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Genetics of Lagerstroemia indica X L. limii Phenotype
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Abstract: [ Objective] Genetics on the phenotype of Lagerstroemia limii was studied to breed improved hybrids with
'Qianceng Feixue'. [ Method] Populations of hybrids between the tree-type L. limii (FJ) and the shrub-type 'Qianceng
Feixue'(QC) were generated for the study. Seven phenotype traits including the height, diameter, and length of 1" branch of
one-year-old plants were measured for correlation analysis among them. Major gene+polygene inheritance models were tested
for best fitting in predicting hybrid phenotype. [Result] (1) The plant height of the hybrid progenies ranged 1.50-24.5 cm,
the trunk diameter 0.30-4.44 mm, the 1% branch length 0.50-6.20 cm, and the branch number 0—4. These traits were basically in
a normal distribution pattern among the hybrids with potential arborescent germplasms. (2) The coefficients of variation on the
7 traits were 31.72%-240.42% with the greatest on the number of branches and the least on the height of the first branch in the
QC XFJ population. The coefficients of variation of primary branching point height, opening angle, and lateral branching GSA
were larger in the FJ X QC population than in the QC X FJ population, and the FJ X QC group tended to show higher plant
height, thicker ground diameter, and more branches, indicating that the hybrid progeny of L. /imii as the mother plant had richer

strain variation. (3) The plant height significantly correlated with the trunk diameter, the number with the angle of the branches,
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and the angle with the GSA of the branches. (4) The best fit model for the plant height, trunk diameter, and branching angle
was 2MG-AD, and that for the branch GSA and 1" branch length 2MG-EA. [ Conclusion)] L. limii (FJ) appeared to be a

plausible candidate for breeding hybrids with L. indica (QC) that could inherit the desirable phenotypes of growing vigorously,

being free of branches on base of trunk, and showing the main trunk prominently.
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Table 1 Seed setting rates of L. limii X'Qianceng Feixue'

hybrids
BER XA A K o AEEE HHIH
29 o .
Maternal X Flower number . Fruiting Seedling
Fruit number
Paternal of crosses rate/% number
TRHE X R
‘Qianceng Feixue’ X L./imii 3 280 753 963
RSO TR
L.limii X *Qianceng Feixue’ 17 17 100.0 66
it Total 388 297 76.5 1029

P, 5 17.76%, —Ror RSB 0.8~6.2 cm, AL
BETE 0~41, 2R REN 240.42%, 963 tk )5 A
o, BREZE 15 em DA b, #4222 mm KA L WA
KRR 23 8k, S H2.39% (K2 ).
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Fig. | Phenotypes of hybrid populations
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F2 QCXFJ #HEMER ST
Table 2 Descriptive statistics of QC X FJ population

LERN R AME HIfE e i 22 i3 AR R
Traits Maximum Minimum Average SD Skewness Kurtosis CV/%
73
Plant height/cm 24.50 1.50 6.87 3.57 1.32 2.16 51.97
iz
. 4.44 0.30 1.40 0.61 1.09 1.55 43.57
Diameter/mm
— R
Height at first branching point/cm 6.20 0.80 331 1.05 0.1 0.19 3172
— R B
Number of first-order branches 4.00 0.00 0.24 0.58 2.59 6.84 240.42
TFok
. R o 87.56 8.20 27.90 11.35 1.89 6.43 40.68
Opening angle/(°)
peGsA 72.25 15.35 35.26 12.42 0.71 0.05 35.22
Lateral branch GSA/(°) i ’ : : : ’ ’
K
Internode length/cm 2.0 0.40 0.73 0.26 1.58 3.23 35.62
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Fig.2 Frequency distribution of phenotype traits in QC X FJ population
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Table 3 Descriptive statistics of FJ X QC population

LERN RKRME R/ME B bk % i £ £33 B F S 1
Traits Maximum Minimum Average SD Skewness Kurtosis CV/%
73
Plant height/om 22.0 2.0 7.54 4.08 1.06 2.19 54.11
iz
. 2.98 0.44 1.40 0.60 0.91 0.15 42.86
Diameter/mm
— R R
Height at first branching point/cm 38 05 241 1.39 0.99 0.97 37.68
— R B
Number of first-order branches/each 2 0 0.26 0.51 1.84 2.69 196.15
Frik
. R o 59.69 3.03 27.34 19.70 -1.38 1.121 72.06
Opening angle/(°)
peasA 48.35 10.9 24.65 11.33 0.83 -0.10 45.96
Lateral branch GSA/° i . : : : ’ ’
REESES
Internode length/cm 54.8 17.3 33.40 13.39 0.38 -1.05 40.08
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Fig. 3 Frequency distribution of phenotype traits in FJ X QC population
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Table 4 Correlation between phenotype traits (QC X FJ)

