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Diversity Analysis of Fruit Quality in Germplasm Resour ces of Mango
in Baise, Guangxi, China
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Abstract: Mango (Mangifea indica L.) is an important fruit crop cultivated along Youjiang River dry-hot valley area in
Baise. Now, with the increasing in mango new producing areas, new varieties are widely cultivated. However, tradi-
tional varieties are still widely cultivated in Baise. In order to enhance the competitiveness of ‘Baise mango’, it is urgent
to breed new varieties which are suitable for Youjiang River dry-hot valley. At present, many studies have been carried
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out on the evaluation of different mango traits outside Guangxi, but there are few reports on the diversity of mango
germplasm in Baise. 17 mango germplasm resources cultivated in Baise were used to identify 23 qualitative and quanti-
tative traits. Correlation analysis, principal component analysis and cluster analysis were used to analyze the diversity.
The diversity of 16 mass traits (fruit shape index, fruit weight, edible rate, total soluble solid, total acid, sugar-acid ratio,
polyphenols, vitamin C, ferrum, calcium, magnesium, lutein, zeaxanthin, lycopene, a-carotene, f-carotene) in mango
fruits was studied. The results showed that the variation of qualitative and quantitative traits was very rich in different
mango varieties. The genetic diversity index ranged from 0.65 to 1.50, which was the smallest genetic diversity index in
stickness between peel and pulp and the largest genetic diversity index in peel color. The variation coefficient of quan-
titative traits ranged from 12% to 96%, which was the smallest variation in edible rate and the largest variation in ferrum.
Edible rate was positively correlated with fruit weight, was negatively correlated with -carotene. Ferrum was positively
correlated with fruit shape index, negatively correlated with edible rate. Vitamin C was positively correlated with lutein
and lycopene. Sugar-acid ratio was negatively correlated with total acid. Magnesium was negatively correlated with fruit
shape index. Principal component analysis showed that fruit weight, soluble solids, vitamin C, sugar-acid ratio, ferrum,
calcium, a-carotene, lutein and lycopene were the main quantitative traits. Cluster analysis showed that the germplasm
resources were divided into three groups. In the first group, the shape of fruit cross section was ovate oblique, with pine
flavor, high content of soluble solid, lutein and a-carotene. In the second group, the shape of fruit cross section was
ovate oblique, with pine flavor, relatively low content of solid-acid ratio, polyphenol and lycopene. In the third group,
peel color was dark, without pine flavor, lower content of sugar-acid ratio and polyphenols, ferrum, lycopene and
a-carotene. This study would provide a theoretical basis for genetic improvement, germplasm innovation and application
of mango breeding in Baise.

Keywords: Mangifea indica; germplasm resources; fruit quality; diversity analysis; Baise
DOI: 10.3969/j.issn.1000-2561.2022.04.008
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Tab. 1 Tested mango varieties
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Tab. 2 Diversity analysis of fruit quality characters
of mango germplasms

TR sEfELke SR Frequency distribution/%

Character  PEFEELH' 2 3 4 5 6
LRI 078 072 0.17 0.11
SE R 1.50 0.06 0.11 0.44 022 0.06 0.11
RABE 129  0.11 0.06 0.44 0.33 0.06
AT IR 0.69  0.50 0.50
F AR 0.85 0.06 0.39 0.56

R S5RNEE 065 006 017 0.78

H BEImEER T, =WEE L 2=FREEDE . 3=00[REE
SEAR B, =80 2=H8k | 3=, 4=IBH M, 5=
WAL, 6=414 5 RABIET, 1=2lAaf6 ., 2=%E 6, 3=1%
B 4=k 0 S=REE MEIRTD, 1=00. 2=47 BlEER D,
I=WIEE . 2=KMEIE . 3=518; RES5RAEED 1=5. 2=
ho3=5E,

Note: Shape of fruit cross section, 1=ovate oblique, 2= oval
roundish, 3=ovate; Peel color, 1= green, 2=yellow green, 3=yellow,
4=yellow orange, 5=red with yellow, 6=purple with red; Pulp color,
1=milk white, 2=light yellow, 3=yellow, 4=light orange, 5=orange;
Pine fragrance, 1=no fragrance, 2=pine fragrance; Section shape,
1=Ovate oblique, 2=long oval, 3=reniform; Adhesion between pulp
and peel, 1=strong, 2=medium, 3=week.
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Al~A2: 4:2%; B1~B2: BiZ# 4'5; CI~C2: #/&k 1% DI~D2: £3C; EI~E2: MAT; FI~F2: 5id; GI~G2:
s HI~H2: ZDEARG 11~12: 229 J1~02: 40%; KI~K2: 408; L1~L2: JUZFEA; MI~M2: 6%R; NI~N2:
Bt 01~02: A 1055 PI~P2: MIRIBEL; Q1~Q2: /KHiik.

A1-A2: Jinxing; B1-B2: Nam Doc Mai No.4; C1-C2: Renong No.l; D1-D2: Yuwen; E1-E2: R2E2; F1-F2: Guifei; G1-G2: Guiqi; H1-H2:
Hongshanlin; I11-12: Hongxiangya; J1-J2: Hongyu; K1-K2: Jinhuang; L1-L2: Sijimi mango; M1-M2: Tainong; N1-N2: Xinshiji;
01-02: Guire No. 10; P1-P2: Palayingda; Q1-Q2: Shuiyingda.

