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Genetic diversity analysis on ITS sequence of Lagenaria siceraria cultivars from different origins
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Abstract: ITS sequence of 29 cultivars of Lagenaria siceraria ( Molina) Standl. in China was amplified
and sequenced, and combined with that of 9 cultivars of L. siceraria in China, 6 cultivars of L. siceraria
and 3 congeneric species abroad from GenBank, length, GC content and variation site of their ITS
sequence were compared. On this basis, phylogenetic tree was constructed and genetic relationship
among 47 samples was researched. The results show that ITS sequence of 47 samples all includes ITS1,
5.8S rDNA and ITS2, and there are obvious differences in length, GC content and variation site of ITS
sequence among different samples. Length of ITS sequence (including ITS1, 5.8S rDNA and ITS2) of
38 cultivars of L. siceraria in China is 619-627 bp, and their GC content is 58.00% —-63.32% . While
ITS sequence length and GC content of 9 samples abroad are 591 -626 bp and 54. 17% -63. 26% ,
respectively. The result of sequence alignment shows that homological rate of ITS sequence of 38 cultivars
of L. siceraria in China is 84.6% —100.0% , which includes 221 variation sites. In which there are the
most variation sites of ITS sequence and the smallest homological rate in cultivar * Zhenmu No. 2’ from
Shandong as compared with other cultivars. According to the phylogenetic tree, 38 cultivars of L.
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siceraria in China can be divided into 3 branches, cultivar ‘ Zhenmu No. 2’ from Shandong and cultivar
‘ Xiguazhenmu No. 1’ from He’ nan are clustered in the first and second branches, respectively, and
other 36 cultivars are clustered in the third branch. While 47 samples tested are divided into 2 branches
and 5 subgroups. The first branch can be divided into two subgroups, which includes cultivar ‘ Zhenmu
No. 2’ in China and two cultivars in Japan; and the second branch includes 44 samples which can be
divided into 3 subgroups, in which, cultivar ‘ Xiguazhenmu No. 1’ in China and cultivar * White-
flowered gourd’ in France are clustered in the first and second subgroups, respectively, and other 42
cultivars are clustered in the third subgroup. It is suggested that there are rich genetic variations and
geographic divergences among cultivars of L. siceraria from different origins, and difference of their ITS
sequences is related to geographical distribution.

Key words: Lagenaria siceraria ( Molina) Standl.; ITS sequence; variation site; homology; genetic

differentiation ; phylogeny

K[ Lagenaria siceraria ( Molina) Standl.) %! 4% 5L
+ i il B I, A # # BL ((Cucurbitaceae ) #H 7 R
( Lagenaria Ser.) /4, JE = AR AR DI 55 30 9 (9 410
JRFTE A 53 R 22 S5 W W ool 2 ARk [ 4b
5 I RAPD Aric XF R PSR s AL Z AL P 4T
THF5E Clarke %517 FI T ISSR 43-F-fic Xt 2k F L
P52 Y B 1 JE TS 19 36 03 5IUTAR 15 R 1) 4% 75 12
EHEAT TR

o AR SIUTOT) S A A 4 ] 45 M 35 A8 B
Fltr = w B B AT E TSI R BT IR ) AT 5 £
D MR T o0 FACE (38t 1% Z FEPERF ST & 0L, &
L4151 F ] ISSR 5 RAPD ARic4MH7 T 38 155U
TG 3 1 Z2 R 5 JRL SR IR 5O 3 1TS P8t o
[ 28 [ A A SI0R G A AT T RSB ST ; Xu
SN R T IR IR AL B A A, SR A A S
K SSR FRic kT E 77 44 ARG Fp R T 5 A% Ak 4
BT, W14 7R T SIURRN T8 IR 19 35t 4% 2 FE 1 B AN [R] i
FRIAIA R % OG22 o BIFST S0 ot B¢ 5 19 b B 4 16 5
ARGl 3TN & R LE R, AEH TER
WE9E % JLAE R 55 0 s T R ST s Fh
B IFE T — LT A

SRR RNA J2& = 8 8 1 RTS8,
Znfi% 185.5. 8S 1 265 tDNA 1 A% 5 HLfv, ITS
(internal transcribed space ) [H] B X J& 7 F 18S 1 26S
rRNA 7 B (i) i AF gt % 5 X, Bk 5. 8S rRNA Jy By
N2 AN B BRI ITST AT ITS2, 1TS J¥81 AT b ks %
B R MR AN Y (AR AL E SR A S )
RGRE oy TG TR M EZARC, #2
IO 3 2% J [R] R E)EE 2 AT JE R ] Y o 25 oF
X T S e R IR 5 U M
VR T AN H A B 29 DS SIUR SR ITS J7 51 i

T I RS R | Rl BT A AN GenBank | F %%
1A BIUR it b K = A0 7 1 6 4> S & R AT
3AEJB AL ITS J751), W58 AN ) e PRSI0 it R i)
WL e RGO E , AU B3 I 28 R BT 4
| B 2558 B RIS ) 2 A

