PG VEYI 4R 2026, 47(3): 623-633
Chinese Journal of Tropical Crops

63 I N RMBTIEMESURKLFGR BRI

E %1,2,3,4 ? /% 2,3, 4 %Xﬁiz ,3,4 /f?n]' _22,3,4 ]% %$§2,3,4 Z}K :{?‘2 ,3,4%
ﬁlﬂijﬁ} 2,3,4%

1. R REFI MR B, RGO 5702285 2. s EBGE AV B A B (R SRR RIS T , im0 5711015 3. K
P A ERAE VR B PR R AP B B B S SR S, WEEEE O 571101; 4. TGRS PR R IR S5 B 5005 IS S0
=, RO 571101

OE. NI O R R IR AL E S AL ZRE PR R IR TR B S 2 2R, L 63 1 K AR ISR, R
M AT EME (SEM) WEARMMIER, RENEHME . JREME . WoRHSE 8 TR, @ittt
I&ﬁﬁﬁ&%%%ﬁﬁ%ﬁ%#ﬁﬂﬁom%%% 63 1y K e ALKy N3PAC3 #1, H = FLi K PR S BE S i
FERSFP T I] 22 52 EFRIMAETEAR . KN BRI FAMELU % )7 1 . AT N K BRIE BOEERIE s M A AR (L T o
58.82~101.00 pm, FREHK M ZIIEE D 52.50~86.54 pm, B A IR BEARAIEE Hy 37.03~82.25 pm,  # &4 5 AR LIS
Bk 1.31~8.53 um, I4[RIBEAGASLIE R 25.14~53.88 um, I ZEHI% R ARG ER 1.30~3.11 4~/pm®, Btk i
RIGEEA R RZBURK, R R RN MM TR, WK 5072 K . BoR s R AR B IE ARG,
e A% L 5 VA TR BE S A Wb 3 AR R G R Hr k], f&&ﬁ%zm&%m%ﬁﬁﬁﬁ3ﬁ*,”1k*@ﬁﬁ@ﬁ%
30 HEIR, B2 RBWUERM S T IS MR, 3 KBUEFELORE 18 Kk, $Mﬁﬁ*k%%f&%@,
AFEWBE 2R, H#E T BT HUR 2= 0 JOE RN B JE S R, W] O O RN T R A s B R L
PP,
KR IR MBS, AR TR, B2, fnE
hESES: S326 XHEkFRERD: A

Observation of Pollen Morphology and Analysis of Genetic Relation-
ship Among 63 Pitaya Germplasms

WANG Hao'***, LI Hongli***, PU Wenhui***, HE Yun***, HONG Qingmei***, LI Qiong™**", HU Wenbin***

1. School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Tropical Crops Genetic Re-
sources Institute, Chinese Academy of Tropical Agriculture Sciences, Haikou, Hainan 571101, China; 3. Key Laboratory of South
China Crop Gene Resources and Germplasm Innovation, Ministry of Agriculture and Rural Affairs, Haikou, Hainan 571101,
China; 4. Hainan Key Laboratory of Genetic Improvement and Innovation of Tropical Crop Resources, Haikou, Hainan 571101,
China

