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Research progress on chromosome doubling technology in watermelon

SU Yifan', LIU Wenge', LU Xugiang"*

(1. Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China; 2. Zhongyuan Re-
search Center;, Chinese Academy of Agricultural Sciences, Xinxiang 453500, Henan, China)

Abstract: Polyploid watermelon can address issues such as low yield and poor disease resistance existing in the produc-
tion of traditional diploid watermelon. The scarcity of tetraploid germplasm resources is the main bottleneck restricting
polyploid watermelon breeding, and artificial induction of chromosome doubling has become a key approach for creating
polyploid watermelon germplasm currently. By reviewing the three developmental stages of watermelon chromosome
doubling technology, the authors systematically summarized the polyploid induction system dominated by chemical induc-
tion and supplemented by physical induction and tissue culture-integrated technology, elaborated on four methods for
chromosome ploidy identification in detail, and prospected the future research directions of watermelon chromosome ploi-

dy manipulation. The application of technologies such as low-toxicity inducers and gene editing can realize the leap from

“random mutagenesis” to “precision design”, aiming to provide references for polyploid watermelon breeding.

Key words: Watermelon; Chromosome doubling; Polyploidy breeding; Ploidy identification
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Table 1 Comparison of different treatment methods
ViSRS L= A BN
Treatment method Advantage Disadvantage Applicable scenarios
BER HRAEREXT T B0, U5 A T R A 4 ) A B AT T 5 00 5 S B0 1 L B0 2 AT e e o D 35 Ak
Soaking method ~ The operation is relatively simple and the % f BT B Atk & 14 Batch chromosomes of seeds and young
induction efficiency is outstanding Precise control of concentration and shoots are doubled

time is required, otherwise it is easy to

lead to bud death or chimerism
T T FEUELE T AR AT, 2577 b BAESB, WAm R LB K AT R I ) i
Dripping Precise action on the growth point, W RE A7 TE R A Directional induction of apical buds and
seedling method  low amount of chemical The operation is cumbersome, and the axillary buds of seedlings

amount of droplets, processing frequen-

cy and temperature need to be con-

trolled, and there is a risk of chimerism
IRPRIE 2 E R RT3 TH S S ROR W ORE R PR S, B 2 580 A A R e S AL 1) )R s 5

Smearing method

The effect of the agent is long-lasting,
which is conducive to improving the
induction effect

bk, AT RET itk & 14

It is necessary to ensure the uniformity
of application, and too much dosage is
easy to damage the plant, which may
form chimerism

Local induction of seedling growth
points and specific target sites

RSP I 5 R BRI 18] 5y 75, MRS —ESF MR AL G TR HOR  #RAE AR A AL A E B AR AR AME A I
Tissue culture AR LB Rk Uins
method The environment and processing time are Relying on tissue culture technology, Induction of explants such as callus, ad-
easy to control, the material is homogeneous, the operation process is relatively com- ventitious bud bush, stem tip
and the proportion of chimeras is low plex
R2 TRNFFSFILESGELR
Table 2 Comparison of different chemical inducer treatment methods
o . R N (GRS
A S R sk - st e
. . Appropriate . Induction
Chemistry inducer Treatment method . . Treatment time .
concentration/(mg- L") efficiency/%
KAl ZY 12 %F1% Soaking method 500~600 3~4h 75.0
Colchicine ZHH Tissue culture method 50~60 7~10d 50.0~52.0
{4 19 Dripping seedling method 2000~2500 fFH 2~3 K, ES 3~5d 50.0~52.6
2-3 times a day for 3-5 days
R RN 12 £1% Soaking method 200~300 1~2h 26.7~30.0
Trifluralin Y133 Tissue culture method 30~50 5~7d 41.67~45.00
Al R R 1% 2E¥%: Soaking method 300~400 2-3h 333
Oryzalin #1515 Tissue culture method 40~60 6~8 d 40.0
SRR RAE 300~500 2~3h 40.0~42.0
Pendimethalin Soaking method
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