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SRR, TR A K R, P 36.14 ecm, B BYSNZ AW KRR, i HEE AR AL
B T M E R R AL M ORLLMAESEA SEEEAR R . BAORE, AN R K R AEAE
XHRCR, P30 1634 em. FEAEBZE T, 2 A R/NKAEB R IR ZS BRI — %€ /Y & Bl 1]
AP AEROR KN SE AT (R 22 57, FoP ol e 225w

A B

o o o o

il o
AKIEFEACMBAF] 5 B AEF 1) K e SRAE

A. Pitaya flower's lateral anatomy; B. Pitaya flower in full bloom in the field.
1 REREHRENE
Fig. 1 Morphological observation of a pitaya flower
H: a b b.F b7 e ABHE; dAESE; e fE2H; £k

Note: a. petal; b. ovary; c. style; d. calyx; e. anther; f. stigma.

x1 NEREMESHFENE
Tab. 1 Morphological characteristics of pitaya flower
1K /em AE 9L /cm ERK/em 3 -5 /em AEHE /em AL vE/cm

o RhVari
A Variety Flower length Flower width Petal length Petal width Petal length Petal width
, , 31.22+1.49 12.42+2.00 12.34+0.52 1.74+0.11 12.28+0.58 5.12+0.29
Yanwuo
JohlE e
, .ﬂﬁjﬁ , 36.14+0.49 15.26+0.42 18.76+0.55 1.22+0.04 16.2440.53 2.60+0.14
Spineless Huanglong
‘j(él’
, , 28.72+0.38 16.34+0.72 14.52+0.81 1.06+0.15 13.5240.50 4.00+0.31
Dahong
H1 2 W, A SN SR AN Y < JC BT —EZES . WSk BRI, R RS Y

5 A SRR LD S PP B AR A B RE AT RO RO L o B e Ak R A RO 2, HTRE

R2 NEREEHSHINE
Tab.2 Morphological characteristics of pitaya flower

kB AU _ K/ em A EAR em HESERIH S AR 25 /cm
S gy EREITERC Qo ERERC lem HfS #
. Number of lobes The staminal The staminal Stamens to
Variety Number of petals . . _Anther length . . .
on the staminal tip column lengthcolumn diameter stigma distance

‘TaE B
§% 18.0+0.71 22.8+2.04 0.54+0.09  10.70+0.37 0.64+0.05 0.82+0.64
Yanwuo
o e
o . 19.4+£1.14 19.2+1.48 0.58+0.04 16.22+0.44 0.62+0.08 —1.30+0.48
Spineless Huanglong
‘j(él,
, , 18.8+1.64 25.6+1.34 0.54+0.05  14.36+1.01 0.58+0.04 0.28+0.44
Dahong

T BRESRBAE Sk AAE X BE 2 RISk S O 55, BEERE POAE Sk O IEAH, HoAt Sk A (L.
Note: Distance from stamens to stigma is measured using stigma as the reference point. Positive value indicates longer
stamens, negative value means shorter.
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FESZAERY . TO T B A8 A Sk AR X B
H1—-1.30 cm, FAEFZHHE F1HAK; KL S A 4E
A S b Tl il 5 TR A 1B ARPIR S, T L AR o
212 KAFRFHLEIRNE B AR
TCHI T WIS FE A EIT A P8I SR S A (18] 2),
PR 48 Ko BRI A AT Je MR RS Hh K R RS
2 KA LIWA 5 2 /NERS, ML B A8 15 A EROE,
R4, R RA ML, HEY 0.5 em, BIEES
5K, AEFEIF R E R, 29 18 J, 5 TG
MR, RN SR, ERRKEAN
lem, (b8 2IITERIE, HEZ 2 em. HHEHFH
11 R, 35 SR, 29 50 F, s L2 5 FIF ik
Oy TFE, TG R 3R b T R IR A, BT B3 K B

LT e .