Abstract: To clarify the genetic diversity characteristics of pollen morphology and the genetic relationships among pi-
taya germplasm resources, 63 pitaya germplasm accessions were used as the research materials in this study. Scanning
electron microscopy (SEM) was applied to observe pollen micromorphology, 8 traits including polar axis length, equa-
torial axis length, and polar-equatorial ratio were systematically measured, and the diversity patterns of these traits were
investigated through correlation analysis, principal component analysis (PCA), and cluster analysis. The results showed
that the pollen grains of all 63 pitaya germplasms were N3P4C3 type, with tricolporate apertures and spiny exine orna-
mentation. The differences in pollen among the germplasms were mainly reflected in subtle aspects such as shape, size,
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germinal furrow traits and exine ornamentation. The pollen grains were prolate or subspheroidal in shape. The polar axis
length ranged from 58.82 to 101.00 pm, the equatorial axis length ranged from 52.50 to 86.54 pum, the germinal furrow
length ranged from 37.03 to 82.25 um, the germinal furrow width ranged from 1.31 to 8.53 um, the furrow spacing
ranged from 25.14 to 53.88 um, and the surface spine density ranged from 1.30 to 3.11 per pm?. Among the quantitative
traits, the coefficient of variation (CV) of germinal furrow width was the largest, while that of equatorial axis length was
the smallest. Correlation analysis revealed that polar axis length had an extremely significant positive correlation with
germinal furrow length and polar-equatorial ratio, and polar-equatorial ratio had an extremely significant negative cor-
relation with furrow spacing. Cluster analysis showed that the 63 germplasms were divided into 3 major clusters at a
Euclidean distance of 20. The first cluster contained 30 accessions including Yuhonglong, the second cluster contained
15 accessions including Yunnan No.5, and the third cluster contained 18 accessions including Bama Red Flesh. This
study confirmed that pitaya pollen morphology presents abundant genetic diversity, and established a palynology-based
technique for the classification and identification of pitaya germplasms, which can provide important theoretical support

for the identification and genetic breeding of pitaya germplasm resources.
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Tab. 1 Information of tested materials

55 No. £ FX Name K Origin ¥ No. % FK Name KU Origin
1 P T E R 33 T LA R
2 65 hEZM 34 R A 2 T
3 ke 55 o [ g 35 GL-23 rp P
4 PR hE = 36 GL-33 TP
5 =45 = 37 GL-38 P
6 =115 PEZM 38 BUBLIN 3 % o [
7 b iEaN = 39 K4I-L o [
8 e b 40 e i [
9 H LB LLIN b 41 IESN SRIEShT|
10 YLK fh AR 42 Fr TE =
11 HITH A PETAR 43 AU-1 HRFE
12 s A PETAR 44 KEI o [
13 mEL1S HE 45 ety TE i
14 F e b 46 R T
15 HD-5 P 47 e P
16 TA[E-3 P 48 HHar o [
17 HD-1 Y 49 AR b [ R
18 Ay A E 50 JCHI# e PETAR
19 Fh25 E 51 et 3 o
20 WITFELLIN T 52 o2 7 o Vi
21 2K b 53 ) i [
22 e TN FEZE 54 B8R A, o A
23 AUR LT A Y 55 BRA-pink (i)
24 HIT 10 5 PETAR 56 o 3 37 g
25 E 4D T 57 KEEAHLT A o [
26 LIAETT T E TP 58 EL B
27 BB e P 59 L3-126 o [ g
28 Hl T 60 S4 g i [ A
29 BT R 61 I R L o = R
30 21K 24 5 PETAR 62 AN PHETAR
31 A LT K PETAR 63 7K i PETAR
32 B 25 pE TP

12 FHik 122 f#fHeEAE HAEARTEREREY

121 s RE TROREMLY 5 Ahy, s
ROARAE AL | o SR 3 HL 2 I RIDRE T A A
VERAER RAEXS G o il B UL by R B E by 1
B, AEAEAARTTICHTN HAR e b AT B4R A 3
PR T A I KO SRR R R SR S Th
RHMERTT A~ RELBN, BFEL,
P B TR R T 4B, B AR FP LS 3 Ok,
R et #hve 2mmAtet, RN, KA
AER3 Y BAL R AR AR TI AR Tk TR s L o 5 2
SHRE Y EEARTS, AR THRR.

