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Optimization of Chromosome Preparation Method
Using Young Ovary Wall of Cucurbitaceae Plants and
Ploidy Identification
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(State Key Laboratory of Crop Genetics and Germplasm Innovation, Nanjing Agricultural University/College of Horticulture,

Nanjing 210095, China)

Abstract: The young ovary wall of Cucurbitaceae plants, including cucumber, melon, watermelon and
West Indian cucumber, were used as the material for chromosome preparation. Several main factors inclu-
ding sample size of ovary material, 8-hydroxyquinoline pretreatment time and enzymatic hydrolysis time
were investigated to analyze their effects to chromosome preparation results, and we also explore how to

optimize this method. Using this method, ploidy identification and fluorescence in situ hybridization exper-
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iments were carried out on the ovary wall of candidate haploid plants of cucumber. Results show that; (1)
the best pretreatment time of young ovary wall is 1 h 30 min for cucumber, 1 h for melon, 55 min for wa-
termelon, 45 min for West India cucumber. To observe clear mitotic metaphase with this optimized meth-
od, we should use melon ovary with a length range of 0. 2—1 cm, cut the ovary wall material into small
pieces with a side length of 1—1.5 mm. And the suitable time for enzyme digestion is 1 h 10 min to 1 h 20
min. (2) The identification results by this method showed that the cucurbitaceae plants cucumber, melon,
watermelon and West Indian cucumber had 14, 24, 22 and 24 chromosomes, respectively. The somatic cell
chromosome number in the plant identified as haploid was 7. (3) Fluorescence in situ hybridization showed
that there were 3 pairs of bright 45S rDNA hybridization signals and 1 pair of 5S rDNA hybridization sig-
nals in cucumber chromosomes, and the number of corresponding signals in haploid cucumbers was 7.
There were 2 pairs of 45S rDNA and 1 pair 5S rDNA signals in melon, watermelon and West Indian cu-
cumber. Our studies indicated that the ovary wall chromosome preparation procedure is suitable for all
these Cucurbitaceae species. Not only can they obtain good mitotic metaphase, but also have the advanta-
ges of easy to get material and high chromosome preparation efficiency. Therefore, when it is difficult to
obtain root tips of the rare material, the ovary wall chromosome preparation method is an effective method
for studying the chromosome number of plants and identifying ploidy. This method is also suitable for flu-
orescence in situ hybridization.

Key words: ovary; chromosome; ploidy identification; fluorescence in situ hybridization; Cucurbitaceae

Yo (R TR LA Ak T I R O3 RN B9 R T
AR il 7 Ak (LR ) o WRAR B A ) A A1
AN T — e 1R > B B A RL . LR AE R TR
IREVL SV IR bR . G Bt mT DU IE 78 A=
KR RR BEAT AR B9 OB+ fFUR Kb T 4 8 a3 Jot
AR AR AR DU I B AN 5 43 A AR A B 3R AT 20 24 RE S i (]
IR R o ] I 25 2 W AE P s i & . I, ATl B
THHAR BB AR R

5D T D BERVR BR 4R AT B 64T g B
HRA R 3 SR B B A 20 TT DAL B AT 22 03
HO o> A . AT S LA BT AR I 3~4 7 L
B £ 22 0T B A2 A T B T 2% IR 40 B9 AR 2R O S IE
T AR ) AT SE BRGNP B RE BT L A IUIAR AR 0 2
ZIN S HE LR 5 7 B AR AR A2 R FOAR A2 RO
WS T iR A AN BB IE S T e A BAR
2R BEI AR R B 28 AR AR AR AT AR I RE RS B 1 5. T
LR e BUAE [R) B 69 OB 2% 15 R 1 5 v ) 2
J 4 AR B AL & TR . BT R T 5
B R HE

et PRI BUR B 5 T AR A R B4 e v ) O
o TESARRRE IR oL WA R AR AR AR A
Ph S S W SRR W LR Q2 5 ¥k L W SF AR AR 2R G
HE RS FEIT 28 T, jip AR A SR I R S8 2
SRR T TR HEAT R 4 Gt 6 OB fER ORE K2 A
Fr MEBERER

