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Genetic analysis of phenotypic traits in F1 hybrids of 6 Clematis cultivars
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Abstract: [Objective] This study, with an analytical comparison of the phenotypic traits between cross parents
and F1 generation of Clematis, is aimed to explore the genetic variation of Clematis. [Method] Four cross
combination experiments were conducted to statistically analyze the phenotypic traits of F1 generation with six
Clematis cultivars as parents. [Result] (1) Compared with those of the parents, the flowering stage of F1
generation was separated, but mostly between the parents. (2) There is a general color separation within the F1
generation with the heritability of violet higher than that of red purple, and that of violet and purple more
recessive than that of red purple whereas the anther color of F1 generation was not separated with yellow anther

relatively dominant to pink and red anther. (3) The sepal width, leaf length and leaf width of F1 generation

Wk HT: 2022-03-14; &[0l HiY: 2022-09-10

FATH WV Al B SR E R B I A S F R L T (2021C02071-6-4); Wi T 4 bR K 2 A1 5 I 45 15 H
(2021KX0057); #riL48 W ARAs P 51 G -5 7 FH o S SE g0 = Rt 4 0 H

YEE A BRIBEFE (ORCID: 0000-0003-2935-1608), M 5 £k £k 3% i Ff 0] 2% 52 45 BF 5 . E-mail: 18332530987@
163.com, JIEIEE : X (ORCID: 0000-0002-2720-9619), EI#4Z, i+, MM EHE 50 H

5%, E-mail: vzhigao@ sina.com


mailto:18332530987@&lt;linebreak/&gt;163.com
mailto:18332530987@&lt;linebreak/&gt;163.com
mailto:vzhigao@ sina.com
https://doi.org/10.11833/j.issn.2095-0756.20220214

55 40 55 110 PRIGEE 5 6 IMEREE M AL SE BRI IR S 12 70 A 73

showed superparental traits, with the total mean values being 111%, 114% and 119% of the median parental
values respectively; the pedicel length, flower diameter, sepal aspect ratio and leaf aspect ratio of F1 generation
were lower than those of both parents, with the total average values of the offspring being 85%, 89%, 91% and
82% of the median parental values while the sepal length and segment spacing of F1 generation did not change
significantly, with the total mean values being 98% and 102% of the median parental value respectively.
(4) There were significant correlations (P<<0.05) between five quantitative traits in flower and four quantitative
traits in leaf, and leaf length was positively correlated (P<<0.01) with leaf width, with the highest correlation
coefficient of 0.940, which tended to be linked inheritance. [Conclusion] Most of the phenotypic traits (except
anther color) in the offspring generation changed, with only sepal length and segment spacing showing maternal
inheritance. On the hand, sepal width showed paternal inheritance, while nine traits, including flowering stage,
flower color, anther color, pedicel length, flower diameter, sepal aspect ratio, leaf length, leaf width, and leaf
aspect ratio, showed no obvious genetic tendency. [Ch, 1 fig. 7 tab. 24 ref.]
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Table 1 Main information of of 6 Clematis cultivars

P R He U5 iz AR i
‘HIEL Westerplatte’ ZGH i 41 FAEK A AEA
“IRT’  “The Vagabond’ LZ Y[ 5H WeAERAERY ZAEE
‘IRRPE AR A’ ‘Malaya Garnet’ SLS H A 41 RAERAER A
CRITMEFR A’ ‘“Mme Julia Correvon’ ZLY WE 455 RRFIAL A
‘Z5REIE” ‘Innocent Blush’ XDD W 4 FAERAETY A
‘“Bfil/RE+"  ‘Doctor Ruppel’ BS R AR AE 4H FLAERALH AR

WA AR, BRI 3 EBCEEN, @R KAMTE . 40312 R iz & 5 rh 2 B 7
R ekl , SR R, @ GRAEI) I, AER 8:00—9:00 WL H-ic S AL 1 FF UL
PLAk 50% ML TFIOVE R I AE 1A AT
122 FEsEMEARE  BERUEAR FAERK M o R ER SR, A e H b AR e R
M RIAEE B, HOFIME.
123 rHEAMRNEATE  FEPLEERC S SRR LA EREN A, s R TR R S rh Rl T A
Faevekt, AR AR
1.3 HESH

