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Abstract: To understand the genetic pattern on leaf traits variation between eucalypt hybrid progenies and their
parents, the leaf morphological characters of female parent Eucalyptus urophylla, male parents E. pellita and E.
tereticornis, and 8 hybrid progenies were studied. The results showed that there were not significant differences in
leaf traits between two close relations of E. urophylla and E. pellita, whereas there were significant differences
with distant relation E. tereticornis. The leaf traits of E. urophyllax<E. pellita progenies had not significant
differences with their parents, or there were more similar to male parent (E. pellita) than female (E. urophylla)
parent. The leaf traits of E. urophylla =<E. tereticornis progenies had significant differences with their parents, and
had high similarity to female parents. Among individuals and families within species, the differences in leaf
quantitative traits were significant, but qualitative traits showed significant differences only in leaf wax thickness
and leaf orientation. Some leaf traits of hybrid progenies showed transgressive inheritance, the frequency of
transgressive inheritance in E. urophylla>E. tereticornis were significantly higher than those in E. urophylla <E.
pellita. Therefore, the length, ratio of length to width, shape factors, color and wax of leaf were determined
properties in leaf morphological characteristics.

Key words: Eucalyptus; Hybrid; Leaf; Genetic pattern

MR REYNEZSE, BAOUEIEH. & Ml SR — R 5 H IR G HRE,
TEMSEEZRE, FR, ERMMEMINAIAERE  IF AR a7 A M, R AR

WA E38: 2018-01-17 B2 H#: 2018-03-28

EEWE . HxERREEE 15 H (31670680) %

This work was supported by the General Program of National Natural Science Foundation of China (Grant No. 31670680).
TEF I F¥A(1993~), 5, Wit, FEENFEMEAERR. E-mail: gjycyz@outlook.com

* J@{Z{E# Corresponding author. E-mail: luojz69@hotmail.com



590 P BT A SR

06 4

Ui, AR R WO FREE & B, B T sk
FVERAR BT PR ACERF B A 1 T A,
AT AR AT I R () R R B e R R0, 38
R T 25 @ (Camellia) 2, #E )& (Betula) BIE Y ()
P A bo WL, iF R KSR koA He e
TR 25 R0 2 J AR 28 R G0E N I S R 7, 7E
AR IR AR AL RO MR A A S ORI AT T LA
FEEMNAMEM. @R EIH A LS.
AR S PR E S RIBAY, (M RS T
TEYI3E S RE 1 HIBTB, FEMRARZE i IR
ARG« AR SR AR Tl A AR
ANFEMRE FE B S T M RFIAR 43 45 4 S5 2 1)
FHIE, SR OO R 7 A% R R AR ST 5 1) EE Y
75161,

FhIAIZAZ R A AP IS B R 2R, 2
FEARAR S PR R R BT VE 8L, FEARA R,
MARIAIE B R R EEEEER . HA1EARS %
PR E R, H R EIRARHMEM B AR 5
Rt A FREGSEAR ML X REEIIR D WK
8, TEZFEEMEY IR,

R AR A2 thE L (RS A A RO Folr, - DL 2 A8 it
FE TV MR R 2R, FRlrHEAE S R

1SRRG TR

Table 1 Parents and hybrids of the experiment

(i) P A HH R RN T A R A P2 AT 25 180 AR S Y
G RAANFEIM 3 W F, JEr#%(Eucalyptus uro-
phylla). % 4% (E. pellita) F14HH-#%(E. tereticornis),
Je Ho 2 xs AL (E. urophyllax<E. pellita) F1 41
¥%(E. urophylla <E. tereticornis) A4 K, 5 EA S
FAE AR IR BB AL AL S U, AR A
[F) SR 200 SRR RS I i AR A A . TS
R T P TR TR R AR 2% 58 b RN A 2 A8 1 AR 5 08 55
FALRLA K