B RHE Y R 2 O — AFLE R AS A W) o M 5 AE
IRk MEAEZ T 57 T A 1 D7 S BRI SRR B0 5 oy

BIEE , AR SCH S VLR (Cucumis melo 1) J ¥t
B IRE AN 7 B AT Y R R B9 77 % O B TR %
05 15 (AT S SCAH P R A Y LA T EE R,
W N (Cucumis sativus L.) | P4 )R (Citrullus lana-
tus) FIPYEN 88 )N (Cucumis anguria L.) B
ks R SSZ T E AL T B TR R R .
— 2 MU I AGE 1 BRI A R R 1) 7 P B AT A
YT O PR R AT R AR W G A o3 A 0T 5 4
T

I i Y|

1.1 Kiesrat

A B A R S 8 R 0 R K E
R IR — 5 P I € 84247 F1 5 B JEE B ¢ P1
2498797, Lk Je B I A 3 PR R B4 ), B i G AE B B2
WY JE R RS % B AR Ok . AR AR R T R R ARl R
=4SR5SR
1.2 KA *
1.2.1 sl 7R A 7 FH 4
T AT e AR R BAR 5 vE S ROSCER L6 ], I g
VRSB, RRA R AR K IE %, T B I b 4 DAY ) 25
Ik B & 7 5 VR B kL. B 6 TC 0. 002
mol « L1 8-F2 3L s ig 3% A1 k), Tl 6 44 F ik
FT 1AL B, 7 By BE A4 R} 1AL B[R] & 30 min~1 h
40 min, %} 10 min — NS EEHEATAA B HE M 2 G
[ 5 W (VB + VKB =3 + DEE 24 h, &2
MR E A, B AU BN B AV £ Y



884 (AT A i S 7/ = SO 40 4

F M R-10 A1 2% 1 R Y-23 IR AW .37 CTF
Tiff A » K U < 152 B T Ak B MR E T 2 BT T
S EEBE A EIRE 455 SR P A H. il R
WE ke T . 78 Olympus 2% & 58 T W %2 i
FRCR R A R TR — 25 B 5 A 4
1.2.2 #REtHE& HEZFEB LR 455 rD-
NA #1 5S rDNA 524 . dRic i FH 19 Digoxigenin-
dUTP #1 Biotin-dUTP Il F Roche /A H] .
1.2.3 WHRFEMERX KHFEMELEKTES
M8 Lou &M ikt IE MR L,

S 5 2 2 B A A 0 B R & A 100
pL W 70% M LB FH B, & b3 .7 80 C
HAEPE 1 min 30 s, AbHRJE ST A —20 CRYTH
KRB EE LK

55 232 AT 8 10wl 5096 22 B8 1 B Ik i v
.2 pl 2XSSC,4 pL 10 % iR B % 1 pL Edx
e DNA EHR & ¥ 51576 90 CHEE AR 6
min, B E TR UK &P R . AL B AT Y S SS TR
BWMAER TR A L% EHR,.37 Cid®

~

q

Ve R e Je R . 78 2 X SSC i P iRl 2 5
BT HARBEVE e AN 5 — i 2 X SSC iR i vk ik 5
min, F7E IXTNT HR PR EER 5 min, ZJE45
PA 100 p L BB SOEAE T R PTE T 37 CIRE 40
min, BOBBA X TNT S+ )50 0. 02 mg
mL "' DAPT & 44, JE F J5 i H] 3% 4% 78 Olympus
BX51 %% 3¢ . # 8% i Hamamatsu CCD #H HL W 52
fHIR,