IR

1.1 ##

AR JEP dbst )R s W de e R
FLLIVE 25 S 29 A SIURK R AR IE T ILAR &
B B /N R P R OKR (¢ Xiaozihuluzhenmu ” ) |
“HEAR 2’ (“Zhenmu No. 2°) | “fifiK 3’ ( * Zhenmu No.
3°) M REAR 8 (¢ Zhenmu No. 87) ; VLVGH AW & Fh
CEARIGAE (¢ Yunonggifu® ) ; AL EUAY AP C AR 107
( *Zhenmu No. 10 ) ; #dL & DA 5L R ¢ TR 38 %
( “ Hanlongbiyu’ ) Fll1* ¢ 2 %5 (* Chunxiao No. 27 ),
WAL TR SRR ¢ 545 2 5 (¢ Zaochun No. 27) ;)
ZRAl Sk 5 L R R AR (¢ Chaozaosheng” ) Fil < il sk
0 (¢ Shantouhu’ ), J7 A 7R 58 0 RP A WEAD A
( ¢ Shitanxiancun’ ), J7 & 7N B & FR ¢ R B I 20
( ¢ Lijiangyoulv’ ) (‘3 1’ ( “Sui No. 17)  ‘4&8k 3’
( “Jinchaitou No. 37) ., “#K i& 2’ (* Chaochangsui
No. 27), “H AN E’ (“Lvrayi’), “fi X &
( ¢ Yijiaduanshen’ ) . 7 5551 (¢ Youqing No.
2 duanhu’) . £¢3& A (“ Lvmeiren’ ) Fll ¢ 2232 501’
(  Hybrid bottle gourd” ) ; 7 & /) i A ¢ & WF &I 250
(* Gangyantianyuhu’ ) 3 A& AR M [ it il © 2 e A M S
B (¢ Lvlongfuzhouyuhu ) ; ¥ m AR M A4 A ¢ D5 AN
A 17 (*Xiguazhenmu No. 1), ‘PG N fiff A 37

(¢ Xiguazhenmu No. 37) I ¢ ¥4 JK fiff A 4°
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( “ Xiguazhenmu No. 47 ) ; Ll PG 32 19 & FF ¢ KOFF 85
757 (“Dazihulu’ ) | B RME#H T (¢ Tedazihulu’ ) F1
CNFEER (* Xiaozihulu* ) o £ dh FfAY BT T 2012
43 JIRF T R AR AR A B g S O 58 BT il ==, £
R 2 ~ 3 EhE R R IFRAE T -70 <C
vRAAT, R

F3 M\ GenBank b & 7 1) 9 A Bl K [ 41
1 6 At Al 3 AN EJEFRRY ITS P, 9 AN E ™ i
R PRl < I I = T L o I S
( ¢ Qingyuanyoubing’ ) . “ JA# 7 2 ( ‘ Duanbinglu No.
2°) ., “AEK @’ (‘ Huachanghu’) il “ 10 5 fifi A’
(‘Zhenmu No. 10”) , /= HIL 5 A5 Fh <8 S ELJKN°
( ‘Hugua No. 8”) . HUKAL i ( ¢ Jingxinzhenba ) Fl
‘15| 28 ( “ Zhongyin No. 287 ) 7 [ M gAY b < 75
K’ (“ Qingchanghu’ ) , 7 A ] ¥ K JH 1 i b i
B 47 (¢ Chaofengxinsheng * ) ; & i1 B ITS & %1
GenBank %} 5% %5 7 i 2§ FJ951139, FJ951148
FJ951150, FJ951154 , FJ951137 | FJ951146 | FJ951151 |
FJ951143 1 FJ951145, [k 6 A~ Fl 3 > [F) J& #h
FKh B HARERM K#H 15 (° Changhu No.
17)F1¢ K 3 %5 (¢ Changhu No. 37), /" H Z&E 1Y
Al 19 SAREA (¢ Zhenmu No. 197) 7 H LAY
[AlJ&Fh2E Lagenaria guineensis (G. Don) C. Jeffrey Fl
Lagenaria rufa (Gilg) C. Jeffrey, 7= B 4N i) 7] Jg Fh 2
Lagenaria breviflora (Benth. ) Roberty FIZUR & F < H
UK (¢ White-flowered gourd” ) , 7= H D17 (1) i F
* Atangoue” 17 F 35 B B & AP FAESIUR (° White-
flowered gourd” ) ; EAITAHY ITS ¥51 GenBank % 5%-5 43
B SN FJ951142 ., FJ951162, FJ951159, AM981088 .
AMO981087 ., AM981086, HE661303, AM981089 #i
AF006812

veRETE EIE KA DH5a |, e fE# A pMD18-T
Vector SEE FIAT £ Ex Tag DNA A Amp $T
H=ZZF1 DL2000 DNA marker Z5 204 H T M Fii EL A= W)

FARBGBRAF,
1.2 FHix
1.2.1 A B4 % DNA e94R R AN B HAR1E

MEURM A 0.1 g, KRB R CTAB %7 SR UL R 41
KL DNA FE AR T /0 i K RGEK T, R R R )
1% B AiEe i fL vk, 7 F GENEQUANT 4K 28 4h
ICEREH (7 E Eppendorf 23 7)) K9 DNA ¥ i &
afifE | 20 CHEFEE .

1.2.2 PCR ¥ 3% R White 2" B&3H1 ITS 3 F
519 ITS4(5'=TCCTCCGCTTATTGAATGC-3") 1 ITS5
(5'=GGAAGTAAAAGTCGTAACAAGG-3") ¥ 34 H 11
FBE, LL29 OB B DNA MR 547 PCR 9734,
JNR ZR AR 25 L, f05 2.5 wl 10xEx buffer( 7%
MgCl,) .1 U Ex Tag DNA %458 .0. 2 mmol - L™
dNTPs 0.4 wmol « L™ 511 50 ng B4 DNA, S
TR K 94 °C HiZEPE 3 min;94 °C 728 30 5,50 CiE k
30 5,72 CHEAH 60 5,35 MG ; FeJ5 T 72 C LA 10
min, PCR =9 FH S0 A B 43 50 1% Bt g AR 68 6 Hh Uk
K , 7 GeneGeniusBio Imaging System #¢ % i1% 72
45 (3£ [ Bio-Rad 24 F)) WELHIME