B, TR, K20 22 em, T8 29°h 7 cm. HIAETE
JE568 14 RIFAE, 4K 2 35 cm, T84 15 cm, 2K
HR R A, FEEIRY 20 F, BA REW R
PSS 2 L B SR RE o 4B AT AJRSHR ) 5K TIT, 46
A2 16 em, H3k K2 20 MR AL, FHAE
JEH 2 K, BMEi R G el EE . JFEEH
4 K, AT IE W Kk B, AT N R HAE A A 5
LI AN o AP R LR o8 Ay N A Y i
24 R, F SRR B R SC ALV AR b, SRR
TR, 29 15 iR . JHEJRS 34 K, R
B, A1 R TF IR R S AR SRy w85 T G s b
NG, WA, K2 15 em, $E40 7 om, i 2
350 g.

AR 2 Ky BIEESE 5 K CHARE 11 X; DIFERL 14 RIETEHAE;
EJFEIRH 2 K FIFEIGERE 4 K5 GITEIRHH 24 Ky HITAER S 34 TR
A. Day 2 after bud emergence; B. Day 5 after bud emergence; C. Day 11 after bud emergence;
D. Flowering on day 14 after bud emergence; E. Day 2 after flowering; F. Day 4 after
flowering; G. Day 24 after flowering; H. Fruit ripening on the 34th day after flowering.

B2 ‘RREEFEIERTENEZE

Fig.2 Observation diagram of the process from flowering to fruiting of pitaya 'Spineless Huanglong'

213 =ARAXKERLERLFE AR
VAR KB, W 3 nTHL R A KR RAER A B
B A BTARTR . o, <ToR e 5 R e dhfh ok
e AR K & B R AL, AR K A& E
29 18 K, RLAK K EREIL 30 K, Hemmgy
AR KA B AL 50 K, Byt K& F IR 2
90 K.
22 HEFEHRESRILHEXERNEAE X =
AN JOR R IEAT A LB MR R LA 1 e 32
W AR SR T AY

e H R KOR R A T H 28 520 LA BRI K e

RESAEMRIEL . 3 4 nl w1, P& PG oRar
R3 =@M AERERREHK

Tab. 3 Duration of flower and fruit development in three
pitaya cultivars

VNS REAK
mn K EWE/d K HEHE/
Variety Flower Fruit
development time development time

Rer
Dahong 18.3+1.2 31.4+1.5
3 IEI: 29
,%.ILJE , 17.1+1.4 29.94+2.0
Spineless Huanglong
45‘5‘6'—‘—‘ b}
,"“%% , 53.743.0 88.1+£3.4
Yanwuo
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THE BT AL I PM A B B2 A SRR A [ AR 2
30%, JX P AR KOS A SRR A R,
SRR SRSV ) A i BT o & B N S BT
N T = AR G S AE B A SRR S A RS A
FEAEAR B AL, X AT 38 A8

R4 ZIT@MANERBTLRE

Tab. 4 Self-fertilization rate of pitaya in three cultivars

fb N T

. Fruit set Fruit
Variety Survey . .
quantity _ setting rate
Ker
'Dahong' 20 6 30
‘jﬁ”l L Sl
, I I=0e , 20 0 0
Spineless Huanglong
‘ﬁg'—‘—'%a
, s , 20 6 30
Yanwuo

H 2% 5 AT, DL RLD REEAR A T S A B2 b 52
55, Hor KL< Tofil B8 AL A A SRR 2 E TR
AR S RS W 1| - W A S AP i 3

DL TCHI B e S REAS HEA T S AR 0 S50, Herp
TC ] B T < LT Y A A A S R i T T
Te xS G, R SRR AR R R

Phegde g AL REA AT S AR B A S g, Horp
HEBE S TR BRI 2 A A R R i T e
RxRELUH G ToRNE T 2 B i AL # R IE .
XRPLERAR—FERIE LT, KRR XT AR A
A A AR 2R AN ]
221 REMHRERFRME KA TOHIE
WAL ARV E AL E RN, St 6 N LA,

SR s KT <TG il B R 41 <l 5 S g ] ¥
AT AR U A R S R N AR
ORISR 6 Al AL, LheKar REARHT,
Horp R AT < TC il B 08 #2 b 215 7 B4 B AL T 4R
222.7 g, S KLU 286.3 g, 7R T KL xHE
FAE R SNV A o 19 AR % N B W -9 2N
LA A Y PR R A B 3221 g, Fe KR
[l iR 434.9 g, LAz b TC B e < e BT AL Bk 4
BEAf . DLess o R REAK, e R To v e
B G TR AE 231.1 g, e R HUR i
42707 g, fm TR R RLCE M A S, K 6FK
B, KO SR R T S AR S R R R
T
222 EFHHRAAXRESW M IORR PR
R AR S R PR BRI A
AR, FIH SPSS B HEAT I T, BT FERY
KARWTER T Fim.