1 BRI %

1.1 e

FHEN 3 Fikieht:  FEH%(Eucalyptus urophylla).
FH R ¥ (E. pellita) FHZHHH4#(E. tereticornis), LAKZLA
N REA, KR A . AN AR 8 4[]
MR R R (K 1) VESRAMAMAIL 74, Horb 2
Az 2 AN(UL A1 U2), KR A% 2 /N(PL AT P2), 4int
¥ 3AN(TL. T2 M T3)o SEARKIRE REBILTH
TSR R, IE N AR KR R R
PR, SO R AR 5T T R O AR L T T A
NLHAH

A Parent

s - W Fh bR HhPEALE
No. A A Species Site Geographic position
Female Male

1 Ul P1 FEFIH% Eucalyptus urophylla <E. pellita I&JL4E Lingbei Town 21°15"N, 110°07'E
2 U1 P2 JEMLH% E. urophylla <E. pellita W& 4E4 Lingbei Town 21°15"N, 110°07'E
3 u2 P1 JEHKz E. urophylla <E. pellita Z05 4 Jijia Town 20°55'N, 109°44' E
4 u2 P2 JEHKE E. urophyl axE. pellita Z05 4 Jijia Town 20°55'N, 109°44' E
5 U1 T1 JE4Uke E. urophylla <E. tereticornit &AL Lingbei Town 21°15'N, 110°07'E
6 U1 T2 JE4Uke E. urophylla <E. tereticornit &AL Lingbei Town 21°15'N, 110°07'E
7 u2 T2 JEZHt% E. urophylla <E. tereticornit 20578 Jijia Town 20°55'N, 109°44'E
8 u2 T3 FE4IH% E. urophylla >E. tereticornit 20548 Jijia Town 20°55'N, 109°44' E
9 Ul % E. urophylla W% Jb4E Lingbei Town 21°15"N, 110°07'E
10 u2 JEM-#% E. urophylla W% Jb4E Lingbei Town 21°15'N, 110°07'E
11 P1 L E. pellita 3 H 8 Chengyue Town 21°07'N, 110°05'E
12 P2 L E. pellita 3 H 8 Chengyue Town 21°07'N, 110°05'E
13 T2 4HIH-H% E. tereticornit W& JE4E Lingbei Town 21°15"N, 110°07'E

U: R P R BEKE To k. TR

U: Eucalyptus urophylla; P: E. pellita; T: E. tereticornit. The same is following Tables.
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Table 2 Leaf qualitative traits of parents and hybrids

Duncan £ E LWL, M EEN: Yi=m+Si+Fjg +eij,
A Vi o2& | EE A j R k KRB X1
m 2SS Sise | MRS Fig A2 i R Fd
)] KRS e RERBENLIRZE, ~FIHMEA 0.

FH SPSS X B AT b ZE AR AL AL B, SRS
AT Pearson AR TR BT RS 0 Hr, (RIS
FH2H B F AN 7 RK R BE B AT SRR i

2 SEE M

2.1 WFAKPFRBRERR

Z MR, WA KE BT IR
AEAE 2 3% 722 5 (P <0.05) Bl i . 3% 7% 5 (P <0.01)
2.1.1 FiEMERI B AL A

TER AR, ELFE AR A A FILE N 1) 5 A Fh
(i) (%) o B AR 38 22 S ¥ 3 (3R 2) ESRAR[A], it A%
WK ZHUREMEIRE ) 2 WRZ R 535, 1Rt
R FIARL 7 A 0] NP AE SR 3 28 5, b, 1B %
[Ty o e £ A WO E N
(1.97), 1 R FIGHIN #2350 97 (1.00), TG %
o TEMARIEAR . AR b, IARAB LR
ZES . IXAAIE T R 5 R A B IR SRSk
R, M54 FZ 8 RAHIL .