1.2.3 PCR Z##sie S5 n 5 PCR =YL&
EEIE D7) & Il 4k, % #: 2 pMD18-T Vector,
JF#4k DH5 o JERSZ S 200, IR A 7E[EMA LB (3 Amp it
HFR X-Gal 5 IPTG) JiF#3k b JFF 37 CHIER IR
10 BRE (H BER 75 54T PCR A, 3B 1 mL FAYESE
CEDRVR, B NS IR AR MR R A BR S mIEATIN Y .
1.2.4 B REFINEFIRRES>H  FH
BioEdit X E 4307 1TS A TS L, B 25 Wi s 1TS
#B4>, #E 1 Al FH NCBI L= 9 BLASTn 2% (http: //
www. ncbi. nlm. nih. gov/blastn) 15 B & 55 f4) # 7 J& 4
Y 1TS P e A7 [ PR LT, L5 ITS J3 1) % Hefa
WA IX 3B BIFH . XF 29 AN SRR ITS 3251 DL K& M
GenBank T #k1 18 MoK s AP [R]J& RS0 1TS 7
%), 383 DNAStar #5/4:" Fl Clustal X 1. 83 #fF 4y
I B AR S0 0, GC B ot | [R5 3 4% 43 I
FEHEATIRUR EEXT s A MegAlign 72 544 25t A4 Ak v
T RG R T T,

2RI

2.1 PCR¥IELER

FIH ITS 38 51960 7 29 ASSI0UT A ) 2
ZH 5 DNA #17 PCR ¥4 7% 750 bp BI85 1 56W]
SEIE WA, 5 U 7 B R — 2, Hoh 8 AN
T 33 [ UL B 1, PCR 71 £ [l ol 1% 5 45 3]
HUKHY TS 41,
2.2 ITS F3KEMGC EERTENH

HE A ™ 29 ARSI 1TS J3 51 34 6 455
/3 18S rDNA ITS1.5.8S rDNA ITS2 FI#E4> 265 rDNA
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2000 bp

1 000 bp
750 bp

500 bp

M. DIL2000 DNA marker; 1. &hFp* INFFEI P RG AR Cultivar ¢ Xiaozihuluzhenmu’ ;2. AL A 2° Cultivar © Zhenmu No. 2° ;3. AL WA 3’

Cultivar ‘ Zhenmu No. 37 ; 4. f# ‘ffiK 8 Cultivar ‘ Zhenmu No. 8’ ; 5.

R EAJR AR Cultivar ¢ Yunonggifu’ ;3 6 @ fii K 10° Cultivar

¢Zhenmu No. 10 ; 7. fhFh* WHWEE’ Cultivar ¢ Hanlonghiyu’ ; 8. dh R R4 Cultivar ¢ Chaozaosheng’ .

Bl1 8 AEKaT ITS F3# PCR ¥ 15 E i
Fig. 1 PCR amplification pattern of ITS sequence from eight cultivars of Lagenaria siceraria ( Molina) Standl.

L’ (FJ951139) Y 18S rRNA F Btf¥ 33 5. 85 tDNA
FBeLA K 268 TRNA FBERA 5750 551, i 2 ik 29 4~
FUNGAIE ITS Jy 515 [ (4% 1TS1.5. 8S tDNA #l
ITS2) , ik 29 AHIUR G Fl 4 1TS JP 51 4K 751 L 4R
A %E GenBank, it 29 2N FF & 5] H GenBank

1 7= 9 AR SRR (55 30 ~38) K [E A1 6 31K
A AP 3 AN EEFIZE (75 39 ~47) BY ITS FE 51 A&
SES KEMGC FENEL,

7= 38 NSRS R Y 1TS FE8) MK Ry 619 ~
627 bp,GC 4 58.00% ~63.32% ; HH, 1TS1

F1 SRR MBHEBEEMMEN ITS 53 GenBank ERE FBEKER GCEE

Table 1 GenBank accession number, fragment length and GC content of ITS sequence from cultivars of Lagenaria siceraria ( Molina) Standl.

and other species in Lagenaria Ser.

b ben s = # B BE/bp %R Bty GC iR/ %
T e Accession Length of each fragment GC content of each fragment
No. Cultivar or species
number ITS  ITSI 5.8S rDNA ITS2 ITS ITSI  5.8S tDNA ITS2
1 INFFBT S A Xiaozihuluzhenmu KJ026930 625 218 162 245 63.20 61.47 58.64  67.76
2 fiiAK 2 Zhenmu No. 2 KJ026931 619 195 162 261 58.00 54.36  58.64  60.15
3 filiA 3 Zhenmu No. 3 KJ026932 625 218 162 245 63.04 61.93  58.64  66.94
4 filiK 8 Zhenmu No. 8 KJ026933 625 218 162 249 63.20 61.47  58.64  68.87
5 FEAJEFE Yunonggifu KJ026934 625 218 162 245 63.20 61.47 58.64  67.76
6 filiK 10 Zhenmu No. 10 KJ026935 625 218 162 245 63.04 61.47  58.64  67.35
7 PUJE# T Hanlongbiyu KJ026936 626 219 162 245 62.78 60.73  59.26  66.94
8 #BHLE Chaozaosheng KJ026937 625 218 162 245 63.20 61.47  58.64  67.35
9 % 2 5 Chunxiao No. 2 KJ026909 625 218 162 245 63.20 61.47 58.64 67.76
10 L MEAIAT Shitanxiancun KJ026910 625 218 162 245 63.20 61.01 58.64  68.16
11 FIRE ML, Lijiangyoulv KJ026911 625 218 162 245 63.20 61.47 58.64  67.76
12 #% 1 Sui No. 1 KJ026912 624 217 162 245 62.96 61.29  58.64  67.35
13 42803k 3 Jinchaitou No. 3 KJ026913 625 218 162 245 63.04 61.47  58.64  67.35
14 #13% 2 Chaochangsui No. 2 KJ026914 625 218 162 245 63.04 61.47  58.64  67.35
15 3k #N Shantouhu KJ026915 625 218 162 245 63.20 61.47 58.64  67.76
16 % 2 5 Zaochun No. 2 KJ026916 625 218 162 245 63.04 61.47  58.64  67.35
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e b oy 25} R BURY K/ bp &R B GC it/ %

