o R P 5 Ak, BRI 5 R AE WL 51 AP X E SR . SR B E 12 4> BRI X R ARG,
F AR 35 LI (LNK) N TR AR R R AR, S0 18 MbEE . 2008 48, %58 e RiLIX 2H Bt
BEAREN, BE 4 RES, NXAXT 20 #RHF, REGCIROIRRS : 45 cm x 45 cm x 50 cm) #3175 24,
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Table 1. The schedule of the natural general conditions about origin of Fraxinus mandshurica

7 1. KehiRE B R —

S 4 AE woRm CPEREIC RIGEE/C EiREIC 210 CHEARIRIRIC TREMId FEKE/mm
ARITL[DFH] 133°70' 46°33'  109.4 3.0 -19.0 21.0 2312.0 130.0 581.0
JIE[FAZ]  129°00" 45°50' 115.0 4.0 —-19.0 20.0 2341.0 132.0 656.0
HMEFG[HAN]  131°00" 46°12"  192.0 3.0 —20.0 21.0 2315.0 123.0 657.0
WEAR[HLN] - 129°13' 44°41'  275.1 2.4 -19.4 19.7 2071.9 160.0 635.4
FEAZ[HRN]  125°00" 40°00'  240.0 6.0 -14.0 23.0 3005.0 133.0 869.0
MER[HUN] 126700 42°00' 307.0 4.0 -18.0 22.0 2730.0 219.0 686.0
IGYLILNG] - 126°92' 41°72'  333.0 5.0 -17.0 22.0 2760.0 226.0 857.0
F&/KIM[LSH] 127°48' 42°30'  129.5 3.0 -17.2 2220 2607.0 220.0 743.0
WA HE[SHT]  127°00" 44°00'  320.2 2.0 -21.0 20.0 2172.0 110.0 818.0
FH[WCH]  127°00" 44°54'  195.0 3.0 —-19.0 23.0 2688.0 154.0 621.0
HER[TWH] 129°00' 48°00°  165.0 0.0 —24.0 19.0 1740.0 96.0 684.0
MEE[XIL]  128°00" 46°06'  165.5 1.0 -23.0 21.0 2186.0 121.0 762.0

FRATEE 1.5 m x 2.0 m, /DX A LAZL % 42 (Picea koraiensis Nakai.)fF [A]f&. 2015 4E4E Kfg 1k )E, MlEMEK
PERFERR

3.2. MRS ME TS &

1) Muldbr: EEM AR EEM TR 75, MRt fodc, Moo, M@kt #
re AT A S5 B PR PR A

2) Mg J7de: RAWebr-RRIE:, WE R, Ry oe . Mo, Fiodl 58 MAROR M 42 A4 1 B Ok 1
FE: 0.5 mm); SRHAIAE TR, I0E F 5~ A R A FORLEE (RS W82 . 0.05 mg); SR RUN&EE, Il
SEM A KERER#Z: 0.5cm).

3.3. BUBEGIt O

BH ST 0Hr SPSS 13.0 B4 J5 4k 4 i AT A BE (R g 9, 2003) [8], J7 %43 B R H U AR
o Yie=ut+Bit Pt BF e AT LT 700, b, Y WS T AN XSS | DR R KA, p A Bk
BME, B WX, FjNKR, BFy NEREGXAMMPZHAER, aj ABHLIRZE . W3 T7 2004 RA5 5
A KR RIS A SRR S RE(BAKE T, 2003; JLERPA, 1990; EHfR, 2001) [9]-[11], . 1) mifk
71 (h*)=(MS, —MS,)/Ms, 5 2) itk (AG)=Sh?/X ; 3) LML (i)=S/o, s 4) EFRH
(CV)=100xo, /X » RXift, h* ——ZFilfe)), AG —itfkifias, CV —RRAL, MS, —&I
%, MS,——HEiJy 2, | —— PSR, S——k#%E, o —MmilEzE, X ——HRIME.

