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Abstract: In order to understand the fruit quality of different varieties of pitaya and to screen the germplasm resources
with good quality, 33 pitaya germplasm resources were and 15 botanical traits and quality properties such as single fruit
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weight, fruit transverse and longitudinal diameters, proteins, total flavonoids, and beet pigments were measured, and
fruit quality was comprehensively evaluated by using correlation analysis and principal component analysis. The
33 pitaya germplasm resources had a single fruit mass of 164.67-556.00 g, a transverse fruit diameter of 5.86-9.40 cm,
a longitudinal fruit diameter of 7.29-11.94 cm, a fruit shape index of 0.99-1.39, a total sugar content of 78.80—
126.05 mg/g, a total phenolic content of 0.64—2.46 mg/g, a total flavonoid content of 0.85-9.67 mg/g, hardness of 6.62—
16.86 N, protein content of 0.29-1.45 mg/g, beet pigment content of 0.69-37.01 mg/100 g, and starch content of
14.12-44.60 mg/g. The total acid content ranged from 0.33 to 15.23 mg/100 g. The Pearson’s method was used to cor-
relate the main botanical and quality traits of the pitaya germplasm resources. and quality traits were correlated. The
correlation coefficients were 0.478 for total acid and soluble solids, and —0.532 for sugar-acid ratio, while the correla-
tion coefficients were 0.749 and 0.942 for longitudinal and transverse diameters. The correlation coefficient between
longitudinal diameter and fruit shape index was 0.426, and the correlation coefficient between weight and sugar-acid
ratio and hardness was 0.360 and 0.351, respectively. After principal component analysis, the 15 traits were combined
into 7 principal component factors, with a cumulative contribution of 82.55%. The first principal component contributed
22.45%, with single fruit weight, fruit longitudinal and transverse diameter, and sugar-acid ratio contributing more. The
second principal component contributed 13.87%, with total sugar content, soluble solids content and starch content con-
tributing more. The contribution of the third principal component was 12.28%, with soluble solids content contributing
more. Among them, sugar-acid composition, single fruit weight, fruit transverse diameter, fruit longitudinal diameter,
soluble solids content, starch content, amino acid content, etc. are the key indexes for evaluating the comprehensive
quality of dragon fruit. After comprehensive evaluation, six excellent pitaya singles with high comprehensive scores
were screened, i.e., Reyan 1 hao, Wanhuafenhong, Hongbaolong, Wucihong, Linjiahongyun and Hongjinbao, which can
be used as high-quality parents for pitaya quality breeding.
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Tab. 1 Test pitaya resources
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Tab. 2 Comparison of agronomic traits of 33 pitaya germplasm resources