52 uuﬂ’ﬁﬂ’% ) Accession Length of each fragment GC content of each fragment

No. Cultivar or species

number ITS  ITSI  5.8S rDNA  ITS2 ITS ITSI  5.8S tDNA  ITS2

17 HHFETESL Gangyantianyuhu KJ026917 625 218 162 245 62.88 61.01 58.64  67.35
18 LIRS Lvlongfuzhouyuhu KJ026918 625 218 162 245 63.04  61.47 58.64  67.35
19 PEIRAEA 1 Xiguazhenmu No. 1 KJ026919 625 218 162 245 61.44 60.55 58.64  64.08
20 PEJRAEE A 3 Xiguazhenmu No. 3 KJ026920 625 218 162 245 63.04 61.47  58.64  67.35
21 FERES A 4 Xiguazhenmu No. 4 KJ026921 625 218 162 245 63.20 61.47  58.64  67.76
22 LN Lvruyi KJ026922 625 218 162 245 63.04 61.47  58.64  67.35
23 X E 5 Yijiaduanshen KJ026923 625 218 162 245 63.04 61.47  58.64  67.35
24 ME 58450 Youqing No. 2 duanhu  KJ026924 625 218 162 245 63.04  61.47 58.64  67.35
25 292 N Lvmeiren KJ026925 625 218 162 245 63.04 61.47  58.64  67.35
26 Z%22%0K Hybrid bottle gourd KJ026926 625 218 162 245 63.04 61.47  58.64  67.35
27 KAF#i# Dazihulu KJ026927 625 218 162 245 63.20 61.47  58.64  67.76
28 FERFF# 7 Tedazihulu KJ026928 625 218 162 245 63.04 61.47  58.64  67.35
29 /KR Xiaozihulu KJ026929 625 218 162 245 63.20 61.47  58.64  67.76
30 S 2 Duanbinglu No. 2 FJ951139 625 218 162 245 63.02  61.47 58.64  67.35
31 FHEA W Qingyuanyoubing FJ951148 627 220 162 245 63.32 61.82  58.64  67.76
32 £+ % Huachanghu FJ951150 627 219 162 246 63.00 61.19  58.64  67.48
33 10 SH5A Zhenmu No. 10 FJ951154 627 219 162 246 62.68 60.73  58.64  67.07
34 8 53K Hugua No. 8 FJ951137 625 218 162 245 63.20 61.47 58.64  67.76
35 TUKNG i Jingxinzhenba FJ951146 625 218 162 245 63.04 61.47  58.64  67.35
36 15| 28 Zhongyin No. 28 FJ951151 625 218 162 245 63.20 61.47  58.64  67.76
37 F K # Qingchanghu FJ951143 626 219 162 245 63.26 61.64  58.64  67.76
38 #EHE Chaofengxinsheng FJ951145 625 218 162 245 63.20 61.47 58.64  67.76
39 K#i 1 5 Changhu No. 1 FJ951142 611 190 162 259 54.17 52.63  54.94  54.83
40 K#i 3 5 Changhu No. 3 FJ951162 616 195 162 259 57.79 54.87  58.64  59.46
41 19 Shfi A Zhenmu No. 19 FJ951159 625 219 162 244 63.04 61.19  58.64  67.62
42 Lagenaria guineensis AM981088 625 218 162 245 63.20 61.47 58.64 67.76
43 Lagenaria rufa AM981087 625 218 162 245 63.20 58.64  58.64  67.35
44 Lagenaria breviflora AM981086 625 218 162 245 62.72 61.47  58.64  66.53
45 FAESIUR White-flowered gourd HE661303 591 192 162 237 61.93 60.42  58.64  65.40
46 Atangoue AM981089 626 219 161 246 63.26 61.64  58.39  67.89
47 FIAESIUR White-flowered gourd AF006812 595 201 162 232 59.16 55.72  58.64  62.50

BHKEE 195 ~ 220 bp, GC & H 54.36% ~61. 93% ;
ITS2 H B KN 245 ~ 261 bp, GC &M 60. 15% ~
68.87% ;1TS J¥ K ES GC & E4 AR5, s
B R AR AR R

FE 38 AR ARl CRE K 2 19 1TS 8 i
(I 619 bp) ,dnfl  FEAGH | AEAH F1C 10 Ak
AR ITS FEA K (627 bp) s 78 HA ) 34
o BRERFP 3 1 ITS P A BE R 624 bp b < I
TeE g FFHH 1 1TS JEFIK M 626 bp 4b, H
fhdh AR 1TS FP I B 358 625 bp, 7E 38 AdhFleh
iR IRA A ITS 74 GC & e, N 63.32%
TR BE AR 27 1TS A1) GC & Ak, fU N 58. 00%
7= 38 MEIUR SRl 5. 85 tDNA B K BE ¥ 162
bp AUAETE 1 IR A 5 G et RIS 5L Fh A2 B

DNA J¥3BA m RSP PE

77 HEAME 6 AN FhFP K 3 A RS R TS 775
KA 591 ~626 bp,GC &M 54.17% ~63.26% ,
Horp ITS1 B 190 ~219 bp, GC &1 52.63% ~
61.64% ;ITS2 F Bt B0 232 ~259 bp, GC & &N
54.83% ~67.89% ; B H VLT 1 5 Al ¢ Atangoue ™ [
5.8S rDNA F BeKJE 4 161 bp &b, Hofth i Fl sl 25 1)
5.8S tDNA B JE Yy 162 bp, I Tk [ A
g1 2 SR G B 1TS J7 51 5 B /N HoAh
FREFRE, 23 AN 591 F1595 bp; 7= H H A 5 il
KSR K #HI 3 5 1 ITS JRa A KR A
M 611 1616 bp, M GC FaF, K# 15 Al
K3 5ITS R B GC SR, 43k 54.17%
M57.79% ;77 B L E MR 2 SRR GC
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R T A DT R R Atangoue” I Bl DNA FPAI ULIET 2 5 177 38 ANSIUR A A 1TS J351) rh g