FIH Excel #ATEHRST, THE AR (Mps). F1ARKRAIMAR () W I1E (X)) . WiEZE (0).
BB R R (Cy), Hd Cy<15%. 15%<Cy<30%. Cy>30% 53 5E XA AR SRR . WP
KU, R SPSS 25.0 43 A &4, I Pearson #H 5¢ Pk 43 B 11550 45 Flcm PR R B A9 A ¢ R 2. 2R 1(E
(Mpg)=(P1+P5)/2, Hrfi P P, MRS R MR A SEBR I AE . 815748 57 R AL (Cy)=(0/X7)x100%
2 RGN
2.1 TEHBEETRSN

HIE 2 A 0L BRERE SRR 2438 FLARI BRAE A E 4—5 7, v T 4 7 N A) 43.2%). AR
HA FLRAE 5, BB T B F el T R0E MM, Hp ZGHXLZ 225cdl &, F1ARR LA A
1E 4 J FRIARAIITE, S9N 39.3% 1 25.0%; BSxZGH 2432404, F1ACKEAEAMA, 16814351
5 A EA] (13.7%) . Hh] (17.6%) FIF ) (21.6%), &5 LN 52.9%; ZLY*XDD 2432 4HAH, F1AGH
T 5 H LA FFERIEAERE R, 5L BIN 21.1% 1 26.3%; SLSXLZ 2432 2HAH, F1AREAE
A FRGEZ A,

®2 HHEESNT

Table 2 Heredity of flower time

FURAEIH 53 A EL151/%
4H A] 4AE] 4AFHE sHLEA sHAWwA 5SHTMA

RCHG(RxE) A AORIEN FIAUBREURR

ZGHXLZ 47 5H 1 28 39.3 25.0 28.6 7.1 0.0 0.0
SLSxLZ 47 SAE 35 0.0 17.1 54.3 28.6 0.0 0.0
BSxZGH 45 47T 51 0.0 2.0 45.1 13.7 17.6 21.6
ZLY*xXDD 47T 43 38 0.0 7.9 447 21.1 26.3 0.0

22 HBEETESN

BREERFANEOE L, A 2/ 2 f U EBEAMESHE, Hie o, FAK
FLARMAE A 1 iR, WE 3T FELUEY LA KM RT" RN ZGHXLZ Ml SLSXLZ 4%
LA, AiH FLAR R Y 26 R &R 29.6%, EEACRALAMNE G (EY LML
) MR 5 LU 70.4%, AAAAE S BEALLE (LU 6) — BN 535 F1LAUT ST 22 6 R SRR
60.0%, SHAEM (KD L aMEG) — BRI S 40.0%, KLY 2 G0584E & TaORAURE
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Figure 1  Flower colors diagram of parents and some hybrids
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Table 3 Heredity of the flower colors

FURAE( 37 LA/ %
FATHA .
(Oxd) B KRG g L RY RO EEDIK ZECROR 5
L) — T 2 @A) @RIZIEn)  an) o

ZGHxLZ 4%t vt ) 70.4 0.0 29.6 0.0 0.0 0.0 0.0 00
SLSxLZ HOEY L OMERD) vt ) 0.0 0.0 60.0 40.0 0.0 0.0 0.0 00
BSxZGH  BO(EP2ZRAMI%E6) %6 0.0 365 0.0 0.0 0.0 63.5 0.0 0.0
ZLYxXDD % M 0.0 4.1 316 0.0 0.0 0.0 263 0.0

o 5 5 2 (0 FI 450, BSxZGH 2258 &, 4 36.5% W F1ACHI MR 5 QA A6 (5 (L0 46 f0) — 3, 5 4b
63.5% KM NEOMALOAMAFEL, SHRNEY ZLONOLONEORAE2ER; 7 ZLYx
XDD 451G H, FLARHHEL T SRR TS ARRAED 2@ R MED 2l R 0K, 208%4a 1
BF AL — B AL A, BRI R X R TR
23 HHHBBEETRSN

M2 4 [ BiA 24 L5 W FLARIEZG B R B A28 5, SRCEH I — R —5. Mk
210 i R VE oA, FIARAE2G 389 0 B (0, ) 25 4 0 % €0 46 24 6 1 #9520 A2 €2 8 AH T kPR
BSxZGH Z43c 416, F1ARSRLL AL AR 7 BFRAY 63.5%, ZLGAE25Eita MRk 5 36.5%, FWI%
AR LRI TRy N AR L 22

x4 wHLEMBEESH

Table 4 Heredity of anther color

FIAEZGE 3 A L f1/%

HEHE (%) BAE 25 0, AL,

EAN ) #o et o
ZGHXLZ a1 W 0.0 100.0 0.0 0.0
SLSXLZ W W 0.0 100.0 0.0 0.0
BSxZGH SRAE FANE] 36.5 0.0 0.0 63.5
ZLY*XDD Hfh, B 0.0 100.0 0.0 0.0

