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The Phenotypic Variations and Allelic Analysis of Different Dwarf
Germplasm Resources in Watermelon ( Citrullus lanatus )

ZHANG Min-juan, WANG Deng-ke, DUAN Shi-xiang, DOU Jun-ling, YANG Sen, LIU Dong-ming, NIU
Huan-huan, ZHU Hua-yu, HU Jian-bin, SUN Shou-ru, MA Chang-sheng, YANG Lu-ming
( College of Horticulture, Henan Agricultural University , Zhengzhou 450002 )

Abstract: In recent years, facility cultivation in watermelon has become one of the main ways in China, and
dwarf germplasm resources have broad application prospects for their unique advantages in facility cultivation.
Dwarf is one important agronomic trait in modulating plant architecture, and dwarf watermelon varieties are
adaptable for high-density planting, mechanizing management and pest control, which can effectively reduce
costs and meet the current needs of simplified watermelon cultivation. In this study, 14 dwarf germplasms,
which were collected from domestic and foreign countries, were subjected for self-pollination with several
generations to obtain homozygous inbred lines. Fourteen dwarf germplasms were subjected for diallel crosses,
and their hybrid offspring were analyzed for plant architecture related agronomic traits. Based on allelic tests
for 14 dwarf germplasms, two types ( class-I and class-1I ) on the dwarf phenotype were observed. The dwarf
trait in class-1 mutants d1, d2, d3 and d6 was controlled by the same recessive gene Cldwl, while the dwarf

trait in class-II mutants was controlled by another recessive gene C/df. The F, hybrid derived from inter-crosses
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between two classes were observed with long vine, and the segregation ratio of the vine type in F, population

dl and d5 was 9 : 3 : 3 : 1, thus confirming that the dwarf trait in two types of mutants were controlled by two

different recessive genes. The analysis of different dwarf germplasm mutants in this study provided better

understanding for watermelon dwarf resources, which has implication in breeding for new watermelon dwarf

varieties.

Key words: watermelon ; dwarf; allelic analysis

Y9I ( Citrullus lanatus ( Thunb. ) Matsum. et Nakai )
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Table 1 Tendrils. leaf and other characteristics of 14 dwarf germplasms

Tl i =

Germplasm number

BAURFIE

Tendril characteristics

I S AR

Leaf and other characteristics

dl

d2

d3

d4

ds

d6

d7

ds

do

d10

dil

d12

di3

dl4

202, K4 3 em

GBI, K2 4 em

BE N 2 M, K2 4 cm

BHIZL N 2B, K2 6 cm

B, K25 cm

BN, K22 cm

Bz N 2, K2 5 em

B KL 9 em

BUEI KL 8 em

BAZ 2B KZY 5 em

BWEA, K2 8 cm

BIEAL, KL 8 em

B KL T em

B, K2 8 cm
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d1 #EF B Clawl ( Cla010337 ) &K, d5 7 Btk Cldf( Cla015407 ) 3£
dl carries the recessive gene Cldwl ( Cla010337 ) and d5 carries the recessive gene CIdf( Cla015407 )

¥ &

MZE B4Ry d1 . d2.d5., d4. d7
From left to right are d1, d2, d5, d4 and d7
B1 AREEMREEESG 50 d BFSHFIE

Fig.1 Morphological characteristics of different dwarf germplasm resources at 50 days after transplanting
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Different lowercase letters represent significant differences at the P < 0.05 level, the same as below
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Fig.2 Histogram of height comparison between long line WT4 and dwarf lines at 50 days after transplanting in the spring of 2019

d2 d5 di3 di1 d12 d4 d10 di14 d7

Ry 1A [ A B IR e A DG MR 22
SR W AE RS 60 d 45 &5 bk} d1~14 ARk T4k
FINERS 8~12 5 AT Tl BE R A T o, L2 S o i &
R FERR X — R, d8 SH A &4k 24 57
W3k RS T dl d2 fide, d2 BERET
dl; Hirr d8 f 5 195.67 em, d13 FAf%A 115.00 cm
(£2), 7EWHEHX —MARp,dl.d2.d3 F1d6

SRR, d5 BT d4.d7.d10.d14 F1 d6.

W] 20 & AL AR RL R Cla015407 55—
IR JE — AL G R AL NI E
11 26 5 74 1R 1% i 8 1R R 52 ] — S S A Cla015407

o

®2 EEMR60d KBSV EYE. FERKENEEZEST

Table 2 Significance analysis of plant height, internode
number and internode length in short vine
materials at 60 days after transplanting
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B 2 T dl L d2, d8 A TR B T BR a3 PAAh
& 148.00+7.07c  33.50+4.95bc  4.40 +0.71cdef
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The data in the table are mean + standard deviation
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Fig.3 Cldwl( Cla010337 ) allelicity detection analysis of dwarf germplasms ( d1-d14 )
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Fig.4 Sequence analysis of Cldf( Cla015407 )in class- || dwarf mutants
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Table 3 Comparative analysis of plant height of different watermelon dwarf germplasm resources

FEAERTE] (d)

Days after transplanting

45

60

Toft L 20 5

Germplasm

number 15 30

d1 29.00 + 1.73ab 104.75 + 7.54cd
d2 25.67 + 3.06bcd 93.75 £4.99de
d3 26.33 £4.93bc 110.75 + 13.15bc
d4 10.33 £2.36 51.25+6.99i
ds 22.33 £ 4.04cde 103.00 + 6.48cd
de 3383+ 1.61a 122.50 +2.65ab
d7 13.00 + 4.36fg 62.50 + 6.86hi
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Fig.7 Comparison of plant height in F, segregating population
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