2 RS0

2.1 FEHEERRAZE

T4 LARINICh Aok 8980 R ik . 0,002
mol « L7 (1) 8- 2 35 s wk 28 A B 1of () 10 47 T4 B,
LR F b e A WAL BE Ry 1 b, 25 ) ] 3 L G
R AN, B R B4 s 25 i ) K T e R
AT 4 b B . 6 et 7 2 I P IR P B RE B I AY
FAEFALFE K 42524 1 h 30 min,55 min,45 min,
BT B8 B (A B A T Ak L 5 (1] 5 8 TCAH []

YU AN [8] K /IN 04 - B BORE 3447 18 fige o o
BT D b /N R ) T T A, FLAN M o R G
SRR ME S B B RN 0.2~1 em 1Y 5
MR A T R (R D, i — 2K
W22 ) JLFP a2 B ) T OM (1 1 B A Al 2,

- P T ot T 2 I A6 A R ER 40, VIR B B L dn ]
3. VI K 1~1.5 mm B 77 B, LUGE 5 i i 7843
Fefh . B SIS G 1 h 10 min~1 h 20
min, 5B E] R, Gyt IR B 3% AN 43 B, B ) 5 K D)
YO L SR . i )5 T ULEE BT s RE 20 AR Y v
W2 L W R R R 4, HoAth JUFPE 2R
) T Ao A R 2 BR 5 AR ]

2.2 FRESNRERLEEITHIOERA

TS A B IC LRI L P IR PG B 8 ICT- 5 BE
il A AHR 23 BE B 30 A~ e o R T 25 3 Wi L 40 R R
T (1 vh 3 2 AR A0 B A L A SR 5 TR
NG EARECE O 14 % TR AR H S 24 5%
VUG A AR E hy 22 2% VO B B N (AR B0 H
24 Z5. FIHJUFRNAE Y D5 BEAE Ry il 7 b4 k)34 345
TE M AT A A e 0 AR R O S TN RUAR 2R AR Y
T LA

AR b3 a5, F AT AT 0 38 i G AR 4 S
JV 35 S AR A A B T AGE 3 SR 1A R PR 2E AT 4 0 43 BT
et B TCHE A= A BR 1 5 P BE T R AT g (AR T8
RIFRr w Nt AR MR s S w e a R BEH o 7
o W IAR IR (8 5)

2.3 FRESNRERKXENEZTEEFHEA

H Dig-dUTP #1 Bio-dUTP #5ic 1y 45S rDNA
F1 5S rDNA #5551 J5 BE M ORI A 22 43 %4 v )
AR AT DR 24 28 S5 SR E 6.,

i FISH 255 ] 71, 75 Kb A 2 %5 458 rDNA
T E S 1 X 58 rDNA 255 s 5P b A 2
%f 458 rDNA {55 #1 1 %f 5S rDNA {55 . Hd 1 xf
458 rDNA 55 5 5S rDNA {5 5 T A — & Y 0
A ESAEPHENE B NP A 2 X} 45S rDNA {55 A 1
X 58 rDNA (5.4 1 %} 455 rDNA {545 5 5S
rDNA 550 TR — gtk b, B3R 5% )5 A7
ZeA3g AT 3 KRR 45S rDNA (55,1 % 58 rD-
NA 55 ¥ 55 A W58 B 09 67 g0 80t K i B W)
AL AR AT R A R R AR S R e i —
HUE S T AR G e R R B % T T R

31w

I Y 5 B Ak TR AR L SRR R B BL
I Az A IE B IR AT ] T A 2203 b 1 g A
BN & A A 2 R R o B A T Y
EAH R L3 W] By 2 e 10 (A i) A i) B AE A R
{EL T 2 1y Fofr 1) g WE A () 46 L A6 45 K S 2% L il A AT+
F L AL AEE MESS A Sk L 5 Z A0 L BHAE Y



50 X LAy o G FH PR A S T D BE R BRI P B R AR R 885

2 mm

V] H T e b T 40 DA T LT s B
A1 IE T Y A A 51K 8
K1l T g R E R SR T K B3 HULT B

The red line in the picture indicates the ovary wall
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preparation of melon . )
Fig. 3 Melon ovary section
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