24 EHESHERERERSN

& S AT LUE W L2 dld FURIER R E D E) 2, B REERT 10%, fi ik
24.73% (ZLY*XDD), FWIFEAERKZHA F 5 MG 5R ). 18 ZGHXLZ 1 BSXZGH 1 2 M &
T, FLARRYAERE I B S W e Al VEa B, FLARRYSP- R AR B 0 ) g v 2R ERY 79% M1 82%, /NTARSE



76 WroIL R R K A R 2023 4E2 H 20 H

B3 59 M 92.31% F1 76.47%; TMiAE ZLYXZDD Z2 32 44w, HUOR F1AC S Y 48 K B2l h SR E 10
76%, TR, (H/NTRERME R 48.65%, (KEMEHIFARE, XAl h T4 (ZLY) /Y
AR R, ER T HRMIEM; SLSXLZ MZ<s2 A, FIRMAEMKENTRICEZIE], FHRFMHE
ZeRp il

RS HAESEREEST

Table 5 Heredity of floral morphological characters

P AT SEARE/em FURREA S 28 A LB em FUCo i b tsil/oe
(Oxd) wk Rk Rl RS WiEsREE IR BRERe TR SGEZE ATEF
ZGHXLZ 873 9.48 9.10 0.79 7.15£1.14  5.35~8.99 15.90 9231 7.69 0.00
SLSXLZ 553 948 7.50 1.02 7.66£0.85  6.12~8.89 11.03 0.00  100.00 0.00
Jeik)E  BSXZGH 749 873 8.1 0.82 6.66£0.83  5.03~7.94 12.44 76.47 23.53 0.00
ZLYxXDD 14.94 899 11.97 0.76 9.05+224  621~18.66  24.73 48.65 48.65 2.70
IS ) 9.17 917 9.17 0.85 16.03 54.36 44.97 0.68
ZGHXLZ  12.62 12.84 12.73 1.05 13.35£1.31  11.54~16.48 9.82 38.46 385  57.69
SLSXLZ 1327 12.84 13.06 0.85 11.14£1.12  9.11~12.93  10.03 0.00 94.12 5.88
wHE BSxZGH  11.81 12.62 1222 0.87 10.58+0.78  9.07~11.94 7.33 94.12 5.88 0.00
ZLY*XDD 10.05 14.12 12.09 0.80 9.66£0.81  8.30~10.89 8.41 0.00 64.86  35.14
IS8 B4 11.94 13.11 1253 0.89 8.90 33.15 42.18  24.68
ZGHXLZ 565 623 5.94 1.23 7.28£0.49  6.11~7.97 6.76 0.00 3.85  96.15
SLSXLZ 6.65 623 6.44 1.02 6.57£0.23  6.05~6.99 3.48 5.88 55.88  38.24
BEHKEF BSZGH 592 565 579 0.89 5.14£0.58  4.08~5.98 11.28 76.47 13.73 9.80
ZLYxXDD 496 7.05 6.01 0.77 4.6240.79  3.19~5.96 17.09 59.46 40.54 0.00
IS S| 580 629 6.05 0.98 9.65 35.45 28.50  36.05
ZGHXLZ 256 3.06 2.8l 1.37 3.85+0.52  3.04~4.69 13.49 0.00 769 9231
SLSXLZ 2.87 3.06 2.97 1.00 2.96£0.58  2.01~3.95 19.56 50.00 0.00  50.00
BAGER BSXZGH 247 256 252 1.16 2914049  2.02~3.98 16.76 21.57 588  72.55
ZLY*XDD 290 492 391 0.91 3.54+0.86  2.02~4.92 2425 29.73 70.27 0.00
JE ) 270 3.40 3.05 1.11 18.52 25.33 20.96  53.72
ZGH*LZ 221 203 212 0.91 1.92+0.28  1.38~2.50 14.72 69.23 1923 11.54
SLSXLZ 232 203 218 1.06 2312049  1.57~3.20 21.02 41.18 17.65  41.18
HHEKFL BSxZGH 240 221 231 0.78 1.80£0.33  1.17~2.71 18.31 88.24 3.92 7.84
ZLYXXDD 171 143 157 0.88 1384043  0.73~2.61 31.34 70.27 13.51 16.22
IS8 B4 216 193 205 0.91 21.35 67.23 13.58 19.20

