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Genetic Diversity of 34 Longan Germplasms (Dimocarps longan Lour) Based on
Fruit Morphological Traits
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Abstract A Longan fruits of 34 varieties were investigated and analyzed based on the 14 fruit quality traits and 10 quantitative
characters in order to clarify the diversities difference of fruit traits and provide scientific basis for the genetic analysis of fruit traits,
The results showed 34 longan germplasms presented abundant phenotypic diversities in fruit quality traits, especially, The trait of
fruit color, pulp color, fruit flavor and seed color had high variation. The phenotypic diversities of 10 quantitative characters had the
great difference, the high variation was the trait of weight per fruit, fruit transverse diameter, TSS. By performing a factor analysis
based on the principal component, there was no correlation among all traits, The results of cluster analysis showed that 34 longan
germplasms were divided into the seven groups when the genetic distance index was 4.35. The part of result were concordant with
the preiously result.
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Table 3 The clustering results of 34 varieties according to the 11 guantitative characters
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Varieties Fruit

B R e kxR TSS
Fruit skin thickness index

Soluble sugar content  Seed weight rate
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Figure 1 Dendrogram constructed by cluster analysis based on
phenotypic traits
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Table 4 A list of 34 longan germplasms and their original regions used in this research
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Code Varieties Origin Code Varieties Origin
R#h—5 J7AR)TM FIEAR I N

1 Zaoshu No.1 Guangdong Guangzhou 18 Baihuamu Guangdong Guangzhou
LR 2RI RFFAR I NP

2 Qingshanjiezhong  Guangdong Chaoyang 19 Shuangmaomu Guangdong Guangzhou
K —5 A 2 HE UEZN I NP

3 Shuinan No.1 Fujian Putian 20 Luoshamu Guangdong Guangzhou
5 e R TR % VAES Va1

4 Jidan longan Fujian Zhaoan 21 Lufeng Sichun Luzhou
J BE I A [ 2 5 il AR R

5 Houbiku Fujian Tongan 22 Cihezhong Guangdong Jieyang
VAR Va1 AR 2R N

6 Luzao Sichun Luzhou 23 Shalimu Guangdong Gaozhou
AREE A SR M FA A A8 I H

7 Dongbi Fujian Quanzhou 24 Songfengben Fujian Putian
KR IR 56 % TR IR

8 Shuiyan Guangdong Zhongshan 25 Qingkebaoyuan Fujian Changle
WAL AR M B e 2 T

9 Shalirou Guangdong Gaozhou 26 Julong Fujian Putian
YNLES A £ 7 AbE A A 2 7

10 Gongmaben Fujian Putian 27 Chushuben Fujian Putian
5glk A8 AL i NHE A 2 7

11 Wulongling Fujian Xianyou 28 Jiuyuewu Fujian Putian
e A 22 7 SEARIR A J7HRTM

12 Pumingan Fujian Putian 29 Shishengchishu Guangdong Guangzhou
T[54 JREIN SLAK A 2 7T

13 Dingyuan Guangdong Shenzhen 30 Lidongben Fujian Putian
& D)3 XTI AR %

14 Shuguan Sichun Luzhou 31 Caopuzhong Guangdong Chaoan
et A ATk IR

15 Longyou Fujian Zhangzhou 32 Shixia Guangdong Nanhai
N7 A 2 HE il B I AR mM

16 Dabilong Fujian Putian 33 Chuliang Guangdong Gaozhou
Bl e A JoARY il =5 AR AR

17 Shanxicuirou Guangdong Zhongshan 34 Gushan No.2 Guangdong Jieyang
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Table 5 Quantified value and classification of the nonnumeric type traits

RN IRAE

Traits Quantified value

RIE BE=1; WEAFE=2; LJF=3

Fruit shape Round=1; Elliptic=2; Cordate=3

R gl Wi t=2; Ft=3, Kith=4; =5

Fruit skin colour Green-brown=1; Yellow-brown=2; Russet=3; Grayish-brown=4; Rust-brown=5
FIRTEAR #®E=1, FHE=2

Fruit shoulders shape
A

Protruding=1; Smooth=2
B =1, R =2

Tubercles Prominent=1; Weak=2

PR =1, AU E=2

Papilla Prominent=1; Weak=2

P37 B #EW=1; FiFEW=2; NEWH=3

Flesh transparence Transparent=1; Translucent=2; Opaque=3
RABE FLEf=1 EAaf=2; HE6A=3; EHf=4
Pulp colour Milk-white=1; Waxy-white=2; Yellow-white=3; Waxy-yellow=4
TP WET=1; #=2; WKH=3

Pulp flavour Weak=1; Sweet=2; Strongly=3

R G =1, MMbit=2

Whether or not Slag melting Slag melting=1; Full of residues=2
RARERZ TR =1 Aimit=2