4. BRES

4.1, IKEHMPEIREUEE

AR K T ST RMAAE R TR, RN T IEAF A B R, XK sl s
PR AL B AR AT RPER s BAT € IR B e LU/ 220 B AR 2 A X SUL N i1 K
A, BT T 48 7 2 X AR i A0 0 R A AR AR R
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1) #ishi¥l: 4 A BRE 4 AR, WO, TSI

2) JRm: KA, 5 HYIZEE R, 5 HHhRIEEITG 5 A N RIE 6 A RN, 7 H
SCIE e S0 E

3) AR KRR A KR TR, 5 AR ARG, 5 A MR 7 A BRI KT
B, 20 S EKER 70%, 8 RIS, AR, MARAEKIIE S X2 9 A4, i, 5 A¥IAEK
JHha, 5 A NN, 8 A MHEAMSTR, AR, 9 A KEIE;

4) JFAEH]: K IAE 6a~8a LI BRI IFAESE S, 5 AONMG1EN, 5 A M HIDEAEH], 6 HNJTFER
s

5) R 5 A% 10 AR, H, 5 A T AJrngisk, 8 A MRS e, 9 A
fFEas i, 10 A A Rk

6) A 8 HTHE 9 A EMMHIFHAZEM, 9 ARaE 9 H R A4 th;

7) T KA R, e 9 AT AT, 9 H R RIONVE B, 10 A BRI A bivE -
4.2, REIESHARE KA

MOARA R AL W 2 R PR ) B SR BL, RS /K A AR KBS U BB . W Rpske s
550 P LA B B A R A SRR S L R AR A R0 B A A B R, (EAR s R A B A I AN ]
B, BAMREERERAERES . N7 ERARES KR AR, UM S B BAE KA
WIEF APPSR, EAFRIESXA, BEHER 100 PRAAZEATH TR, LA Hrid moA 2 2
AKE. FrEERBEMEFEEKE, FablAE RS, SRILE 1 B2 MK 3. W1, K2 M
K3 ETLCE Y, ERAERAMN, WEilendKE ETHESS, EATIEREKEE, HAHRE
KA 3 MIUE FEbRm T T e 4k
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Figure 1. The growth dynamic of the total increment in different habitat
E 1. TEEEAAREREEKENTS
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Figure 2. The growth dynamic of average growth rate in different habitat
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Figure 3. The growth dynamic of current annual increment in different habitat

3. PRIEEMAMREFEKERNS

1) H A KA ST 54 K& (0.51 m)ALESE K E(0.57 m) G TE 15 a~30 a 2 7], e K
HERES BB/ 35 afl 15 alt, %5052 mA10.63m, H 35all)h, FFHAEKES NFEH.
A% B 457 1 4 KB (0.57 em) AESE AR K B:(0.69 cm) Y s g3 4> 5 7F 30 a~50 a A1 15 a~35 a 2 [f], fie K4k
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KE/HHIIALE 30a 1 25a i, 43518 0.59 cm #10.88 cm, H. 25a LUJE, - F¥AKEWH RN, 45a
DU, W2 TR

2) SEEARHIM E AT AR KR [0.36 mIALEAE A K [0.46 m] i iU T 43 il LAE 30 a~50 a 1 20
a~30a . [f], FeRAKESAILE 35a F1 25 a i, 4352 0.37 cm 1 0.58 cm. 4% 4735 £ K 5:(0.37 cm)
MHEFA K (0.61 em) 1) & I 70l HIWAE 35 a LU/ 1 30 a~45 a . If], e RAKES 7 HIAE 45 a #l
40aff, 435179 0.39cm f10.64cm, H35abljG, FFHAEKEHE K. Bk, 25a LG, #RER
HEHBAKARUEERK R, BREFEAEKET AR KT, TR i AR K T 2 T B
& 45 a LlJE, BE LERINY . S48 000G AR R 2 MRS, MRN SEG R IR 2R KA
FGHAL, EEEKERFRENAERKSSE, Ml EFEEKEHHE T,
4.3. MIHERE ST

MARFhF 20 & S TR, FO/NRLE R B S =R & & N TIRBEAR S %A1
TR MIAR S AR 22 S, KNGS K E Ly SR AT A TR LU A L SRR R SR AT O
ZEOHT, AR WA 20 TiESNT(H )G KK, BEREM K. 58 KT AT R E S 4 MEIRFELE
— AR, BEMMERTEIT 0.05, £ 5%/KF FEFRESE, FHESRESHIN 4.74%. 10.08%.
15.33%- 19.11%; FEARMIFARK. 5. KE M E R ES 4 MR FEOC, B Bk E AR 7 5
K, FHAE R RN 16.78%. 7.80%. 16.59%. 37.07%, XUiH, EMER R FhAs B e me B
RIEIRRFAE3% 1 BAR ST RE J R g 2 R B 22 57 o