F1 ARAE AR SOFBEAH S F P R (1Y 89%, SRR ik ias, (A4 AEAAELESR . SLSXLZ,
BSxZGH Ml ZLY*XDD f 3 M2 A, FLARRIE B AR U/MES, F1AREER R ST E R o5
{4 84%, fHM F1ARAEEARBIAG LUK E , AUFE BSXZGH 2458 & BT 94.12% /N TRSEA
i, 5340 2 A A R ARAEE /N FAGE AR L, BAR 3 Al &b FLARBIE BRI %
BT — BAGEE, (H/NFAGER MR BB LRI AN G o Mi7E ZGHXLZ 22584 A, FLARMAEE
BRI — R, B RE MR B ER N 57.69%.

R RS SRR AR 4 A F1LAR A S R K S 159 v/ N 3, FLAR AR B 2 3 1 K3 P 2B (Y
98%, EHFvifE R —E GRS, F1LACH ST R S8R PR 111%, 5 K98 b 52 B S i sk
NEEY, FLAREY ST R K T8 He oA SR E 0 91%. 5 5 KEERY/N, R SERE N, SECE A K
B e/, BB FLAR A S R R B R A28 b . JLAN L& 238 S5 AR B 3 K 58 L AR S R B8k
21.35%, RUPLREZRFE, 28GRSR IRRE AL H F1 AR 2 RAK,
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25 MEBESEREEZTRSN

% 6 AT FIACTT R BEA S8 5 280N 11.68%, #ifE ii2s. BAKKRE, RN TIEZ
[ F1 AR AR 60.55% , RGEANAFN S 25 MA S 30 13.52% F1 25.94%, F1 AT [ FE Y S0
AT R 102%, AFIH ] AR I0H

&6 MEESEREESH

Table 6 Heredity of leaf morphological characters

FAKH/cm FIRHA 5 357K L /em FURS3 i Hef5il/ %
R R E@*SD)

BRAR A0 o MRl YiEshamizs iR BERRN% DTSR SCEZE KFEE

ZGH*LZ 9.62 11.41 10.52 0.99 10.40£1.59  7.53~12.69 1534 37.04 2593 37.04

SLSXLZ 8.68 11.41 10.05 1.05 10.60£1.07  9.08~12.71  10.12 0.00  71.43 28.57

A (I BSxZGH 12.82 9.62 11.22 0.97 10.89+1.10  9.08~12.95  10.07 11.76 8431 3.92
ZLY*xXDD 15.38 12.34 13.86 1.05 14.61£1.63 11.56~18.33  11.18 526 60.53 34.21

pse S 11.63 11.20 11.41 1.02 11.68 1352 60.55 25.94

ZGH*LZ 18.07 13.07 15.57 1.28 19.91£2.10 15.32~23.15  10.53 0.00 2593 74.07

SLSXLZ 15.14 13.07 14.11 1.42 19.98+1.77 15.13~21.53 8.85 0.00 0.00  100.00

MEKE BSxZGH 1627 18.07 17.17 0.93 16.02+1.17  14.62~17.85 7.30 5490  45.10 0.00
ZLYxXDD 18.68 17.12 17.90 0.91 16.22+2.31 11.40~20.35 1424 60.53  21.05 18.42

Jse L) 17.04 1533 16.19 1.14 10.23 2886  23.02 48.12

ZGH*LZ 17.39 11.92 14.66 1.37 20.0242.34 15.03~23.42 1171 0.00  14.81 85.19

SLSXLZ 1428 11.92 13.10 1.52 19.86+1.98 15.77~23.21 9.96 0.00 0.00  100.00

MESEEE BSxZGH 1633 17.39 16.86 0.95 16.03£1.32  13.46~18.53 8.26 56.86  43.14 0.00
ZLY*XDD 17.55 18.13 17.84 0.91 16.19£2.38 12.01~21.41 1471 68.42 0.00 31.58