H % 7 AL JORR IR R SR iR
1) 22 e S 3 1 LA G, T 5 P 1 A 4 2 A
EW AR
223 FREAAASMTKERERGHH mEIA
AL DR N ARG A &, R R
W R 4 0H, KL A3 R,
2 A A SR 5 B L, Tl R R
LI BAEA

4, 25 5% 9n 5, o Hac Ak
RN 05 <0 Bl <He 5 5 b B A rh Ak SRRl
15%. T T3 35 Jp xR 21> B 5 J 8 3 o < G 0] B

K5 TEEMEGLRE

Tab. 5 Fruitsetting rate of different pollination combinations

g ik Lk A REUA A SRR Y%
Pollination combination Survey quantity Fruit set quantity Fruit setting rate

WNARS W 9N
,jt Tl . 2 , 20 20 100
Dahong x Spineless Huanglong
RELxHEBT R
'Dahong x Yanwuo' 20 17 85
TR xR
. ﬂ; AR , , 20 17 80
Spineless Huanglong' x Dahong
ToHI B e e R 5 |
'Spineless Huanglong x Yanwuo' 0 3 3
ELG2E S NN
"Yanwuo x Dahong' 20 12 60
‘ﬁgeﬂ Xfﬁ'«'l :/%: Sy

RRRIR 20 18 90

"Yanwuo x Spineless Huanglong'
TE: BUTH A BEA, IR T B A, R Ao

Note: The one in front is the maternal parent and the one at the back is the paternal parent. Similarly hereinafter.
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Tab. 6 Fruit traits and fruit quality of different pollination combinations
gy e ke S FR T /g AATEREIE & 8% PfRlem HifR/em  HUBHEL
Pollination combination Fruit average weight Soluble solid content Girth Diameter Shape
KL TR I
,j( M ) o , 222.7+57.0 11.0£1.5 9.2+1.6 7.6+1.4 1.17+0.07
Dahong x Spineless Huanglong
RELFEHH
,j( %% » 154.8+33.4 12.7£1.0 7.3+0.7 5.8+0.6 1.25+0.08
Dahong x 'Yanwuo
3 il /E‘: 7 X éI’
,TD.IJ AR , 322.1£88.9 10.1£1.9 12.2+1.5 7.0£1.1 1.77+0.23
Spineless Huanglong x Dahong
T FE < e ’
,%.ﬂﬂhjz AER , 112.445.8 12.1£1.8 8.7+0.4 4.5+£0.3 1.92+0.05
Spineless Huanglong x Yanwuo
4?‘3‘5'—‘—' x éIa
, BRK , 73.2£13.0 20.6+1.1 6.3+0.6 4.4+0.3 1.45+0.12
Yanwuo x Dahong
4;?&'—‘—' x IE\: 29
, B %ﬂ A , 231.6+21.1 18.2+1.3 8.5+0.5 6.5+0.2 1.32+0.09
'Yanwuo x Spineless Huanglong
R7 NEREMBSRUNMERK Z BEIHEX RS
Tab. 7 Correlation coefficient analysis between some observed traits of pitaya fruit
AHNE PR /g AT AR5 /% P4t /em R4t /em
Correlation Single fruit weight Soluble solid Girth Diameter
FUR R 1
AR & —0.440%* 1
e 0.875%* —0.409%* 1
it 0.808%** —0.313%* 0.762%* 1
TE: *FRP<0.05; **£7RP<0.01; ***F7RP<0.001
Note: * indicates P < 0.05; ** indicates P < 0.01; *** indicates P < 0.001.
®8 ARAEI KL REMERIZM
Tab. 8 Effects of different pollination combinations on fruit traits of pitaya 'Dahong’
Ak B R B /g AR R % Y\/em fif2/cm
Treatment Single fruit weight Soluble solid content Girth Diameter
‘jtélxj(él, a a a ab
'Dahong * Dahong' 236.1 13.0 8.6 6.7
KL S a . a a
'Dahong x Spineless Huanglong' 2227 10 92 76
RELMET R b a b b
'‘Dahong x Yanwuo' 154.8 12.7 7.3 5.8
T AN F/INE FREAER 22 578 8 B 5K HE(P<0.05) . T,
Note: Different lowercase letters represent significant differences (P < 0.05). Similarly hereinafter.
x99 ARAEX TR ER RIS M
Tab. 9 Effect of different combinations on fruit traits of pitaya 'spineless Huanglong'
Qb3 R /g AP A /% H1%t/cm 4% /cm
Treatment Single fruit weight Soluble solid content Girth Diameter
TR 158 N N N .
'Spineless Huanglong' S. poll.
VAV NN . . b .
'Spineless Huanglong x Dahong' 322.1 10-1 122 70
ToH R >
SRR 112.4° 12. 1° 8.7° 4.5