il LYz TR SIBEH AL A
Germplasm Fruit diameter/cm Fruit cross-diameter/cm Fruit type index Single fruit weight/g
F— 11.32+0.69™ 8.58+0.34°¢ 1.3240.07° 474.07+34.48"
Jeagr e 10.33+0.52°4f¢eh 8.53+0.58°0e% 1.17£0.07% 475.03+83.19%
A 15 10.870.49%¢ 9.40+0.25° 1.16£0.06" 556.00+17.81°
B 9.36+0.23¢" 7.16+0.35' 1.31£0.09" 246.07+13.41"
ARZ$S 10.50:£0.49°%" 8.38+0.63°f 1.26£0.05% 364.17+68.38°%"
FARA 8.90+0.54!™ 8.20£0.1 304" 0.99+0.01° 375.05+£37.35%%"
AN LA 8.99+1.09m 8.30£0.38%f 1.14£0.01*° 401.73+25.15%4
LA 9.78+0.51 defehiik 8.14:£0.340cdefeh 1.18+0.04" 376.47+12.65°%F
X155 9.37+0.91¢Mk 7.0941.06°4 M 1.34+0.26° 259.60+91.54"
21K 8.10£0.67™ 7.15+0.39' 1.13+0.04% 231.73+26.67"
FER 10.19+0.66°4"h 7.63+0.21°kH 1.320.09% 316.67+17.75°%0
JCHILT 11.51£0.06™ 8.48+0.86™%" 1.26+0.22" 443.80+71.32°¢
W15 8.99+1.031km 7.951,230dcfehi 1.2440.26" 327.03+£105.28¢%"
2 5 10.24£0.45°4Teh 7.95:£0.85°dcfehi 1.30+0.20" 358.20+79.60%
K 8.97+0.28Hm 7.58+0.77"%" 1.19+0.15% 283.10+£55.268"
Sk /4 10.1240.06%2" 7.29£0.458" 1.35+0.14° 295.97+41.40""
SEAE AT 10.73+0.390 8.96+0.30° 1.20+£0.01%® 470.05+61.85%
BEAE 8.71+1.275™ 7.66+1,04°%En 1.26+0.29% 276.97+100.478"
JCH T 11.94+0.60° 7.96+0.37¢dcteh 1.35+0.30° 393.83+39.61%%
AW 7.87+1.26™ 7.32+0.888" 1.07£0.04% 244.80+85.50"
A4F 10.50:£1.34°%" 8.37+0.59°f 1.26+0.17" 398.77+82.11°%
aEk 9.21+0.49"M 8.32+0,54°f 1.09+0.07" 405.27+72.90%
EH—5 9.70-+0.85¢Eniik 8.69+0.33%° 1.12+0.10™ 387.03£10.16"%
L-¥4) 8.71£0.27"™ 7.60+0.09°"" 1.15£0.02% 265.80+0.70"
[E%i¥an 10.67+0.63°%" 8.71£0.27%° 1.23+0.07* 450.43+48.04°°
K i 7.29+0.18" 5.86+0.30’ 1.25+0.07® 164.67+12.97
HE 10.9240.13%¢ 7.9040,78°defeh 1.39+0.08° 394.33+57.96*%
LG AN 9.88+0, 802l 8.29:£0.27°d" 1.19£0.07* 378.00+49.63°%"
£ 9.78+1.461Ehiik 7.20+0.66" 1.35+0.08° 276.03+86.84%"
4 9.99=+0.87¢fenii 8.49+0.330cd! 1.18+0.06" 397.47+£63.06"%
[ RARi] 10.55%0.74°%F 8.60+0.06* 1.21£0.10% 442.70+40.33"¢
1 kIR 9.93+0.30%ehi 8.57+0.43%¢ 1.16£0.06" 401.90+26.354
e IR 9.52+0,17"hik 7.204+0.24" 1.35+0.05° 260.93+9.26™
P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Ly 3 4. EHEM S EY 0.22~1.15 mg/g, P
THN 0.54 mg/g; HPHECRLL, Eh—5 . k
0 MR RNEIR R S ERD, il AR
MR SR, m AT, SRS RN
78.80~126.05 mg/g, V¥ &N 103.94 mg/g; H
HELLT | IR ERE S BN, HE T . ImK A
BB S R, TIHERMN S ERN 033~
15.23 mg/100 g, “F-IERFEA 1.61 mg/100 g; Hrh
ToHRNLT T 205 AR, & SRR G 4T
Tl B R R . BERR LS 0.72~38.72,
ALYAPEEITE Y & &N 14.07%~22.37%, EH4 & &
17.73%; HAEIE 1 5 RGOS H) AT Y
YD a5 P15 el i
T B . M E RN 0.64~2.46 mg/g, T3
H 1.35 mg/g; HPIRFAE . MPE, £k
1SR R & R 44%., LR, Bakn
M SRR, BN 6.62~16.86 N, SEXI{E N
10.71 N; H 8 . o8 Y SR R 5 B i i
FEEAR . S tEMLT | JOHILT T R R 1t 2 v T

AR, REEER S N 0.85~9.67 mg/g, FHIE
B EOY 3.58 mg/gs Hib, ImMZLLHY . BT 1
SR AR, SE AR R AR S R
2.3 ARE&EFHNERRELHERBXMED T