R GC &R, SRR SR R 2,
2.3 ITS A ERM K EREES FERS A5 SRR AN TR] i Rl B 1TS 7 ) (8] A7 22 55337

FE = B0 S Bl ¢ ZNAF B RS AR BYITS R BERY A5 221 A4, Hirf ITST 4 & A8 547 45 108 4~ ITS2 f 7%

1 TCGATGCCTA AACATCAAAC GACCCGCGAA CGCGTTTACA AACCAATTGT TCGCGCCGG- GGGCGGGG-G GAAGCATGCT CTTTGCCTGC
91 TCCCCTCCCC C--TCGGCGC GCCTAAACCA AACCCCGGCG CAGGTCGCGC CAAGGAACTT TAAATGAATT CGCCTGCCCC TTGCCCCGGC
181 CTCGGCGTGC GGGGGG-CAG AGCATTCTTG TCGTATTACT —---CACAAC GACTCTCGGC AACGGATATC TCGGCTCTCG CATCGATGAA
271 GAACGTAGCG AAATGCGATA CTTGGTGTGA ATTGCAGGAT CCCGCGAACC ACCGAGTCTT TGAACGCAAG TTGCGCCCGG AGCCTTCTGG
361 CCGAGGGCAC GTCTGCCTGG GCGTCACGCA TCGCTGCCCC CC-CACGCAA CCCC--CCAT GTGGGCTCGT TGCGCGGGLG GGGGCACACG
451 CTGGCCTCCC GTGCGCACCG TCGCGCGGAT GGCTTAAATT CGAGTCCTCG GC-GCCCGTC GTCGCGACAC TACGGTGGTT GATCCAACCT
541 CGGTACCGCG TCGCGAATTT GAC—————- G CCGCCTCCTT GTGGAC-——— —————- TCCT ACACCGACCC TCTGAACGCC GTCTCCCAAA
631 GGACGACG-C TCTCGACGCG ACCCC

“ 7 AR BEBC W PE AR AU BRI =7 is gaps used for optimal alignment.

B2 KT NFIHEREAR B ITS F 5l

Fig. 2 ITS sequence of Lagenaria siceraria ‘ Xiaozihuluzhenmu’

F2 EHF38 MEUR&EH ITS F T R4S Xt

Table 2 Comparison on variation site in ITS sequence from 38 cultivars of Lagenaria siceraria (Molina) Standl. in China

Feg i AL S R
No.  Cultivar Variation site and gap'’

1 /NH#PHEAR Xiaozihuluzhenmu — gap (60, 69, 102, 103, 197, 121-124, 197, 221-224, 403, 415, 416, 503, 563-569, 587-596, 639)

2 fii/k 2 Zhenmu No. 2 C(15), T(33), G(38), C(40), gap(44-46), CT(48,49), T(52), T(54), T(56), gap(61-64),
gap(70=72), T(78), gap(80-86), G(87), A(91), TCTGAT(95-100), gap(101), gap(104-110),
C(104), A(123), gap(126), A(133), T(147), gap(150), G(151), C(155), AA(160, 161), T
(164), T(166), T(180), T(186), A(200), TATT(221-224), A(403), T(406), GA(412, 413),
gap(415, 416) , GCT(419-421), T(426), T(428), A(434), T(436), T(449), T(451), T(464), G
(467), A(475), T(483), A(489), AT(504, 505), T(507), CT(509, 510), T(515), G(519), T
(534), T(553), TC(557, 558), CAG(560-562), TTGCGC (563-569) , T(573), GT(577, 578), G
(580), G(585), GAGGGAGGAA (587-596) , GTC(598-600), GT(603, 604), T(612), ATT(618-
620), C(624), gap(628, 629), A(631), T(637) ; HAWALEIR] Gl /NFFEH PR —32 Other loci

are the same as cultivar ‘ Xiaozihuluzhenmu’

3 fiiK 3 Zhenmu No. 3 G(142), T(449), T(455) ; HAlAL [R5 A ¢ /NFFH P RS A —B Other loci are the same as cultivar
¢ Xiaozihuluzhenmu’

4 fiiK 8 Zhenmu No. 8 JFH IR S Bl AN B AR —3X The sequence is the same as cultivar ¢ Xiaozihuluzhenmu’

5  FAUAHE Yunonggifu 3[R A ¢ /NS P SR —B The sequence is the same as cultivar ¢ Xiaozihuluzhenmu’

6 T/ 10 Zhenmu No. 10 T(449) ; HAAE 5 R AN /NFFBITE TG A —3 Other loci are the same as cultivar * Xiaozihuluzhenmu’

7 W TE Hanlongbiyu T(69), A(71), A(82), G(277), A(434), T(538) ; AN £ [F] G AR /NP8 A REAR —2 Other loci
are the same as cultivar ‘ Xiaozihuluzhenmu’

8 #HE/E Chaozaosheng T(449) ; HAAE 5 7 5 Al ¢ NS A7 E A —FL Other loci are the same as cultivar ¢ Xiaozihuluzhenmu’

9 #I2 5 Chunxiao No. 2 FFE Rl AR AN PR AR T —3 The sequence is the same as cultivar ‘ Xiaozihuluzhenmu’

10 AEAIF Shitanxiancun A(200), G(629); HoAls L 27 [F) i Fi < /NKF #2496l A ° — 30 Other loci are the same as cultivar
¢ Xiaozihuluzhenmu’