R TERTA FHEAAR M EIE &R 8y a L, X
FHES W S AU A K e SR AR 3 b 2 TRT Mo 4 B 16 7
HHiE T 5345 (SEM, Y IGMA300, /R -#£H]
et Aw) ) T, AR LI WAk b 1 IE
AHFOECHR 300 % ) B ALKy UKL Y TE 2SRRIk
K 1100 £% ) Rk R SMEER T (K 3500 1)
Sl RN 5%
1.3 HiEAE

A A BEALIEEL 20 KifEHKr, Imagel
D2 JF 10 Sk AE BRI A ( polar axis length, P ).
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Tab. 2 Pollen morphological characteristics of 63 pitaya germplasms

e 2R Bl RERK Rk BIAOAR Bk wiAWEIEE  RRIEE bRk Rms
No. Name P/um E/pm P/E  J¥ GFL/um GFW/um  GFS/um  Ns/(~-um?)  Shape  Sculpturing

1 mH1lY 85.13 65.18 1.31 74.21 8.53 33.01 2.59 KB RS
2 nHo6T 94.77 63.33 1.50 75.50 6.16 26.61 1.99 KR dbRai
3 kksE 63.63 64.06 0.99 45.56 3.76 43.49 3.11 b2 3| N PV i
4  ©“M5T 71.08 61.64 115 57.27 4.83 40.32 2.12 KB RS
5 ZM4T 79.91 57.43 1.39 68.64 3.95 33.15 2.49 KERIE R
6 =M% 88.40 86.54 1.02 50.31 4.12 48.52 2.03 b= 3| N PV i
7 el 60.968  62.23 0.98 45.19 5.98 40.19 2.00 ERRIE PR
8 ET 78.59 59.13 1.33 60.03 7.14 32.97 1.57 KEIE bR
9 A LB LI 61.84 52.50 1.18 37.03 6.37 37.03 1.61 KEIE  HlREHs
10 3K 64.68 65.30 0.99 45.72 2.42 45.53 2.24 WG HRREHE
11 HITHAN 62.02 62.15 1.00 38.42 7.02 37.32 2.32 LI HRREHE
12 pHERE 84.88 62.62 1.36 71.79 3.70 38.41 1.95 KB RRRG
13 BE1E 70.23 64.05 1.10 52.08 4.87 44.98 2.03 SEERIE PR S
14 Ef 72.87 63.96 1.14 51.11 3.58 38.69 1.86 LRI RRRE G
15  HD-5 88.55 61.53 1.44 74.09 3.91 29.25 1.53 KBIE  HRRE
16 TE-3 90.55 63.62 1.42 71.06 4.30 31.41 2.20 KERIE AR B
17 HD-1 73.98 65.56 1.13 52.38 435 39.81 1.46 EEIE iR an
18 %200r 8 70.33 59.73 1.18 55.67 4.15 37.15 1.31 KEE  RREHE
19 X255 62.68 65.94 0.95 48.53 3.19 45.03 2.16 ITERIE R Bt
20 HUHZELLA 94.35 60.33 1.56 78.98 3.73 25.14 1.80 KeE  RPRE
21 2K 101.00 63.12 1.60 80.09 3.59 30.21 221 KeE  RPRE
22 Bt 98.79 67.90 1.45 82.25 3.77 29.53 2.19 KEE  RDRE G
23 MMaR 68.16 61.91 1.10 46.69 3.44 37.44 1.79 EERIE HPRE
24 T 105 73.88 62.83 1.18 57.38 3.69 36.55 229 KeE  RPRE
25 [E AP Fib 61.41 61.58 1.00 43 .41 3.15 33.99 1.99 IEERIE R Bt
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Tab. 2 Pollen morphological characteristics of 63 pitaya germplasms (continued)