4.4. ERMERBEZR

JK b MAE R A o B T AR KO PR L S N AN SRR A MR, HA BT E BRI SRR . A
TRV AN R A A PR 7K T B AR AR K MR gt A A8 e #, A 13 /MEEAAR 520 BRAM A (X 1) 9k
SYPNARER, 2 BIIE H R AR R AR 2 AN AR, e 507 M A A B L 3 Rk
4, \F3ATLLEH, B A2 K B AR 2418 2 79 1.818 + 0.418 m 1 1.099 + 0.455 cm, 7E 5%E {7 [X [H]
(R4S Bl FE 43 I 7F 1.782~1.854 m A1 1.061~1.139 cm 2 [] o [ SRBEIAR P 3 3 (A8 S /0N, AR AR S e,
P18 S BB BN 22.99%H11 41.37%, FHirfr: AEAT[HRN]EEA P AR s A4 2 AN KR i A8
R, TR R AN 27.54%F1 52.71%; 7 HET [TWHEE A Y AR AR = 10748 57 45 /1M(12.12%) 1

Table 2. The variance analysis results on the fruit characteristics among populations

2. BRERRMERFESTER

PR HfE e 22 AR S A5 R B F i P{H

LS 1.3266 0.1492 1.31~1.39 474 38.382" 0.000

58 0.3934 0.0397 0.04~0.41 10.08 2.857" 0.000

e JERA::S 3.6148 0.6909 3.37-3.81 19.11 17.713" 0.000
Kokl 3.4418 0.5277 3.36~3.68 15.33 17.590" 0.000

T 2.8360 0.4759 2.93-2.97 16.78 2808.944™ 0.000

T 5 0.7092 0.0553 0.69~0.73 7.80 3.665™ 0.000

R TR 28.939 10.7267 27.64~31.10 37.07 143.273" 0.000
K b 40520 0.6721 4.10~4.32 16.59 138.028"™ 0.000

W A, KL SE——EK[em]s EE——lg] BRRE%. TR SWKTERREE.
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Table 3. Statistical results on the growth characteristics of open-pollination progeny from natural populations

7 3. R FREKEREITHERER

R (E2N % N{H ¥ME %/ ME brifEz FrifE iR CV/%
B =i/m 1.772 1.667 1.561 0.330 0.052 22.12
7R J74L[DFH]
R iz/cm 1.063 0.946 0.830 0.364 0.058 19.83
B =i/m 1.845 1.722 1.599 0.061 0.061 22.39
J5 IE[FAZ]
fif4%/cm 1.109 1.979 0.849 0.407 0.064 4161
B =i/m 1.821 1.703 1.585 0.369 0.058 21.65
HEFE[HAN]
i 4&/cm 1.116 0.980 0.845 0.423 0.067 43.19
B Ei/m 1.853 1.759 1.665 0.294 0.047 16.72
TEAR[HLN]
fifg4z2/cm 1.193 1.088 0.983 0.328 0.052 30.15
B E/m 1.995 1.834 1.672 0.505 0.080 27.54
FE{~[HRN]
g 4z/cm 1.304 1.116 0.928 0.588 0.093 52.71
B = /m 1.872 1.743 1.614 0.403 0.064 23.11
#E T [HUN]
fifz/lem 1.202 1.044 0.886 0.494 0.078 47.31
B = /m 1.879 1.774 1.669 0.329 0.052 18.55
SR/ IITILNY]
fi4z/iem 1.109 0.985 0.862 0.386 0.061 39.21
B /m 1.802 1.705 1.609 0.302 0.048 17.73
#2 7K [LSH]
fafzlcm 1.033 0.927 0.821 0.333 0.053 35.88
B /m 2.136 1.978 1.819 0.497 0.079 25.13
LA HE[SHT]
Raizlem 1.417 1.261 1.104 0.489 0.077 38.81
B E/m 1.774 1.708 1.641 0.207 0.033 12.12
BIE [TWH]
i 42/cm 1.247 1.154 1.062 0.291 0.046 25.17
WE/m 2.043 1.897 1.752 0.456 0.072 24.02
T [WCH]
f1zlem 1.275 1.133 0.992 0.441 0.070 38.92
E/m 2.086 1.951 1.816 0.422 0.067 21.64
MBE[XIL]
fiizlcm 1.408 1.250 1.093 0.492 0.078 39.36
BE/m 1.854 1.818 1.782 0.418 0.018 22.99
A
fiizlcm 1.139 1.099 1.061 0.455 0.020 41.37
) B =i/m 2.313 2.190 2.066 0.523 0.063 23.91
FeREHEAR MRII[LNK]
R iz/lcm 1.568 1.432 1.296 0.538 0.059 37.57
Table 4. The variance analysis results on the growth characteristics of progeny from natural populations
3 4. BABBTFREKMERAEESHER
PR AR SRR “FH7FI(SS) H H £ (df) )77 (MS) F 1 HEZ (P 1E)
) HEARIH] 10.763 12 0.897 5.696" 0.000
W i
PN 79.834 507 0.157
FEPRIH] 10.482 12 0.873 4569 0.000
Jl 4%
AN 96.925 507 0.191