Whether or not Juice Juice=1; Little=2

RART B Bitz=1, NE%=2

Whether or not Freestone Freestone=1; Clingstone=2

P fi=1; #&=2

Flesh texture Firm=1; Soft=2

IR BE=1; RE¥=2; #EE=3

Seed shape Round=1; Oblate=2; Elliptic=3
T LEth=1; FHE =2, BiEH=3

Seed colour Red-brown=1; Brown=2; Balck-brown=3
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Table 1 The fruit quality traits analyzed in 34 varieties

st R o FIH R JEORR EWE KRG,  RAKIE WRGmIT  WE WK U2 N i B )
Varieties  Fruit shape Fruit skin Fruit shoulders Tubercles Papilla  Flesh transpar- Pulp colour  Pulp flavour Slag melting Juice Freestone Flesh texture Seed shape Seed colour
colour shape ence

1 2 2 2 1 2 2 3 2 1 2 1 2 1 1
2 2 2 2 1 2 2 4 2 1 2 1 1 1 1
3 1 2 2 2 2 1 4 2 1 2 1 1 1 1
4 2 1 2 1 1 2 3 3 2 2 1 1 2 3
5 2 1 2 2 1 2 4 2 1 1 1 1 1 3
6 2 1 1 1 1 2 4 2 1 2 1 1 1 2
7 1 1 2 1 1 2 3 1 1 2 1 2 1 3
8 2 5 1 1 2 2 4 1 1 1 1 1 1 1
9 3 3 1 1 1 1 1 1 1 2 1 1 1 1
10 1 4 2 1 2 2 3 2 1 2 1 1 2 2
11 1 4 2 1 2 1 1 3 1 1 1 1 2 3
12 2 4 1 1 2 1 2 2 1 2 1 1 1 3
13 1 2 2 2 2 2 2 1 1 1 1 2 2 2
14 1 1 2 1 2 1 2 2 1 1 1 2 2 2
15 2 2 1 2 2 2 2 2 2 2 1 1 2 1
16 2 2 1 1 2 2 1 1 1 1 1 2 2 1
17 1 2 2 2 2 1 3 3 1 2 1 1 2 3
18 1 2 2 2 2 2 1 3 1 1 2 2 2 3
19 1 1 2 2 1 2 1 3 1 2 1 1 2 3
20 2 2 1 2 2 2 2 2 1 2 1 1 2 3
21 1 1 2 2 2 1 1 3 1 2 1 1 1 3
22 2 1 1 1 2 2 3 1 1 1 1 2 2 3
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Continuing table 1

st KRB R RJH Ry PR EWE KRG RAKK ik WRRIT WEE W PR Ry
Varieties  Fruit shape Fruit skin Fruit shoulders Tubercles Papilla  Flesh transpar- Pulp colour  Pulp flavour Slag melting Juice Freestone Flesh texture Seed shape Seed colour

colour shape ence

23 3
24 1
25 1
26 1
27 1
28 2
29 2
30 2
31 1
32 2
33 2
34 2
FEME 1
Average

Fr#fEZE  0.59 1.02 0.49 0.46 0.47 0.56 1.07 0.64 0.35 0.49 0.28 0.46 0.54 0.84
Standard

PN R P R P P NN R NN
PN R R NN N R NN PR RN
e e L R e e e S S S =
P NN R N R NN R RPN RPN
PN OWw N NN ®®N N
N N R R RPN R NN R R
NN RN W R NRNDNDWNDRNNDDN
P R, PR R RPREPNRPEPNPRRERDN
P N NN RPN PR R RPN RPN R
[ = T = T S S R R e N T
L S T I T T
PN NN P NNDN PR PR NN
N R W R N WWRNWW NN

deviation
C.V. 0.37 0.54 0.30 0.35 0.28 0.29 0.51 0.31 0.31 0.31 0.26 0.35 0.33 0.38
H’ 0.67 0.61 0.63 0.84 1.32 0.96 0.42 0.68 0.30 0.61 0.78 1.04 0.67 0.61
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Table 2 The fruit Quantitative Characters analyzed in 34 varieties

st B Pt S RikAR RIBSEE TSS R B )5 W= GRS RrzE
Varieties ~ Weight per Fruit vertical dia- Fruit long-transverse Fruit short-transverse Fruit shape Soluble sugar Pulp weight Fruit skin thickness Pulp thickness Fruit edible rate Seed weight
fruit (g) meter (mm) diameter (mm) diameter (mm) index content (%)  (Q) (mm) (mm) (%) (9)