JF5 Eg s wmi  ARERNS okt BRER BikwsEE siRWEE  RAEE Rk Rims
No. Name P/um E/pm P/E  J¥ GFL/um GFW/um GFS/um Ns/({~um?)  Shape Sculpturing
26 AiA D)4 74.37 59.38 1.25 52.88 3.49 30.18 2.17 KERJE  HPRE
27 ER T i)2 91.34 57.47 1.59 75.42 291 28.93 1.91 KEIE R SR
28 H 69.46 60.05 1.16 51.84 2.63 33.19 1.97 KEIE R B AR
29 SRR 85.13 61.38 1.39 66.83 2.78 28.86 1.81 KRB PR B
30 ZIkEh24 5 95.78 62.52 1.53 77.25 3.14 26.27 1.95 KeE ARG
31 JIAELDK 91.15 63.85 1.43 74.85 1.31 27.59 1.97 KEIE R
32 W25 71.99 62.15 1.16 53.66 3.34 37.69 1.60 KRB PR S
33 MTLAR 96.40 63.41 1.52 79.32 3.52 28.53 1.51 KEE ARG
34 HREGZLCHD 75.09 63.54 1.18 49.94 2.18 31.73 1.30 KeE ARG
35 GL-23 92.30 64.09 1.44 77.95 2.59 27.98 1.90 KERIE RS
36 GL-33 82.96 66.71 1.24 55.15 2.81 29.18 1.73 KRB PR B
37 GL-38 71.83 62.92 1.14 61.46 3.68 29.03 1.69 KRB FLAR B
38 BBLIN3 S 65.84 63.30 1.04 49.96 2.83 32.76 1.86 RO RARS
39 RZI-L 61.92 61.36 1.01 44.79 2.45 39.74 2.35 EERE PR
40 B 80.81 58.85 1.37 61.43 3.83 29.10 1.90 KeE ARG
41 ATk 84.37 63.11 1.34 67.75 3.55 33.49 2.13 KEE RS
42 s 67.90 65.19 1.04 4933 3.24 41.81 2.22 ITERIE By A
43 AU-1 75.13 62.29 1.21 54.35 2.86 34.86 1.46 KRB FLAR B
44 BE 69.32 60.69 1.14 50.56 2.69 39.30 1.81 KERE HRR A
45 i FAWya 62.92 61.80 1.02 43.33 2.12 43.23 2.00 WERIE PR S
46 Ly 68.77 61.99 L.11 50.10 2.29 42.86 1.79 RO RARS
47 I 93.81 59.11 1.59 77.43 2.29 36.27 1.80 KEIE R B AR
48 L 68.24 63.79 1.07 44.99 2.57 39.09 2.41 WERIE HPREUHE
49 HAEXL A, 64.48 62.88 1.03 45.67 2.45 53.88 1.77 RO RARS
50  GHIER 66.18 64.11 1.03 46.86 221 43.64 2.17 EERE PR
51 a3 61.52 64.63 0.95 43.62 2.49 48.23 1.76 WL APREL
52 RN 73.06 62.65 1.17 53.77 3.16 36.23 1.30 KEIE R B AR
53 2 | 66.48 65.46 1.02 50.19 228 40.07 1.76 SEERTE HPHR 8
54 AWEEXM 0 63.22 59.70 1.06 45.25 3.11 39.90 2.11 WERIE ARG
55 BRA-pink 6873 5727 120 4186 291 33.39 178 KHE R
56 B 6531 6252 104 4926 248 35.85 1.88 ITEIE RS
57 kLI 62.96 6375 0.9 51.88 2.72 34.12 173 IEERIE PR
58 EL 68.87 6094 LI3 46.63 1.81 45.26 1.96 TERE RS
59 L3-126 68.50 6130 LI2 51.16 2.05 31.60 1.66 TERE RS
60 S4lpde 62.30 60.94  1.02 43.16 2.11 46.09 1.76 WTERE RS
61 IHHLH 63.02 5370 LIT 4606 188 47.67 2.00 K3 RaH
62 FILH 882 62.05 095 41.00 229 44.04 1.96 ITERE RS
63 FIkE 66.97 6638 101 4522 2.12 4252 1.59 TR RS
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Fig. 1 Spinulate exine pattern of pitaya pollen

WG CARUEMEE ) UIXHER KN 2 2
R, Bk 10~25 um /NEIAEHY, 25~50 um
NP RIAERY, 50~100 pum S KEAERIRL, 100~
200 pm AEERAEMIRL, 63 143 Fh 5T R 2 K b
R AL H A 4 Ja T O B AR By ok . B A IS AR
75 um DUR AT LA ML WA
21 3 [ AEBRIPLLIA S 40 (3 AR I, BB 7E 75 pm
K UL B SEK A . FOHELL . BT AL Z0K