T TFORSWKTEREE: TR WK ERREE.
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RJ7 4L [DFHIEEAA 9 AR A2 788 57 /1N (19.83%) o 7 ZE A3 IT S R (2 4) o, BEARIRSEARF R =
AR 2 MARKMRIEA B RIES G, HAFEFERAR R, B &2 ALz~ T 0.05, 7E 5%K
F EZE R

4.5. FRMEMFFIERF

KM CAA AL RIS RR, SRRV RS SR A, SR E 5 E Hbs, MWLk
PO S 2R R A B R AR P A, DU AR ZS . S A TG M oAb K- B B 8
TROVERMERAAAER R ZE R, 564 B & WROE BRI 78 2 24 A AR e B AR HE# 1 st AL Bk, 2 B LU
2R AC 50 B4 5 AlAL, N LRGSR [LNK] AR 5(2.190 m)AIIRE(1.432 cm) 2 MR R IR
R, AKHuE, 2RSS 12 > BRBHAR 73S 1 20.46%H1 17.93%, H-FARIAIR & 48 4%
N, ZIREERZIA, BRI REOR, X — sl S KRR YIML, 1A O AE R T 5 X 1)
ARV RE AT, ARG IR RS 12 NEREET, B BRI R RIR & 2 MR
PLJEHT 5 4 MBEAREFE LT HI[SHTT. M FE[XIL] F% [WCH]FIFEAZ[HRN], MR 3548 43 14 1.261 cm.
1.250 cm. 1.134cm. 1.116 cm A11.978 m. 1.951 m. 1.897 m. 1.834 m, 5Hi4%#4H(0.927 cm)¥) & 7K ]
[LSHIBEAAREL RS, 3 74 1 36.03%- 34.84%. 22.33%F1 20.39%, i fi i fik(1.667 m)ffI % /5 4L [DFH]
TR 2> H$E T 18.66%- 17.04%. 13.80%F1 10.02%, [Ktt, #1254 @ X MM EHA R TSR R i,
KGR S SO Ta i B B A, LR IR R, R i AR AL N, AR
A I AR AR AR -

4.6. BEEBM ST SN

TR 3 AN A% 4 o A PP ARACIE A% 250 RASCR B B 0% S 4, LR/ INTAR X R 2 52 2 DR A3 85 1
SRR . A A E AR AE AR it AT SR 20 A DX KR KRR, R B RIS, BUIGR I 1

Table 5. The multiple comparison results on the growth characteristics of natural population progeny

5. BB FREKERSERSER

[ AR T S lem R T4 /m
i B
1 2 3 4 1 2 3 4

B /K [LSH] 0927 - e e JRI741[DFH] 1667 oo e
JRIT4L[DFH] 0946 - - - HEHITHAN] 1703 1703 e e
JIE[FAZ] 0.979 0979 - #E /KT [LSH] 1.705 (1) TR —
HERI[HAN] 0980 0980 - - DT [TWH] 1.708 1708 - e
IVTILNG] 0985 0985 - e i IE[FAZ] 1722 172 e e
HEFI[HUN] 1044 1044 e e # H[HUN] 1743 1743 e e
AR [HLN] 1088 1088 1088 - HEAK[HLN] 1759 1759 1759 -
fE4=[HRN] 1116 1116 1116 - ISTILNY 1774 1774 e
HHEWCH] e 114 113 HEHRN] 1834 1834 -
BEEW[TWH] e e 1154 - HHWCH] e e 1897 e
MEEIXIL] - e 1.250 1.250 MEE[XIL] - - 1.951 1.951
WTESHT] e e 1261 1261 WAHESHT] e e 1978 1978
MHENK] e e e 1.432 WONK] e e e 9190
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Table 6. Analysis and the variance component of the growth characteristics from open-pollination progeny
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