1 10.85 25.40 28.20 25.64 90 21.60 2.13 1.00 4.41 61.38 2.06
2 14.50 27.42 32.26 27.90 85 14.75 2.08 84 6.28 71.46 2.07
3 14.64 27.83 31.33 28.87 88 20.00 2.27 78 6.02 69.60 2.18
4 10.19 25.11 28.30 24.02 88 23.27 1.90 84 5.11 63.00 1.87
5 12.02 27.23 29.00 25.83 93 15.40 1.76 63 4.70 63.06 2.68
6 10.21 24.74 26.97 25.79 92 21.00 1.68 86 4.38 66.01 1.79
7 10.50 25.23 26.38 24.72 95 26.00 1.93 95 331 58.76 2.40
8 14.04 24,51 27.28 25.81 90 17.50 2.12 62 4.36 68.73 2.27
9 10.77 25.61 27.79 25.03 92 21.50 2.31 98 457 57.20 2.30
10 14.39 28.02 31.50 27.26 89 17.60 2.52 88 5.09 63.24 2.77
11 13.05 27.13 29.33 27.52 93 22.50 1.94 68 4.74 67.36 2.32
12 12.44 27.66 29.25 27.10 94 19.80 2.98 1.15 5.85 65.59 1.30
13 10.24 24.88 26.20 24.76 95 17.40 1.86 82 3.76 61.04 2.13
14 12.31 28.34 28.57 26.04 99 22.40 2.92 1.20 5.04 59.30 2.09
15 12.05 25.73 28.47 27.12 90 19.00 1.74 69 497 72.12 1.62
16 11.92 26.92 28.24 26.04 95 20.15 2.97 1.21 4.81 57.05 2.15
17 6.52 21.64 23.43 21.62 93 19.18 1.04 62 4.78 69.17 0.97
18 9.32 23.97 26.36 24.05 91 25.50 1.45 63 3.96 64.70 1.84
19 14.01 28.47 31.45 26.01 90 23.00 2.09 72 6.90 71.59 1.89
20 12.91 27.51 29.43 26.55 93 20.90 2.20 83 5.90 68.16 1.91
21 10.77 25.79 27.69 25.57 93 21.00 1.86 84 5.69 66.76 1.72
22 12.07 26.56 28.38 26.46 93 17.35 1.91 69 4.56 64.79 2.34
23 9.16 2451 25.79 24.03 95 20.22 1.12 52 4.40 66.92 1.91
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Continuing table 2

i pRE Piz Kz Rk RIBFeH  TSS RpE B A& AR RrzE
Varieties ~ Weight per Fruit vertical dia- Fruit long-transverse Fruit short-transverse Fruit shape Soluble sugar Pulp weight Fruit skin thickness Pulp thickness Fruit edible rate  Seed weight

fruit (g) meter (mm) diameter (mm) diameter (mm) index content (%)
24 10.62 26.24 27.72 25.09 94 22.18 1.32 70 5.07 65.73 2.32
25 16.07 28.86 32.00 28.92 90 21.54 3.07 93 6.32 66.40 2.33
26 13.77 29.29 29.69 27.55 99 17.22 2.61 1.11 5.11 62.02 2.62
27 9.00 24.47 26.16 23.50 93 20.20 1.79 88 4.92 61.11 1.71
28 13.70 27.93 30.06 27.49 93 17.67 1.95 65 5.09 66.50 2.64
29 9.00 24.56 25.77 23.79 95 21.21 1.31 65 4.98 66.44 1.71
30 12.07 25.62 29.15 25.78 88 22.60 1.98 63 5.55 66.25 2.09
31 9.64 2411 27.26 24.42 88 19.88 1.51 64 5.04 68.60 1.53
32 8.22 23.70 25.44 23.41 93 23.50 1.41 73 4.67 66.54 1.34
33 11.28 25.45 28.60 26.66 89 21.20 1.65 75 5.36 67.48 2.01
34 13.33 28.01 31.00 25.75 90 19.50 2.04 75 5.74 68.67 2.14
FE 11.63 26.13 28.37 25.77 0.92 20.4 1.98 0.81 5.04 65.37 2.03
Average
ISYN| 16.07 29.29 32.26 28.92 0.99 26 3.07 1.21 6.9 72.12 2.77
Maximum
B/AME 6.52 21.64 23.43 21.62 0.85 14.75 1.04 0.52 331 57.05 0.97
Minimum
bRz 211 1.74 2.04 1.6 0.03 2.54 0.51 0.18 0.74 0.04 0.40
Standard
deviation
C.V. 0.18 0.07 0.07 0.06 0.03 0.12 0.26 0.22 0.15 0.06 0.20

H’ 1.05 0.81 1.02 0.77 0.68 1.04 0.67 0.61 0.61 0.63 0.68
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