1 I7TANMERMRTERIERMRESHERER
Fig. 1 Whole fruit shape and fruit profile shape of 17 mango germplasms
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WHERERGE MEESE FMAOESE.
BRI . B, p-H% PESE., BRE, TR
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Tab.3  Quantity diversity analysis of fruit character in mango resources

PEAR WAL R BRME H/ME FHE e 2% b2 5 R AN
Character FEE R Max Min Average Range ) CV/%
R H /g 1.38 1280.00 105.00 496.34 1175.00 253.51 51
AR/ % 1.33 85.39 41.43 66.99 43.96 8.33 12
AL R /% 1.45 24.20 8.90 17.34 15.30 3.38 19
SR 1Y% 0.98 1.79 0.16 0.60 1.63 0.33 55
[fil 2 L 0.89 151.25 10.78 37.21 140.47 23.57 63
ZW/(mg-kg™) 0.96 45.33 6.49 14.23 38.84 6.66 47
HE#E Cl(mgkg ™) 1.22 23.29 1.35 7.54 21.94 6.65 88
Fe/(mg-kg™") 0.64 25.40 0.83 4.30 24.57 4.11 96
Ca/(mg-kg™) 1.47 96.20 24.40 52.85 71.80 16.72 32
Mg/(mg-kg™") 1.33 208.00 52.50 113.26 155.50 28.75 25
M35 2 /(mg-kg ™) 1.05 36.27 2.36 9.59 33.91 6.78 71
FK#E/(mgkg™) 1.25 52.64 3.36 16.31 49.28 12.57 77
FHMLLE /(mg-kg™") 0.92 18.94 2.13 5.69 16.81 3.69 65
o-fHE hE/(mg-kg") 0.97 70.76 1.84 15.48 68.92 13.71 89
B-HE N F/(mgkg™) 1.51 996.20 27.07 439.11 969.13 227.96 52
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Ay BRUBTHERE R 80.908% (3 4). 6 ANEA
FFFEAE 2 3 M 3.442.2.796 .2.240.1.985 .1.351 ,
1.132; Tl %3514 21.514% .17.472% . 14.000% .
12.406% . 8.442% . 7.074%, it b A A MR

X3 A I TR EE RT3, s PCL
fiE ) &2 T EE R B AR W) A5 B 2R S R B
5 BT PC2 HRRAE ) B T E R B A 2R AR R
FEORE G R SRR ERsT PC3 HRHIE ) &
PR A YA R B T - MR 5L
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Tab. 4 Eigenvalue, contribution rate and accumulation
contribution rate of principal components of fruits traits

A

oy PCI PC2 PC3 PC4 PC5 PC6
Component
HRAE (Y 3.442 2796 2240 1.985 1.351 1.132
TR /% 21.514 17.472 14.000 12.406 8.442 7.074

ZRHTTHRR/% 21.514 38.986 52.986 65.392 73.834 80.908
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FST N AEARH; FW MR ER Jy 7T % TSS Sy Ao A
B TA AR, SR oAERRLL; PO AZLE; Ve M4iEE C;
Fe W#k; Ca N55; Mg NE; LU WM E; ZE FEKER;
LY BHEMLE; of K o3 hFE; BCH RIS M.
FSI is fruit shape index; FW is fruit weight; ER is edible rate; TSS
is total soluble solid; TA is total acid; SR is sugar-acid ratio; PO is
polyphenols; V¢ is vatamin C; Fe is ferrum; Ca is calcium; Mg is
magnesium; LU is lutein; ZE is zeaxanthin; LY is lycopene; aC is
a-carotene; BC is B-carotene.
B2 AEMCRHREEEREXESHT
Fig. 2 Correlation analysis of quality characters in differ-
ent mango germplasms
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FW Jy LT 5 ER 00 03¢5 TSS il M F A 5 TA o AR
SR NEM I ; PO NZLE; Ve WUEEE C; Fe ik; Ca i,
Mg HE; LU M ER; ZE BEKHEE; LY HFEMLE; oC
Ho-#IE MR BCH B P EK.
FW is fruit weight; ER is edible rate; TSS is total soluble solid; TA
is total acid; SR is sugar-acid ratio; PO is polyphenols; Vc is vata-
min C; Fe is ferrum; Ca is calcium; Mg is magnesium; LU is lutein;
ZE is zeaxanthin; LY is lycopene; aC is a-carotene; BC is
B-carotene.

B 3 RIHEMK R TS BT
Fig. 3 Contribution of fruit quantitative traits to
principal components
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FE M, AUBRREUE R/, EER RN, 28 .
BROLE . BMLREM oA E N FE S RERE, A
BEEmhAE,

SFCS 1T ; PEC A5EBR LB ; PUC W RNBIE; PF
RAER; SS RHIEIEMR ; JC MR A R FSI M RIESREG
FW SR 5 ER Sl &3 TSS Nl iFEREIEY ; TA S ;
SR MR IL; PO NZLE; Ve WAELEE C; Fe k; Ca him;
Mg FEE; LU M E; ZE N EKREER; LY ABEMLOEK; oC
Hoa-tHE FER; BC BT ME,
SFCA is shape of fruit cross section; PEC is peel color; PUC is pulp
color; PF is pine fragrance; SS is section shape; JC is juice content;
FSI is fruit shape index; FW is fruit weight; ER is edible rate; TSS
is total soluble solid; TA is total acid; SR is sugar-acid ratio; PO is
polyphenols; Ve is vatamin C; Fe is ferrum; Ca is calcium; Mg is
magnesium; LU is lutein; ZE is zeaxanthin; LY is lycopene; aC is
a-carotene; BC is B-carotene.
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Fig. 4 Cluster analysis of different mango germplasms
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