K H Pearson 72: %} 33 53 kg SR i B IR )
BURE W) AR AE B b R A T A DM A M e 4 ),
MRS RS EA R AR R B E K (P<0.05),
HRFRECH-4.03, BHFEESEHSRERELE
K, FERECHN 0.367, BBRSAEEFIEY &
HENEFIEMSE (P<0.01), HEXEAEECH 0.478;
SRR L SR R DG, MEOC R B —0.532, L
RE 5% | R R E IEASE, tHERECH
0.749 . 0.942, RILAEE S5 RSP 2 2 EAC,
FHOCRECH 0.426, YR G RT3
ARG, MHXERECH 0.644, R F GHERRL . F
FEY R B EIEA G, MRS 0.360, 0351,
TR SR AR S W IR ARG, HHOEREUN 0.420. K
T SR 5 AT ) 2 R TE B SRR 1R A A
FH S FLAHF R0

x4 BHAERMEETFEEREEEXE

Tab. 4 Correlation between traits in 33 pitaya germplasm resources

. . LIRS CIR/3 c3 e RIE s
W ax L o EeUE gem EM ARSI e 0 OO e e i o
Index Bet- ;2;30 phe- Protein Starch Titrat- d]i:;;llé— f;:; St(,)il:_ frpit o—a(;id Itsru;t I:Izrsi- cfo?sl-td ;ﬁ)gtzi
anm nols acids ter solids weight  ratio iny(fex iameter
SRR 1
AIEM 0.192 1
ey 0.082 0.131 1
HE B 0.101 —0.248  0.006 1
TE# —0.130 —0.112 —0.088 —0.194 1
A A R —0.065 0.036 -0.307 0.155 -0.032 1
RIYPiz 0.228 0.233 -0.015 -0.038 -0.321 -0.232 1
S BT 0.231 0.007 0.115 —0.117 -0.053 0.112 -0.234 1
AATEREIEY)  0.053 —0.142 —-0.113 —=0.019  0.087 0.478" —0.155 -0.221 1
R 0.259 0.308 —0.124 —0.093 -0.279 -0.071  0.749™ —0.278 —0.091 1
WL L 0.322  0.091 -0.188 —0.067 0.012 —0.532 0.173 -0.198 -0.207 0.360" 1
b Zich —0.095 —0.142 —0.009 0.077 -0.143 —0.286  0.426" 0.038 —0.131 —0.173 —0.138 1
T 0.197 —0.167 0.206 —0.047 —0.167 —0.134  0.222 —0.035 0.197 0.351" —0.123 —0.052 1
Rk A 0.270 0216 —0.094 —0.086 —0.208 —0.060  0.644™ —0.234 —0.029 0.942” 0.332 -0.322 0.420" 1
Js8 0.030 0.244 —0.185 —0.403" 0.367° —0.004  0.081 —0.335 0.335 0.098 0.265 0.006 —0.084 0.087 1

T TERTE 0.01 KT FEM B EME CBE) , TFRE 0.05 K EEBEHLE (B .
Note: " indicates highly significant correlation at the 0.01 level (two-tailed); " indicates significant correlation at the 0.05 level
(two-tailed).