11 FRgihEt Lijiangyoulv R 3 [E A ¢ /NS P AR —2 The sequence is the same as cultivar ¢ Xiaozihuluzhenmu’

12 %1 Sui No. 1 gap (48), G(69), GT(98,99), gap(101), T(399), G(458), G(546) ; HAMA & [F AP ¢ /KT8 2 Al

AR’ —ZFL Other loci are the same as cultivar “ Xiaozihuluzhenmu’
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JF5 R AL VAS g AR

No.  Cultivar Variation site and gap"’

13 48k 3 Jinchaitou No. 3 T(449) ; HAbA SR SRR /NFFT RN —ZC Other loci are the same as cultivar “ Xiaozihuluzhenmu’

14 HMEKZ?2 Chaochangsui No. 2 T(449); Fo At A5 8] S Rh ¢ NFEB P R A —2R Other loci are the same as cultivar ¢ Xiaozihuluzhenmu’

15 k3N Shantouhu FFF IR AR < ZNEFB P AR —3X The sequence is the same as cultivar ¢ Xiaozihuluzhenmu’

16 K% 25 Zaochun No. 2 T(449) ; HAbA &SR SRR /NFFT A —ZC Other loci are the same as cultivar “ Xiaozihuluzhenmu’

17 #HFE4ESE Gangyantianyuhu A(139), T (449); FHAb {7 &5 R i B0 ¢ ZNFF 85 2 B K> — B Other loci are the same as cultivar
¢ Xiaozihuluzhenmu’

18 ZRIpAEMEEST Lvlongfuzhouyuhu T(449) ; HAth A7 SR S FD ¢ /N ETRE A —ZC Other loci are the same as cultivar “ Xiaozihuluzhenmu’

19 PURAGA 1 Xiguazhenmu No. 1 A(44), C(47), C(51), T(54), T(60), C(83), G(87), C(91), TC(95, 96), gap(101), T(112),
G(151), T(161), A(191), TG(198,199), T(219), T(404), A(407), A(412), C(419), C(422),
TA(435, 436), A(440), T(474), A(506), A(548), TC(557, 558), T(571), T(605), T(620), C
(624), T (634); H A4 & [F] & A < /NFF 8 2 Bl K> — B Other loci are the same as cultivar
¢ Xiaozihuluzhenmu’

20  PEJIAGA 3 Xiguazhenmu No. 3 T(449) ; HAA &SR] SR /NFFT A —Z Other loci are the same as cultivar “ Xiaozihuluzhenmu’

21 PEJRALA 4 Xiguazhenmu No. 4 C(186) ; HAtA 5 [6] S A /NFFBH P R A —ZL Other loci are the same as cultivar ¢ Xiaozihuluzhenmu’

22 nE Lvruyi T(449) ; HAzth {7 SR S FD ¢ /NFFH RN A —E Other loci are the same as cultivar “ Xiaozihuluzhenmu’

23 #EFJEH Yijiaduanshen T(449) ; HABAL S RGP /NFFET G AR —ZL Other loci are the same as cultivar ‘ Xiaozihuluzhenmu’

24 WhEF =5 EE0 T(449) ; HAth {7 S R SR /NFFH RN A —F Other loci are the same as cultivar “ Xiaozihuluzhenmu’

Youqing No. 2 duanhu

25 £t A Lvmeiren T(449) ; HAth {7 S R S FD ¢ NFFH RN A —E Other loci are the same as cultivar “ Xiaozihuluzhenmu’

26 Z43ZHIUI Hybrid bottle gourd T(449) ; HAAL &SR] SR /NFFFT A —Z Other loci are the same as cultivar “ Xiaozihuluzhenmu’

27  KHKF#HF Dazibulu AR SRR ZANFFST P Bl AR” —3X The sequence is the same as cultivar ¢ Xiaozihuluzhenmu’

28  FFRFFHI Tedazihulu A(444) ; HAd AT A R SR ¢ ANFFR RS G AR —3% Other loci are the same as cultivar “ Xiaozihuluzhenmu’

29  /NFFEIT Xiaozihulu JP IR A ¢ /NFFBE P S A —Z The sequence is the same as cultivar ¢ Xiaozihuluzhenmu’

30 JEAEY 2 Duanbinglu No. 2 T(449) ; HAbA SR SRR /NFFT RN A —ZC Other loci are the same as cultivar “ Xiaozihuluzhenmu’

31  HIEAHW Qingyuanyoubing CT(96, 97), CC(102,103) ; HAth {7 & =] i Al /NFFBE P RG A —3 Other loci are the same as cultivar
¢ Xiaozihuluzhenmu’

32 fEK# Huachanghu A(61), G(197), G(497), A(504), G(639) ; HAbA7 5[] S Fb  INFFH T AR ” — 2L Other loci are the
same as cultivar ‘ Xiaozihuluzhenmu’

33 10 BfiliA Zhenmu No. 10 T(29), T(33), G(197), A(499), A(503); HABNLALI GFD < NFF# P Al A —2K Other loci are the
same as cultivar ‘ Xiaozihuluzhenmu’

34 8 531K Hugua No. 8 F 5[] S b ¢ NFFB A — 3 The sequence is the same as cultivar  Xiaozihuluzhenmu’

35 LKA Jingxinzhenba CT(96, 97), CT(104,105), T(449) ; HAthA7 2 [7] FiFh < ANFE PG AR —3L Other loci are the same as
cultivar * Xiaozihuluzhenmu’

36 H15] 28 Zhongyin No. 28 JFFN AL AR N PR T —3 The sequence is the same as cultivar ‘ Xiaozihuluzhenmu’

37  #HK# Qingchanghu G(197) ; FAbAL S B SRR /NFF RN A —ZL Other loci are the same as cultivar ‘ Xiaozihuluzhenmu’

38 HMFEHA Chaofengxinsheng A [E] S N R RS AR —% The sequence is the same as cultivar * Xiaozihuluzhenmu’

D 455 i 5 78 057 ST 5 Numbers in brackets indicate the codes of sites.