'Spineless Huanglong x Yanwuo'
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JexHeBE R o R ToR e e AR
HIZE 4. 3 10 Al R, SHEBT 2R [ AERA A R
N 30%; AbBRA rpeeisg L A A5 e AR Y

R B A AR 2R o T R < T
o ORI W] R T, A AR 5 AR BRI,

R10 ARAGN FHER REMEKEIZ I

Tab. 10  Effects of different combinations on fruit traits of pitaya 'Yanwuo'

0L R g AR R A 5 B/ % YPAfE/em B /em
Treatment Single fruit weight Soluble solid content Girth Diameter
TR A% : 1 . i
"Yanwuo'S. poll. 70.6 20.5 6.2 43
"Yanwuo x Dahong' 73.2 20.6 6.3 44
TReET Bl x |35y
AR 231.6° 18.2° 8.5° 6.5

'Yanwuo X Spineless Huanglong'

3 #

30 =FMANEREXNSEENER AWFRNS
THRED ToR e e R A = A Rl K O SRR
TSR B, #E T A —FE, 1
AR KW A 225, Ra TofilE g
2 SRR AE S A KR I 2 18 K, R 5 46 10 ~
16 KL A K e B e K
JAZ) 54 K, BLEE G5 44 ~ 53 KN AL S 2k
K. KRR MBS R, HOEA . RAVE
ek EHEE SR, BT LK K
BRI, UM IER K, HEEZFR SR
S 7 B VA O, AE KO ST A 45 SR AT LR
FEAR A S BE AR AR, S X K e SR SR R A
5, KL TORNE I ] IR FREAE 2 R H 4 10 K
HIZA BRI AL; Hess B T LIBEREAE IR SR R B 30
44 K HTHEIACAL, 6 fR A6 54 5645 2] R B 1 37
OPHERT . KOBSRALI S — P AU, BT LU
K RAC R R A [ RS20
32 KREREMEBBHERS B ZARFEMR M AEE
ALY E AR A AR, RS
B— IR, MR SRR . MY B SRR
555, SR ) LA SRS e L TR
WREERT A, 2SN ARG < G 5 e R 1)
TEAEAE Sk B B TR, R Az AR i
o A SEE AR KL e S i A AEAE A 3%
W 8 AR T 3 P R R, AR BRI
FERERE Sk 10 24 R 2 RS2 AR i 07, 24
BOlk Z2 R v DRI R 2 Bk . To i B
YA A S SN EC D G e  NEA |

Ho o B A A REAE SR AR ) K AR Y
SERMHERE D AR PE R BB R

3.3 RERIMSERBBEXEESHT SR
RTAE R RIS, P A K —Z# 8 R K
— B A KT RMITIEBR BRI A, 22
22 WA A we e, T, SRS A 290 2 ok g
R R TR 2 DU N, St S A4 i B
ST I E A ]

KRR GG, RS —K
JRFE ISR, BT JEES, SR E R kB R
o FEXFAR SR o B, KBRS R
FHT AR BRSSP (B A8 TR (0, L Wl b RS
AR LI R 21 (3 A O TRZL (1 TR e e
it Ff ARSI R T AR (R A D B (0 BT L R S
F 7 2 (0 e A8 B 0, () s B Sl )RR S T
A, T A T LR o