24 AEMEMAERBRIERERS S
XF 33 4 K fe R BB IRORSE R 15 ARt
T, SRR 5. % 6 Fin. LURHE

{E>1.0 JbnifE, BEE 7 DEHS, BitmEs
MR IR 82.55%, BIIX 7 43 ml IR R R 47 i
EER . 5B 1 FRREEE N 3.37, Hop2mn
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BRI, N 22.46%, H AP 4300 o0 5
W RAER . RO BERRLL, 5 2 AL
ST IVRFIE(E A 2.08, HJy 22 5THkA N 13.87%, H
FEIER T B Ema R, 83 F
SYIRRIE(E R 1.84, HIO 2 5THR K 12.28%, H
FE g RN RS A EE Y A AR, R
R 5 00 ify DR 26k g 26 o A 45 A 8 800 A SRR A
(BT S5 30 %) AN [7) o 5 9 V5458 s 110 AR T o
X FR B E, X BRI | X R
WA, Xy FoREHEE, X FRIRIEREY &
B, Xo FRTEM &8 X FoR AR &R X
FORBERR L . Xo FORFILIREL . Xy TR B0 5 1 |
Xip R | X Fn bl &iE, X #anEHR
G Xy N EAEREE X il a8,
PLFi. Fao. Fs. Fa. Fs. Fe. F7 FRAFFH
Jt IR RS A R BITESS 1. 5 2. 26 3. 5 4.
B55. 5 6. BT A BT IS, DIRHIE )
RALE, SEI 7 A TR PR AR AT
F1=0.139X,+0.133X,+0.118X5+0.028X4—
0.020X5—0.046Xs—0.045X%,+0.076Xs—0.010Xo—0.045X o+
0.056X11-0.005X15-0.020X,5+0.053X4+0.06 X, 5
F2=0.007X;+0.012%—0.025X3+0.088X,+0.065 X5+
0.061Xs+0.043X7+0.016X5—0.048X9—0.046X,o—
0.019X;1-0.051X;,-0.043X,5+0.017X,4-0.014 X5
F3=0.021X,+0.029%,-0.002X5—0.036X,+0.057Xs—

0.039X5+0.080X7-0.058Xs—0.034X5+0.005X;5+0.047X; 1 —
0.007X;2+0.039X;3-0.016X,4+0.012X|5

F;=0.002X;+0.006X,-0.034X5-0.009X;~0.017Xs—
0.007Xs+0.007X7+0.008Xs—0.060X5-0.057X15-0.003X 1+
0.031X2-0.029X;310.046X;4+0.043 X 5

F5=0.008X;-0.004X,+0.009X3+0.022X,+0.026 X+
0.013X-0.020X7-0.035X+0.020X5-0.002X6+0.053X; 1+
0.053%2-0.044X;5-0.001X;4-0.007Xs

F=0.005X;-0.009%,+0.030X;+0.012X,~0.007Xs—
0.024X+0.033X7-0.035X5-+0.034X0.017X16-0.034X 1~
0.010X2-0.023X;3+0.054X,4-0.014X5

F7=0.012X;-0.015X,+0.008X;+0.020X,+0.028 X5
0.001X5+0.002X7+0.015X5+0.032X5+0.024X9+0.002 X
0.014X;,+0.010X;3-0.008X;4+0.058X; 5

IR 6 254 T B R PR A REAE 2 (H
e EMOMEA BN G PR R B B2 7 AT
SRR RNETT R AR 5 22 ST RS B4 FE bR A
LRI R, R RRIT

Y=0.150X;+0.152X,+0.104X3+0.124X+0.132Xs—
0.029X+0.01X7-0.012X5-0.066X90.015X10+0. 103X —
0.003X2-0.110X;5+0.145X4+0.138X 5.,

B A FE AR e LA T R P I R B AT A — A A
B, AR

F=0.1593X,+0.1616X,+0.1102X5+0.1316X,+
0.1399X5-0.0306Xs+0.1064X7-0.0130X5—0.0703 Xo+
0.0158X;970.0192X;,-0.0028X1,-0.1173X;5+0.1537 X4+
0.1464Xs5.

WRIGAAEIRIME(E, 75 A O A TR 25
wier FAE (R 7)o 4PREW, T 1 SL4RE
oy, F{ER 1.53, RUTHLZEE G TS,
MR R AhZE 130 i ik, F(E29-1.34, RIUTHLE
i U2