W Fif KR - % T R AR TR N e

Species Relation Leaf color Chromatism Wax thickness  Petiole shape  Leafapex  Orientation
JEn4# Eucalyptus urophylla B4 Female 2.00a 0.00c 1.00d 1.00b 2.00a 1.69¢
JEAHE E. urophylla <E. pellita FAX 1 Hybrid 1 1.95a 0.00c 1.79b 1.03b 2.00a 1.66¢
HLEZ K E. pellita XA 1 Male 1 2.00a 0.00c 1.97a 1.00b 2.00a 1.48d
FEZMk% E. urophylla <E. tereticornit FAX 2 Hybrid 2 2.00a 0.22b 1.38c 1.36a 1.57b 2.72b
4HH#% E. tereticornit A 2 Male 2 1.00b 1.00a 1.00d 1.00b 2.00a 3.00a

Rl 5 Bl Jei AN Rl P BEROR 22 573 B35 (P <0.05). K[

Date followed different letters within column indicate significant difference at 0.05 level. The same is following Tables.
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Table 3 Leaf quantitative traits of parents and hybrids

R Aoz o) SR AT, 1 5 40 e 25 S B K. SRR
KA SRR, —FMEEREE. Wi
R R R b 1) 3 K (73.96 em2), LYk Jg 4 - H
(70.05 cm?2) 1 & - #4 (58.82 cm?) . -4 K J& 72
) () R4 5 I TR RRAR AL, P A2 (2,43 em) FIUHEL Z
K (2.47 cm) K, ZEFARE, 1R (1.94)
JUEE N

e, BRr A HREA RS ST XGE, A
SR R R 2 R ARTE KT A, Hopl 5 IR
WbFALREARZ 0], w5 AARH mE AR, A
Ko WAL K. KR AR T8 5 AR A
T HIGRE 25, (IR KT REAS . R4k, B
AR SRR, BERKTREAS, HAi 614
PEAREBAL T ARBFAZ 0], B 5 AQREA ) £ 51514
BEKT. A0, EEEMER L, R A 51
RS HREL S R AR« R % P ) A9 A B AS ) v 1]
B, 5REERIORES 2.

KR o . A K - A - K
i g wion L EEE L e Gt JPRET i o

(cm) (cm) (m) (cm?) (cm)
JEM#% Eucalyptus urophylla 19.53+0.72d  4.7740.13c  4.34+027c  47.55+156c 58.82+1.63c  0.3940.03a  1.94+0.39%b
H R E. pellita 2345+0.72b  6.170.15a  3.82+0.10d 52.96+1.54b 73.9643.38a  0.34+0.02b  2.47+0.05a
A% E. tereticornit 34.16+1.38a  3.98+0.08e 8.64+0.46a  73.49+296a 70.05+1.68a  0.17+0.01d 2.4340.05a
FEHLH E. urophylla x<E. pellita 21.6440.34c  554+0.06b  3.96+0.07d 54.59+0.81b 74.04%1.12a 0.33+0.0lb  2.38+0.04a
JE4Hkz E.urophylla<E. tereticornit  23.6420.51b  4.50+0.08d  5.29+0.18b  56.02+1.34b  64.07+1.380  0.2940.0lc  2.46+0.07a
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FEZRAEM R R, PRIRAOZ S 2 12,
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Hy MREHIKFXEE, AHMN HHAC T8 T (5.03) 5.3
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BRI ER, KRWEAN 2.00, JBEFRIEN
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Table 4 Means and Duncan’s multiple range test of leaf traits of parents and hybrids at family level
we g oo e JE Kl ke FIT i
Family Species A A Length Width Length/width Leaf azrea W ax Orientation
No. Female Male (cm) (cm) (cm?) thickness
1 up U1 P1 19.57 +2.76fg 5.2340.61e 3.77+0.61ef  76.92+12.90b 2.00+0.00a 1.00+0.00f
2 U1 P2 20.79 +3.72¢f 558+0.49cd  3.76+0.80ef  80.62+12.42b" 2.00+0.00a 1.00=0.00f
3 U2 P1 24.27+3.71cde  6.05+0.81b 4.09+40.88de  68.82+10.60cd 1.72+0.46¢ 2.28+0.98d
4 U2 P2 23.68+3.71cd 5.51+0.82d 4.40+1.03d 65.64 +8.54cdef 1.26+0.45¢ 3.00+0.00a"
5 uT Ul Tl 19.44 42 97fg 5.19+0.68e 3.77+0.58ef  81.01+16.95b 1.32+048d  2.58+0.51c
6 Ul T2 19.1842.91fg 5.14+0.41e 3.76+0.65¢f  59.54+8.32g" 1.00=0.00f 1.00+0.00f"
7 U2 T2 22.61+3.40de” 4.49+0.51f 5.03+041c”  61.25+12.31efg 2.0040.00a"  3.00+0.00a
8 U2 T3 25.44 34.55hc 4.2540.70f 6.16+1.58b 60.60+10.40fg 1.32+047d  3.00+0.00a
9 U Ul 17.5743.20g 5.2240.42¢ 3.39+0.68f 63.59 +7.37defg 1.00=0.00f 2.00+0.00e
10 u2 23.8+2.86cd 3.79+0.24g 6.40+0.94b 48.41+3.92h 1.00+0.00f 1.00+0.00f
11 P P1 26.04 +2.60bc 7.07+0.75a 3.74+0.67ef  94.38+10.89a 1.89+0.33b  2.780.67b
12 p2 22.4844.20de 5.83+0.66bc  3.85+0.55ef  66.31+16.05cdef  2.0020.00a 1.00=+0.00f
13 T T2 34.16+4.14a 3.98+0.25g 8.64+1.39% 70.05+5.04c 1.00=0.00f 3.00+0.00a