ZA 6 3 o o LI ) Bl o A e B oK e 2R
o PR i R S A R A ) S A B AR
Ko MIETERARY) SRS R TOR | R B E
R I AR SC, BT SR AR, TP (A
HE SRR R XL ARRE, AT LA SRR &
T A AL TR AR
3.4 ARMMNERBZMHOEERE KRR
R, & =fLIJA, ik, AR RZ
BACH KL K /INEE 20 ~ 80 pm, T K IE SR AEHRL
FAR AR 80 um LA PO N[R] KR SRR
RANFECR AN o K e SRAE R 8] 5 BAT R
IO, 38 4 B AER A B TR AR AR, —
FBEAERS 14037 3 728 A B N 1) HEAS 1T 22 i AR, B A
A5 04 B Y SRR F] AE 1 (48 b N, oK e R AR
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B TR K e RAER 16 1 5 O IR 5 A
SR, WK IR R ER 53T AERT [RIER AL T B8], B 0]
TIOEIIEE, AL KA BT RRAI, R T
K e, AR I AR B AE R 7 L I 18

A BB SRR A R R, JCH B A AR
BEBLTANREAR R, M RLL R AEA X AT 1%
By RE 8 25 B i H AR SRR A B R BB KO
5, Al RESE T ECOER A AR — A H 2
ST, RZL <M i A [ A AR A SR R 9% 53 W]
2, BT KT AT AN [5] it B B 2453 21 AN ]

4 & it

I

K

X

K e R A SEAS R R R ] T IO R
M & J o et R 1 e A 1 R EL < TE
Bl HEE AL =AW A I O R, ATTAS LT
4 NE5E:

1. REL To BT it A KO RAE 2 K 7 ) 1]
2y 18 K, Haws A i A ok T RAE e & F I [E] 2
50 Ko RE TR e dh Rl K e R IVE R R
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Optimal pollination efficiency among three pitaya cultivars

Yang Xin'*, Liu Hui', Zhang Rongfei', Chen Chuiri', Lu Jie',

Wang Qiao’, Huang Yishun®’, Wang Huafeng"**
(1. Sanya Nanfan Research Institute, Hainan University, Sanya, Hainan 572025, China; 2. School of Tropical Agriculture and
Forestry, Hainan University, Haikou, Hainan 570228, China; 3. Hainan Shengda
Modern Agricultural Development Co., Ltd., Sanya, Hainan 572025, China)

Abstract: Pitaya (Hylocereus spp.), a high-value tropical fruit crop, has seen continuous expansion in pitaya producing areas
across Hainan, Guangdong, and Guangxi in China. However, yield limitations caused by differential self-compatibility among
cultivars remain a critical challenge. Optimal pollination strategies for three major pitaya cultivars (‘Dahong', 'Spineless
Huanglong', and 'Yanwuo') were systematically evaluated through controlled pollination experiments. Significant phenological
variations were observed in these experiments. Pitaya 'Dahong' and 'Spineless Huanglong' required 18 days for floral development
and 30 days for fruit maturation, while pitaya 'Yanwuo' needed 50 days and 90 days, respectively. Reproductive analysis revealed
complete self-incompatibility in 'Spineless Huanglong' (0% fruit set) and partial self-compatibility in other cultivars. Cross-
pollination exhibited genotype-specific effects. 'Spineless Huanglong' pollen increased 'Dahong' fruit set by 37% (P < 0.05) and
single fruit weight by 21.5%, while 'Dahong' pollen enabled 'Spineless Huanglong' to achieve an average fruit weight of 322.1 g.
'Spineless Huanglong' pollen also optimized 'Yanwuo' performance (90% fruit set; 231.6 g/fruit). Fruit trait correlations showed
significant positive relationships between fruit weight and diameter (r = 0.82-0.91, P <0.01), but negative correlations with
soluble solids content. It is the first time that a reciprocal high-efficiency pollination system between pitaya 'Dahong' and
'Spineless Huanglong' was established, and 'Spineless Huanglong' was identified as the optimal pollinizer for 'Yanwuo". These
findings provide both theoretical and practical foundations for enhancing yield and quality in commercial pitaya production.

Keywords: pitaya; self-pollination; cross-pollination; self-incompatibility; output; pollination efficiency
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