A AR
w5

SR A5 112 4~ .5.8S rDNA U578 5
B E TR AE 33 ~ 114 5 399 ~ 475 bp Z ], E”
38 A Fh Y ITS 741 [l %4 84. 6% ~ 100. 0% , i5t

VA TAN,Z AR 0.0 ~ 16,7, i Rl AR 27 5 H Al 5 A
B[] Y SR I A1, H 84. 6% ~86. 1% , H. 5 /i < 75 I

AR 1 BRI AR, R AR R 2 (132 1), 42

=l
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B, A AEDE SR TS 5910 #9514 AL Hr 31

HBAR A 21 59.73%

SRSV AP ITS FEFIA L, 7= A B A 2
AR SR ESS 89 245 109 o7 S kb B2k 21 S5
MITESS 555 245 559 K4 580 Z 5 589 i 5 4b 43 il i
A5 110 ANBEE ;72 E AN iy S A RSO 7RSS
89 5 113 fL AL B 25 A0S ; 7™ [ 1k [ A
SR 7E5 96 Z 55 98 M4 103 4 105 17 45
EBIERG 3 ANE B A, T A RSN 9 AN
K3 AR @ AR TS Fy 41 o iR 2 2L 40 W03 TG L A
(AR S s, TR A= A H AR SR AR S e 2, 7
L E RN 2 AS5I0R 5 FBG 1TS 750 19 48 547
JERURIE N

[ R BT 25 5 B AR 44 SR I 3
A [FJE B 1TS J7 51 R JE R 82. 4% ~100. 0% ,
AL 0.0 ~19.6, Horr 7= [ HAS Y S Fp < K
15 SE PR A 2 Fr= B H AR SR KH 3
S B RITRER B0 92.3% 5 91. 3% ;5 Hofth i Ak
Fh2 Ay A PR BARAE , My 83.0% ~84.7% , 57 H ¥k
FEL 1 i o < FRAESTUR 9 [ U5 3R Je 1K (L 83.0% ) o T
T—ATE A HARM R K] 3 5 HEPE SR A
2 RV R IE 97. 9% , 5 Hofth f P sl R 28 (B 5 Fb
K#Hi 15 RITEEH 82. 4% ~85.0% , Hirh 5=
L B A RSO 0[RRSI I, [ A
OMEHIREAR CREAR 87 L EARSAE L FHBE 2
=N 11157 > S| TS SN NG - D IMNA Y o
B8 BEUN g 280 CHRKH L HMEHA
5 A LWL W L. guineensis F1 77 [ D17 1 & Fp
¢ Atangoue” F[R] YR 44 100. 0%

B =SBl B 107 R k3 i
Kig2’ CHE25 e mMERl | PR A
KIS 3/ (=N 3 E= AN = e =S ok M~ S S
N ZRERHUR 5 AR 20 [ ITS R8I e 4 —
#, FIEZN 100. 0%

2.4 ETITS FIZTRAENRMEEEXRSH

FIJH DNAStar #4: Fh ) MegAlign 72, 5T ITS
FEHI Y HoxT 4 R A6 44 ASHIUR SRR FD 3 AN
FIRM R G 5 R ULE 3, 47 DFEARTT 538 2 453
KSAWH, H1 AR E A AR 2 5
HHAR A RKE 15 K] 3 5 Hp K
15 R 1 WA, AR 2 5 Ki#i3 5 B
ME2 WA, oG S H RGO R, B2
5 3 AN =R PR A 1 Ak IR 75

AP FAESIUI 23 I S SRR 5 1 RNSE 2 4 s oA
42 A Fh AN CRLEE R AR ) 36 AN P SR S e A 4R
JLAE AL 7 19 3 A S AP A 3 SRR AP ) &
N3 WA, Hop = B gl 89 [F) & Fh 28 Lagenaria
breviflora FIEHFN ¢ FAAEENN 5 7= A LA ) [A] J& A
KL rufa BAE /NG 3, B aAh &1 HFR
A5 RGO 2 /N 3, HAR 29 S S Fl
K= B LN B[R JEFRE L. guineensis TN 3 /Ny
3,

I 3 B AT D [ 7 R R IR 2 5 ROk
P8 S HIUNT kB A PG 47 577 H L
NI EJEFIZE L. guineensis BYEZ R Rt , K&
BE A S A ARSI R R, 5778
LEM ARG, 577 B AR B REA (77 B LR R
M@ F 28 Lo rufa DL R 7™ A N9 0y R & Fh 28 L.
breviflora FIGHFH ¢ FALSN ) BT 5 107 2R P F A W] [
FFEA 7= AL WY [RJEFI S L. guineensis 5
72 H VLT R Atangouse” 8% K R AT,

FETITS JP 0 Lo 485 SR A4 22 [ 7™ 38 A5 i
P RGEM 45 R ULE 4, R3EE 4, B ™ 38 1~30UR
ARG 3 A3 3, R REAR 27 R PEIERAR 17 43
T EAR IR B 1 SR 2 735, ik 36 AP EROE S 3
I3 B3 AR 4y R 4 AL AP R IREG
St IR 00 1 ORIES 2 A ; SRR
WA Bk 3 CBRKZE2 CBRIE L EmRM
B Ml S0 RN ARHUR AR
37 RN 107 HBMERIEESI0 AN 20 L sk e AR
MEES B AR 2 5 DU P IES AR 3715 Sy
553 WA HAY 19 AN EFICNES 4 W4l

3 itk fagE i

HLAE R 0 A2 e AL 1 72 P O 13 AN [
MBS A S IR I T AN TR 4 M AR 25 e, I S A
AT H A W] g AL A, DL A ) G 38 2
FEVERT SRR Y & P A B AP 2 — |l ad X
sin P ) 3 1 5 28 8 23 A o] LA RHEA T S A e TG AR
PRFIRBT . ITS J 81 i B AL PR < (R 510 2% 5
AR, W] LR A A A S S A B LA
SEVFZ W TR A R G5 LB I 19 H 20 T i
10, B TRl SR R AN R SRR
TR R GE K B M R AL, LA AR D3I G b B i Fof )
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M HEER {018 (x100)  Nucleotide substitutions (x100)