i iz — R B — R B Trok f B M GSA
Plant height Diameter Height at first branching point Number of first-order branches Opening angle Lateral branch GSA
Az 0801
Diameter ’
N
_HUPRRER s
Height at first branching point
BT E
* .
Number of first-order branches 0100 0-169 0.019
-
%?ﬁ%}x 0.456%* 0.441%* 0.207** 0.400%*
Opening angle
MIEGSA 0.524%* 0.480%** 0.244%* 0.027 0.578%**
Lateral branch GSA ’ : ’ : ’
4 A K E
WA 0.743%* 0.701%* 0.195* 0.036 0.377%* 0.534%*
Internode length
RN REMR (P<0.05), **RFREMK (P<0.01) . K5,
* indicates significant correlation (P<<0.05), ** indicates extremely significant correlation (P<<0.01). Same for Table 5.
x5 HREMKBBEXESH (FIXQO)
Table 5 Correlation between phenotypic traits (FJ X QC)
M iz — R B — R EH TFk MIFZGSA

Plant height Diameter Height at first branching point Number of first-order branches Opening angle Lateral branch GSA

BURES

ok
Diameter 0.791
— R B R
. 2% L 0169 o107
Height at first branching point
— IR
- ek
Number of first-order branches 0.141 0.076 0.725
Frik R
~ 0.192 0.367 0.398
Opening angle
M GSA
Lateral branch GSA 0413 0.475 0.177
1 TR S
RN S 0,630+ 0810+ s

Internode length

0.585%*
0.170 0.718**
—0.038 0.476 0.427
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TEAERY (£8), BREW, IE. TN
R . HB AR L TR 5K Y B O AR R 2MG-AD,
2 X - A IR AL GSA . — PR
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K, HEMREERICH BEA L B b . R A B
BTN, SRR, ZHEFA
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Table 6 AIC of QC X FJ population by different genetic models
Lt B B:URES TFok Ay MEGSA — IR R
Model Plant height Diameter Opening angle Lateral branch GSA Height at first branching point
oMG 5188.884 391.072 1303.792 1334.032 506.3505
IMG-AD 4899.472 300.2864 1250.446 1313.571 503.0956
IMG-A 4942.795 306.6786 1248.605 1312.763 501.3233
1IMG-EAD 5032.944 335.7514 1282.295 1318.325 506.3529
IMG-NCD 4993.272 331.1677 1287.728 1321.534 509.4304
2MG-ADI 4950.868 325.7444 1278.015 1314.864 515.8107
2MG-AD 4871.614 294.8911 1245.498 1305.003 497.1486
2MG-A 4910.321 302.0399 1249.31 1314.201 510.264
2MG-EA 4888.363 295.9231 1246.738 1303.926 491.0738
2MG-CD 5192.889 395.0742 1307.791 1338.033 510.360 1
2MG-EAD 5190.889 393.0743 1305.791 1336.033 508.360 1

IR R AIC {H; MG REERFBA,; A RIS D AR

717

LA EArE 208; EARGRMAE; NARAm; CRRZEE. &

Data in bold: minimum 4/C; MG: major gene model; A: additive effect; D: dominant effect; I: epistatic interaction; E: equal; N: negative; C: complete. Same for

Table 7.

F7 FREIEHERET FIXQC Bk AIC1E
Table 7 AIC of FJXQC population under different genetic

models
FETY iz Tk
Model Diameter Opening angle

OMG 123.9251 118.3907
IMG-AD 109.1332 118.0483
IMG-A 114.9762 118.7385
IMG-EAD 115.9589 119.0364
IMG-NCD 110.756 8 119.0415
2MG-ADI 110.3914 122.8118
2MG-AD 100.7582 106.6611
2MG-A 111.5877 118.2622
2MG-EA 107.1847 112.1628

2MG-CD 127.9204 122.358

2MG-EAD 125.9204 120.358

FIXQC BEUR M) — G oA di v B . TPk M . A
GSA 78 5 2B H QC X FI BRARTE K, 15 I A6 A 48 ik
VE Ry BEAS B 2 28 S5 AA BB F 5 Bk B AR ) . FIX
QC HEAR L QC X FI FEAA Z2 52 J5 A5 fi 1] 3 PR L A¥ Bk
LR, R, L, WEEAUEEE
ARKER. ETHBEMSFRRME, 5%
e E R A T AR P Hk AR R R R R TR K
TSR3 SR 1 AT RE

LTI RE B B AT AT EE B, AR 46 A Fh A
), b mh R, ettt L B S
AR, EF BRIV et . BRBSAH SCPEAR
A DAFE U5 B KON S R R AR AT e . U