x5 HEHER
Tab. 5 Loading matrix

b AR AR TR 1 F 2 FHr 3 F RS 4 FHA 5 F WY 6 FHa 7
Quality indicator PC1 PC2 PC3 PC4 PC5 PC6 PC7
R 0.938 0.060 0.189 —0.017 —0.084 0.056 —0.150
R 0.896 0.104 0.262 0.063 —0.048 —0.094 —0.178
RIYR 0.794 -0.215 -0.016 -0.343 0.093 0.327 0.101
JEOpE 0.187 0.755 -0.326 -0.094 0.237 0.128 0.239
A [ E 4 ~0.136 0.562 0.516 -0.172 0.282 -0.077 0.335
TE M -0.309 0.520 —0.351 0.067 0.141 -0.259 -0.013
A A2 R -0.305 0.368 0.725 0.076 -0.216 0.361 0.030
BHIR Lt 0.510 0.138 -0.525 0.086 -0.377 -0.387 0.183
RILF8H —-0.069 —-0.410 —-0.309 —0.609 0.215 0.378 0.381
EgiyL ] -0.302 -0.392 0.045 0.581 0.017 0.188 0.294
it Ji 0.381 —-0.160 0.427 -0.032 0.576 -0.377 0.030
ey -0.035 —0.434 -0.062 0.319 0.571 -0.112 -0.168
R -0.138 —-0.373 0.352 -0.291 -0.476 -0.253 0.125
AR 0.360 0.146 ~0.150 0.468 ~0.009 0.592 -0.101
[iE3EkS 0.402 —0.118 0.105 0.434 -0.077 -0.150 0.705
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Tab. 6 Variance contribution of 7 principal components — s . R
— — — I E SR AT DL, A5 BdE b ] B AT

Principal Eigonvalus Contribu-  Cumulative con- B A OGP E HARE 2 . R Pearson k4T
component tion rate/% tribution rate/% #H 9@@ ﬁ*}?éﬁ R E’]‘%ﬁ% 5% EI i ﬁ%ﬁz\'
BRI 33T 2246 2240 G, HIDEREON-0.403; Sk & bt 5 i 1F
FEW I 2 2.08 13.87 36.33 I, MERBCH 0367, MBS RS, EAR
EEs s 1228 ol FrEURAR, SER O REE RS . BLRR T ATIERE R
ERT 4 148 9.8 5849 B EIEAN, MIERECH 0.478; SR LR
E 5 1.30 8.67 67.15 *&ﬁ%ﬁ*ﬁ%, *H%%%&%_0~5320 E’\@Eﬁ%,
By 1 838 7533 PERR LU, AT PR o R . R
£ T 105 701 8255 WA MR T S R A G, A G R B0 0.749

£7 FAAXERMERRNEEGHIREEHS

Tab. 7 Major scores and overall ranking of different pitaya germplasm resources

i AN E WS Y454 Scores in each principal component LS OAN 5K
Germplasm F, F, F, F. Fs Fe F, Comprehensive score Rank
#Ht15 3.61 1.72 1.31 1.61 -0.10 0 -0.88 1.53 1
SEAEM AL 2.69 0.49 0.56 2.06 0.97 0.15 0.02 1.24 2
AN )4 -1.17 3.36 4.56 -2.07 0.80 1.12 2.04 1.11 3
yot AR 2.24 -1.78 -0.43 0.96 1.72 —-0.69 2.16 0.72 4
MR L 2.36 2.20 -1.93 -1.91 -0.54 0.85 -0.37 0.50 5
WA 2.26 -0.01 0.36 -0.57 -0.59 0.35 -0.75 0.49 6
AR it 1.05 -0.38 0.74 1.96 —0.14 0.22 -0.50 0.49 6
WA 2 5 0.23 0.64 -0.07 1.48 -0.07 0.46 1.25 0.47 8
ToHiler e 2.61 -0.91 -0.27 -2.01 0.81 0.04 0.15 0.42 9
4156 0.84 2.00 -1.83 -1.33 2.41 -1.04 —0.42 0.31 10
EH— 0.90 0.16 0.56 0.16 0.42 -0.21 ~1.54 0.25 11
Vap & 0.52 -0.84 1.10 0.31 0.68 -2.15 1.05 0.20 12
FE I 0.36 -0.15 —0.80 0.46 -0.22 1.50 0.16 0.12 13
(iAW) 2 0.60 0.93 0.08 0.63 -1.22 -0.91 -1.32 0.04 14
EE:p)4 -0.95 1.09 -1.29 0.20 -0.75 0.26 2.93 -0.02 15
K -0.47 0.59 -0.18 -0.08 0.34 1.11 —0.88 -0.02 15
TEE -0.13 ~1.46 -0.73 -0.25 2.50 0.32 0.65 -0.02 15
ARZ 35 0.92 -3.30 1.21 -1.08 0.90 2.07 -0.88 -0.04 18
W i)a 0.55 -0.12 -0.76 0.17 -2.00 -0.89 2.28 -0.05 19
W 15 —0.45 2.10 ~1.48 0.74 -0.79 -0.76 0.08 -0.06 20
kR 0.28 -0.28 0.90 0.27 -1.20 —0.80 -1.37 -0.16 21
Fle—%5 1.44 -1.90 0.60 -0.19 -2.09 -1.25 -0.15 -0.23 22
V)2 -1.03 -0.63 0.38 0.56 -1.02 1.99 -0.27 -0.25 23
B 0.52 -1.82 -0.65 -0.67 -1.26 0.84 0.22 -0.39 24
b A2 -3.04 0.43 2.42 0.48 0.64 -1.21 -0.52 —0.42 25
21K -2.83 2.14 -1.14 1.23 1.13 0.34 -1.63 -0.45 26
X115 -1.50 0.32 -1.69 0.19 -0.28 1.55 -0.10 -0.50 27
S| -1.73 —1.47 —0.47 0.48 1.30 -0.18 0.32 -0.56 28
Ji 4l XL A 0.04 -0.10 -0.89 -2.68 -0.10 -1.78 -0.91 ~0.68 29
LR -2.04 -1.01 1.48 -0.58 0.15 -0.79 -0.97 -0.71 30
PR -2.19 —0.41 0.80 -0.69 -2.84 0.14 0.29 -0.92 31
B 237 0 -1.88 -0.30 ~0.50 -0.33 -0.16 -1.06 32