Bt 16.39 14.84 15.62 1.19 11.16 3132 1449 54.19

ZGHXLZ 193 1.10 1.52 0.66 1.00+0.05  0.91~1.09 4.97 100.00 0.00 0.00

SLSXLZ 1.06 1.10 1.08 0.93 1.01£0.06  0.93~1.08 5.50 7714 22.86 0.00
ARt BSxZGH 1.01 193 147 0.68 1.00£0.04  0.88~1.07 445 52.94  47.06 0.00
ZLY*XDD 1.07 095 1.01 0.99 1.00£0.07  0.90~1.12 6.61 21.05 6053 18.42

pse S 127 127 127 0.82 5.38 62.78  32.61 4.61

BRERSE MR ] 2252 1A FLARA M A K BB 3R B — e A 38 K ka3, A I (E R R A Y
114%. 1¥ ZGHXLZ Fl SLSXLZ 24282 A& rh R A1, 78 BSXZGH fil ZLYxXDD 2428 414 | e 81
ARGEME s iR TE R SRR R O, PRSI  R SEEE  h SE (R 119%; T FLARR N

IR, FEOF R RIS, FLARR S K9 o TR 82%, MRIBIREAT
B SR AL, (BESEIAE S R B0 (5.38%) /NT 15%, F1ARE 22 F8500N, BEAR SRR,
2.6 9 PMREHEMREXEST

SIHTAETE 5 A HIRFN B 4 DR Z R AR SCHE (R 7) KB BB SR KE ., SR K%
B E (P<0.01) IEAHXXR, MEHABA, EHKEBRK, ThKEERK, RIS KEME S
K58 e — R LM E FAR R RN, (R R X R SE R R s 2 K S b 58 K AR
F (P<0.01) IEAHRK R, SEF G EMEE (P<0.01) AAARKR . M A KE S M 58 8 Bl %
(P<<0.01) IEAHZG, Hpmt A RKEMIC, s, HARCREmRE (0.940), & TH#Ehe. ik
JE 55 ] B 2 () S i (P<<0.01) IEAHSGIC AR, BLHAAY I BE S5 A6 RE < B 2 [ AP — 2 R & .

3 &gt
i 00 385 PSR LB AL 2 S 7 R A7 380 B0, AR Il ) S A AR AR E 1 b T 2 R
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Table 7 Correlation analysis of 9 characters of F1 generation

PER AR EEAR ERAKE EREE ERKIER CWEE S W RRE S RSEE HAKIELL
AR i 1
PR -0.318 1
R -0.122 0.608** 1
iR 0.132 0.157 0.175% 1
WHKIEL -0.159 0.250%*  0.561**  —0.675%* 1
oAl 0.510%*  —0.425 —0.493 0.239%* -0.495 1
R -0.005 0.435%*  (0.563** 0.110 0337+ —0.249 1
R SR 0.025 0.409%*  (0.553** 0.107 0.347%%  —0.233 0.940%* 1
R B L -0.084 0.016 —0.042 -0.006 -0.073 -0.015 0.040 -0.301 1

VA . *FIR BEAE(P<<0.05); **FRH B EM K (P<0.01)

B, SRARIA] FEEIR 1Y 25 S S TR AT AL 22 e, RS 25 O RINSR AR B T ARSE . AR A IR
A2 OLFANT S X A4 TRl — R BE i () J S AR R AU MEIR A T R GE I R0 A3 A, XTI B PR Y 35t
TR . RFZ IR I AY 5 3 PRI A SCH A DL R T F e e 2 B A i i B A o 8 0 Y,

AHFFERT 6 MMRLIE AT 23R, K I F1 AR RER o R AR BRIELABELN) #AR L T8
S, ACH R R EEFIY ] 2 SRR I H A BB AL AR i, 2 SR I A PR AL , B 4K
O, A KR, EER . SRR, MR, iR s, R KIS 9 MR R
A s A, AR B R BREE RN RI A R ARER G T AR H AR Z M s R, A
() i 2 b 35 4% 1 ORI SRS SO Se PR, A SRR Z I AATE 22 5% . SABA SV WF SR R . 032 4k
Chrysanthemum morifolium 2438 F1 AR R BPER 5 BRI — 7 AL, FLARIAAAE 2R H 53646 3.
AL R G L FEE R,

A a8 FUARBYAE I s 90 4 25, Hoh ZGHXLZ Z@ 2 &b, FLARH 31 T 4B 0 7L T BUE A4k
BSxZGH 1 ZLY*XDD 24322405+, F1AUH B T AEWIE TXCE MK, (B2 8N THRAZE, X585
= e S PO TR AL 2 5 F ] 2 s il e b BT IR 9 45 2R — B, B4 TS PVTE & L AL BY Rhododendron
lapponicum Z2Fh i K AL G KA T2 0085, 43 B BT E DI R IR TR Z (8] R 5450 e 22 48
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