1. /INFFBI PR Xiaozihuluzhenmu; 2. fifi K 2 Zhenmu No. 2; 3. %K 3 Zhenmu No. 3; 4. fifiK 8 Zhenmu No. 8; 5. EAKJFHH Yunonggifu; 6. fifi
A 10 Zhenmu No. 10; 7. W E Hanlongbiyu; 8. A Chaozaosheng; 9. # W2 5 Chunxiao No. 2; 10. A MEAN AT Shitanxiancun; 11. FIFEh
£} Lijiangyoulv; 12. #% 1 Sui No. 1; 13. 4%k 3 Jinchaitou No. 3; 14. #{i% 2 Chaochangsui No. 2; 15. jilISk%K Shantouhu; 16. %2 5 Zaochun
No. 2; 17. WHFHY3N Gangyantianyuhu; 18. ZEIEAEIM 5N Lvlongfuzhouyuhu; 19. FEJRAGAK 1 Xiguazhenmu No. 1; 20. P8JRASAK 3 Xiguazhenmu
No. 3; 21. PUJAEA 4 Xiguazhenmu No. 4 22. ZRUNFE Lvruyi; 23. 3K & Yijiaduanshen; 24. 7 584K Youqing No. 2 duanhu; 25. £E3E A
Lvmeiren; 26. Z438% I\ Hybrid bottle gourd; 27. KAF#i /™ Dazihulu; 28. 45 KA 2 Tedazihulu; 29. /NFF#i M Xiaozihuluj; 30. AR 2
Duanbinglu No. 2; 31. A W Qingyuanyoubing; 32. Vii] Huachanghu; 33. 10 EhAK Zhenmu No. 10; 34. 8 55K Hugua No. 83 35. K
fili%i Jingxinzhenba; 36. H15| 28 Zhongyin No. 28; 37. #HK#i Qingchanghu; 38. #FHi4: Chaofengxinsheng; 39. K& 1 %5 Changhu No. 1; 40. K ¥
3 5 Changhu No. 3; 41. 19 545K Zhenmu No. 19; 42. Lagenaria guineensis (G. Don) C. Jeffrey; 43. Lagenaria rufa ( Gilg) C. Jeffrey; 44.
Lagenaria breviflora ( Benth.) Roberty; 45. FIfE3IJK White-flowered gourd; 46. Atangoue; 47. [14E5IJ/K White-flowered gourd.

B3 ETFITS FHLL 5 R 44 DM ENR AR 3 AN EBMEMN RFE AR
Fig. 3 Phylogenetic tree of 44 cultivars of Lagenaria siceraria (Molina) Standl. and 3 species in
the same genus based on comparison result of ITS sequence
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M FFER 4018 (<100) Nucleotide substitutions (x100)

1. /NFFBFE ARG AR Xiaozihuluzhenmu; 2. filiK 2 Zhenmu No. 2; 3. fifiK 3 Zhenmu No. 3; 4. Fifi K 8 Zhenmu No. 8; 5. ERFHE Yunonggqifu; 6. i
A 10 Zhenmu No. 10; 7. IXJEZEE Hanlongbiyu; 8. M4 Chaozaosheng; 9. FHHé 2 5 Chunxiao No. 2; 10. A ¥ Shitanxiancun; 11. FJR&EiH
o3 Lijiangyoulv; 12. 3% 1 Sui No. 1; 13. 4%k 3 Jinchaitou No. 3; 14. #{Ki% 2 Chaochangsui No. 2; 15. JiliS% %N Shantouhu; 16. B4 2 5 Zaochun
No. 2; 17. #HFEH3N Gangyantianyuhu; 18. ZRJEAEIN 4N Lvlongfuzhouyuhu; 19. PUJRASGA 1 Xiguazhenmu No. 1; 20. PGIRAE A 3 Xiguazhenmu
No. 3; 21. F§JRiiK 4 Xiguazhenmu No. 4; 22. GEANFE Lvruyi; 23. 55 M 5 Yijiaduanshen; 24. {7 — 545 Youqing No. 2 duanhuj 25. 4¢3 A
Lvmeiren; 26. 223231 K Hybrid bottle gourd; 27. KAFEH P Dazihulu; 28. 4 KAF#H P Tedazihulu; 29. /INFF#f P Xiaozihulu; 30. % 4K 2 2
Duanbinglu No. 2; 31. 744 Qingyuanyoubing; 32. fEK#i Huachanghu; 33. 10 S4ifiK Zhenmu No. 10; 34. 8 Z4[JK Hugua No. 8; 35. HUK
Tl & Jingxinzhenba; 36. 15| 28 Zhongyin No. 28; 37. FHEH Qingchanghu; 38. FER Ay Chaofengxinsheng.

B4 ETITS FFILLEREEM 38 MR AT E Rt py
Fig. 4 Phylogenetic tree of 38 cultivars of Lagenaria siceraria (Molina) Standl. in China based on
comparison result of ITS sequence

RGRRMNT P WA R T Z N, MF MR B & RS R R P OR [E SIUR R
( Lycopersicon Mill.) WA SRR EG R Ry A bR, RGP IR
Br® BRI S R LTI RINE  AFR AR 20 57 F R A SRR PEIGRE AR 1 43 B
(Cucurbita Linn.) Wi RG K B R AZMR CH B BN | M 2 403 HA S F RN 3 4032, 1
(Saccharum officinarum Linn.) ITZJEF ARG KRR B3 X R 4 DA 7= A LR S AP < 5OKaG
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