K i —-4.15 -1.58 -0.58 0.45 0.94 -0.32 0.04 ~1.34

(98]
W
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0.942, FILARB S RLHP IR WFIEMSE, Mk
FHON 0.426, PAe SRR PR FIEASS, MK
FHON 0.644, 2 K e RYN | REASHORRT, Rtk
K, PRFBREEZHM. HRE SRR, F
JEXI W F MG, MR B 0360,
0.351, FUREHE, WHRRILAY LI . RSB
MR, HURE SRR BT IEAE, KR
Bl 0.942, BEE SRR B IEADC, MR EL
H0.420, FCHEEGBOR, BAREUBOR

HAT, 2000 200Gt o Ad RS
JEAATIPA , R ST 32 i BTkt 9
AEAPERE AT T ORI, TR A AT
JEI3 BT FOR R AR B R S AT T A SO, 5K
2R S UL F J2 WAy 43 0 0 U0 R S AT T
JEIEA o 12 ] 22 R 3 M i e A AR BE A8 Tl fL P 1
e MR AR SCHE s DL R R (S RS
BT I TR TR 33 {7 KO AR R 5
DR PP RE )~ R MR B it U PR 25 15 TR B AT 00
Pritpr e 5 15 MESRZRE 8 7 TRy, HRIT
Ti ZETTHRR N 82.55%, LR T KR d B
IRIRAG R, X IR dh PR 45 be BEA T 2
APPSR, R RIQE. SHE
g, AEER SR AETERIEY AR ek
FEAE AP SRR AT 2R bR . AIFTER
WY, SRS B0 it o 32 B T A B KUK 5 55 57 iy
(AR, A B 4 O S A S S BT AR S
FBOERT 27 4y S R TSR BEAT PRI P
KMHPLE . Biie S AR R E B, K
ALFROSE N T LIS R KB R E IR, K
BUK IR R SRR, TS PR AR . X S5 A
FEOMTIE R —8 33 (K REA B EE
N 0.93 mg/g, PCHABRIR KR E A &
U231 a VR R 4 5 A DA R 5 o TR T
BRbRZ —, R AL RAE . PR R
BRI P A A Gl KO
AT E R R i e S oA, Al DUE 41
Mo TR KRR, I TIRARIE KRR E IR
A R PP RS T4 25 RO ggidy
PRI L 6 LRG0 1 KO R A BRI
BIFAME 15, SeteRyar . e, L. ImAK
AN AR ST K (ES P L) = R Lt DY WO s
T e i e SR A R T RO RS
P

2% 3Tk
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