T 40y 7 309 06 A oK 4 T 06 B A — S 0 AT S . ACHT
FEXF QCXFJ 5 FIXQC 1E [ a8 BER #E 4T T A 64y
Wi, RIWABER IR, RIS, R
ML, A, FIXQC ik ¥ MM RIS, — %5
Rob M. Pk, v AR SR SR, TR
BREr . HOARHL . WG . — AR A
Febr . TEARAFYI T, TFAE R 1 2R 4 4 4R 391
AR S0 B AR o Y TR K I 4 AR S R AE I 2
B.NBERE. 4TEE eSS B, 754
AR 0 e T AR AT E — B AT E N, FEG
St — LA

A 2 i R R 0 2 o R 2 2 TR 4 o
Kook, 7 R — 2% 38 5 A REUR B9 R [l AS A 4
TR ES B AT, HZHREERW, 755N
G vt 2 7 ¥ X B TR AT A A O
PRI+ 22 i [ 35 A5 A 80 W LR 2 32 5 PR B AN PR 1
FEROUIE, eI R B S R 47 Tk sk
) 32 5 PR+ 35 TR VR 4 3o A 5 28t 2 22 I 1R
20 A FEIMEIR BEAT AT, R I bR . SRR 8
RO R, BB . B4R 50% 12 ANk
PR32 — o sl G ok PR AT 5T % A Al S S
TIZEEEIE | ROCHEA IR IR AT 15 105 5 A5
RGP HT, R BLSERRR B . M AR B O i A A g
2MG-AD, JFikfM B, 48 GSA. —H k. —
43 R e B RS2 T R T e DR o, o A )
RO RRAE , X TR R o R B
650 X E AR B 23 B R M R REAG I B &2
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8 QCXFJ\ FIXQC BiENERBE S 410K
Table 8 Fitting of QC X FJ and FJ X QC population inclusion models

, PR 278 2
PN H"U\ Jiit U12 Uzz sz W D,
Group Traits Model
H(IDJ. 2MG-AD 0.0251 (0.8741)  0.0453 (0.8314) 0.0565 (0.8121)  0.0393 (0.9369)  0.0206 (0.7996)
Plant height
Az
. 2MG-AD 0.0004 (0.9851) 0.0005 (0.9822) 0.0003 (0.9866)> 0.012 (1) 0.0107 €0.9998)
Diameter
QCXFJ ﬁ?{ifﬂ& 2MG-AD 0.0015 (0.9692)  0.0004 (0.9927) 0.0127 (0.9103)  0.0077 (1.0008) 0.0184 (1)
Opening angle
M GSA
2MG-EA 0.0008 (0.9776)  0.0013 (0.971) 0.0647 (0.7992)  0.0206 (0.9964>  0.032 (0.993)
Lateral branch GSA
—4 g
. ﬂm}z“‘“g . 2MG-EA 0.0014 (0.9704)  0.001 (0.9748)  0.0003 (0.986)  0.064 (0.7929)  0.0621 (0.5055)
Height at first branching point
iz
Diameter 2MG-AD 0.0013 (0.9708)  0.0017 (0.9674)  0.0005 (0.9828) 0.0063 (1.0046) 0.0267 (1)
FIXQC
ﬁ?{%ﬁ]f; 2MG-AD 0.0217 (0.883) 0.0142 (0.9051> 0.0087 (0.9257>  0.0152 (0.9996) 0.1078 (0.9871)
Opening angle

Ul U B U sk, W 9 Smimov #3%, D, A Kolmogorov K8, 355 A AWM (H .
U 12, U. 22 and U. 32: Uniformity tests; an: Smirnov test; D,: Kolmogorov test; data in brackets are probability.

&9 QCXFJ. FIXQC (—F%) HAZMERESERETMIEESY
Table 9 Genetic parameters of traits in QC X FJ and FJ X QC population under best fit models

REfR PR

; » j Y
Group Traits d, dy hy hy i Jab Jba / mg /70
M
Plant height 3.5662 1.5173 —1.452 —0.782 0
iz
. 0.3965 0.1399 —0.226 -0.29 0
Diameter
Tk pu e
QCXFJ ! AR 8.4046 6.8204 -3.912 -3.831 0
Opening angle
Mk GSA
Lateral branch GSA 8.8543 23.802
— R B R R
Height at first branching point 0.6373 63.933
Az
. 0.6005 0.3401 —0.238 —-0.257 91.1643
Diameter
FIXQC
TFok i 2
. AR 10.415 7.135 —1.855 —3.439 95.6964
Opening angle

dg: B ST EREIMER: dye 52 X EIERIERON ; h,: 551 ST EIEF R Ry 5 2 XS BFER AR ie MO e X
Joat EXMRBL: 1 BXRMBL B, FIEH R,
d,: ™ major-gene additive effect; dj: 2" major-gene additive effect; 4,: 1™ major-gene dominant effect; /,: 2" major-gene dominant effect; i: additivity X additivity

effect; j,,: additivity X dominance effect; j,,: dominance X additivity effect; /: dominance X dominance effect; hzmg: major gene heritability.
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