= HERIL U B P ML T AR UP: A, UT: R 40k .

*: Transgressive inheritance; U: Eucalyptus urophylla; P: E. pellita; T: E. tereticornit; UP: E. urophylla <E. pellita; UT: E. urophylla x<E. tereticornit.

BT AR . R L, SRR 33.3%.

2.3 ERSHHT

BT 12 AN TSR I 3 5o o BT R BA
R KT L HIAT 4 NEKS, HRiFTTmRE
T7.72%, FHEASH DL Beop AR MIZRAS A A1
R FEFEEER D). 81 ERhHK. Kok,
TEAREE - (R AIE ) S B AT K T 0.80, TIAESS 2. 3
F RS, REAE ) B A K A THAR (0.72) Al 5
(0.42). 55 4 FR 1, FEAE A BRI A AT
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Table 5 Principal component analysis of leaf morphological traits

PR AT, BT 3 AN TR v LIS s
VIR, 28 4 3 B e e VIR 7. B
PEARFE IR AR 548 £ A, K 5E
E AN SN 2 NES R QLT e S 5 L VAR By N
oI BRI 5 R o A et o

2.4 FTRGHT

B RX R AMERERD I REM (K 1) =4
FITRRICER A 5 I, SRAAN AR 5 BERr T2y
3K MBAEA MMM 12K, R A2 4%

F R4 Principal component

PC1 PC2 PC3 PC4
I THAX Leaf area -0.29 0.72 0.41 -0.27
MK Leaf length 0.83 0.42 0.26 -0.02
5% Leaf width -0.62 0.5 0.42 -0.24
- E K Leaf perimeter 0.74 0.57 0.23 0.14
S L LW 0.95 0.02 -0.09 0.08
JEAR A T Shape factor -0.81 -0.13 -0.14 -0.36
1€ Leaf color -0.51 -0.22 0.41 0.61
I 1F [ €422 Chromatism 0.70 0.22 -0.37 -0.12
T R JEL . Wax thickness -0.26 0.58 -0.18 0.57
AR Petiole length 0.36 -0.48 0.36 0.13
2% Leaf apex -0.23 0.62 -0.37 0.02
IH+-EH[A] Orientation 0.58 -0.29 0.32 -0.29
ZTTHR®E Accumulating contribution rate /% 38.39 58.64 68.65 71.72
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V- I BR ECEE # Squared euclidean distance
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Fig. 1 Cluster analysis of parents and hybrid
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