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Analysis of genetic diversity and curd nutrients on
broccoli inbred lines

ZHANG Zhi-xian, ZHU Chang-zhi, HE Dao-gen

(Taizhou Academy of Agricultural Sciences, Linhai, Zhejiang 317000, China)

Abstract: Ten broccoli inbred lines (N237, N244, N256, N279, N318, N364, N437, N614, N622, N628) which are highly
homozygous and uniform were used for genetic diversity and genetic relationship analysis based on inter simple sequence
repeat (ISSR) molecular markers. Meanwhile, six nutrients of curds in these materials were also tested. Results showed
that the overall similarity values among ten inbred lines ranged from 0.557 9 to 0.852 6 with an average of 0.703 2. From
the cluster analysis result, ten broccoli inbred lines were divided into two clades (A and B). And clade A was further
separated into four sub-clades. One inbred line which was rich in vitamin C (N256) and three inbred lines which had
good multiple characters (N237, N279 and N628) were screened.
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Table 1 Description of botanical traits of ten broccoli inbred lines

N237 F; 2012-02-01
N244 F, 2012-01-15
N256 F; 2012-01-07
N279 Fs 2012-01-24
N318 Fo 2012-01-18
N364 F,4 2012-02-12
N437 Fy 2012-02-05
N614 F; 2012-01-21
N622 F; 2012-01-26
N628 F; 2012-01-25
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1.2.1 DNA IR

ctaB M DNA
DNA  0.8% “1” “0” Excel 2003
(Quawell ) ,1)
20 °C NTSYS—pc 2.10 Qualitative data
1.2.2 [ISSR—PCR ¥ 3% UPGMA — (
ISSR 100 :
s e 13 FERERRHEBONE
76 13,1 MELEAFAT &
ISSR-PCR 20 uL 2uL 10
PCR 25 mmol/L Mg 0.8 uL 20 ng/uL 105 C 2
DNA I pL 10 pmol/L 1 uL 10 mmol/L h 70 C
dNTPs 0.4 uL. 5 U/puL Taqase(
) 0.2 uL  PCR 94 °C 80%
4min 94 C 30s Tm 30s 72°C Brandford C
120s 35 72 °C 10min 4 C 2,5-
PCR 2% 3
120 V 45 min
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Table 2 Primers used for ISSR analysis of the ten broccoli inbred lines
(53" / /bp
UBCS807 AGA GAG AGA GAG AGA GT 6 300 1100
UBCS808 AGA GAG AGA GAG AGA GC 8 270 900
UBC810 GAG AGA GAG AGA GAG AT 7 200 950
UBCS811 GAG AGA GAG AGA GAG AC 9 400 1500
UBC812 GAG AGA GAG AGA GAG AA 12 250 1100
UBC816 CACACA CACACA CACAT 4 400 700
UBC817 CACACA CACACA CACAA 10 300 900
UBC823 TCT CTC TCT CTC TCT CC 7 300 1500
UBC836 AGA GAG AGA GAG AGA GYA 3 350 1500
UBC840 GAG AGA GAG AGA GAG AYT 7 250 700
UBC856 ACA CACACA CACACACYA 2 500 700
UBC878 GGA TGG ATG GAT GGA T 2 500 900
UBC880 GGA GAG GAG AGG AGA 5 300 900
UBC889 DBD ACA CACACA CACAC 9 350 1500
UBCB888 BDB CAC ACA CAC ACA CA 4 300 900
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Fig.1 Electrophoretograms of amplified by primers UBC816 (A) and UBC889 (B)
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0.852 6 N437 N244 55.43%
0.5579 (40.01%) (33.21%)
UPGMA 0.63 (29.17 %) (11.63%)
10 2 (A B) A 1.02%
N237 N364 8 8 3
4 ( 0.76) N237
N237 N364 N244 N256 1 N622 N244  N318 a b
N628 2 N614  N279 3 4 N364  N437
B N318  N437 N237  36%
. N237 86.51% 88.81%
1 — % N256 N364 88.62%
N256 D& 70
N364 88.81% C
— I N256 N244  N237
A N628
3 N614 C N256
4
g N279 N244 C 1.87 1.53 mg/g
B N318
— a3 N622  7.19 5.88
0.63 0.69 0.75 0.80 0.86 29.28 mg/g
Coefficient
M2 BERELROBLA LR (N622) 339 mg/g (N236)
Fig. 2 Dendrogram of cluster analysis for ten broccoli inbred lines
23 UHWERHHEE N7 3048
6 mg/g N256 11.23 mg/g
6 3 N614 N244
N318 N364  N437
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Table 3 Content of water, chlorophyll, vitamin C, soluble proteins, soluble reducing sugars and soluble solids in the curds of broccoli inbred lines

- Sk R% Mg i (mgrg ) Yt Cf?fé/ ﬂiﬁ'&%ﬁ{ﬁ ﬂi@l’i@iﬁ?ﬁ AL T4

M4gE a M4 b S5 (mgg™) whEAmgg)  FE/Amgg)) TR/ %
N237 86.51B 0.60 A 0.19A 0.80 A 1.31BC 19.80BC 17.82C 9.0B
N244 86.99B 0.50B 0.16B 0.66B 1.53B 20.46BC 12.65F 9.1AB
N256 88.62A 0.23FG 0.08E 0.30 EF 1.87A 5.39D 11.23G 8.0C
N279 86.78B 0.38C 0.13C 0.51C 1.25C 16.93C 17.19CD 8.1C
N318 87.96AB 0.48B 0.16B 0.64B 0.90D 19.36BC 15.57E 9.1AB
N364 88.81A 0.22GH 0.08E 0.29EF 0.63DE 22.90B 19.56B 6.6D
N437 86.53B 0.21H 0.08DE 0.29F 0.42EF 27.51A 30.48A 6.8D
N614 86.92B 0.31D 0.10D 0.40D 0.49EF 21.39BC 20.01B 9.3A
N622 86.35B 0.28E 0.10D 0.38D 0.26F 29.28A 16.44DE 7.9C
N628 87.04B 0.24F 0.08DE 0.32E 0.83D 29.27A 20.66B 8.0C
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