2455 0 mFE 6 23 A, (A R 11 5 —
By AR AL 70 um (22, B 2)

WG EARMED IR F AL AR I S 2 1A
0.88<P/E<0.816 W BkIE ; 1.14<P/E<0.88 MiTEk
J¥; 2.00<P/E<1.14 A KERIE . 63 Firh P/E i
Bl K 0.95~1.60, 70 M KBRIEFLEERIE 2 35, Bk
A A TR, £ 25, HKRSE 29 hFh
B, KEREAMA LK. AW, H#£I8% 34
By (F2, K2) .

63 fn KR RAL I 3 K &, K%,
SEARFNGEAR , Wy ] A A = ) =, R
FEXFFR, A5 H = I RN AHAE . W & T8
KEEFE 60 pm LLUF AT AAERZ 2L A VBT A
LA . BRA-pink, KIESHLTNSE 43 () Fh R,
60 um DL B SULI I . SOKE . BT AR
HORZELTIA . GL-23 45 20 iy Fh il . B & 1 96 FE AR
3pum LU FASEALKE . S4 e, IRFRAH .
PSS . REREEZT NS 29 A5, 3 pm LAY

Al: PRAIHE<75 pm; A2: BHIK>T75 pm; Bl: SRIERIK<70 pm;

B2: ARiAGHEK>70 um; Cl: EEKIE; C2. KEKIE; DI:. #iAW

<60 pm; D2: B L HHK>60 pm; El: 8K IHFE<3 pm; E2: B{AIHFE>3 pm; Fl: HHEE<40 pm; F2: HEPE>40 pm;
Gl: RMERFFEREE<2 A /um?; G2: Fm RN 2 4/ um?,
Al: P<75 um; A2: P>75 pum; B1l: E<70 um; B2: E>70 um; C1: Prolate; C2: Subspheroidal; D1: GFL<60 um; D2: GFL>60 um,;
El: GFW<3 um; E2: GFW>3 pm; F1: GFS<40 um; F2: GFS>40 pm; G1: Ns<2/um?; G2: Ns>2/pm?.
2 NEREMEEHEE
Fig. 2 Morphological characteristics of pitaya pollen
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Hef 19, B85, IBITAK. BERMAA . ZN11.79, ZREZL (CV) N 15.80%; Rt
ZF 6 55 34 A A BEAE 40 pm AR A S KIWASMLIERCAY 52.50um ( BRI ) ~
WIHZELIN . K24 5. B8 6 5. ALK 86.54 um, FHEN 62.56 um, FRAEXE N 4.14, 7
ff . GL-23 45 44 {pFp i, 40 pm DL EAH AN FREBON 6.62%. WAk AN T 0.95~1.60 Z ],
. =11 S, HLL 3, IMKLAR . RERELA  SEXE R 1.20, brifE2ER 0.19, 285 R ECH 15.84%,
L9 (F2, B2) . ALY e R R T AR AR E 1) H i) ¢
Pk e RAE RSP BESC B PR S, 3R R BRI MUE SEHER A S o B %, b
1 B BT AR 1 B R S R A, ek HEI RIKIIE R 4522 pm, f/ME K 37.03 pm, B
B R IHPIR,, B AR, WA —, RME KK 82.25 um, FIE K 56.12 um, ZE5 25N
BB RELE 2 A /pum” U F A B2 8 MEAAE 22.58%; BiR WS SRR, Ly
Pl LT 8 4 40 Iy FHTL, 2 A /um® LRI K 131 pme~8.53 pm, EHIME N 3.41 um, A5 ERECH
5% 19, ZM4 5523 MM (K2, 40.51%; JWEIBEEHME R 36.67 um?, AN

K2) . 25.14 um, #%EHM 53.88 um, AEFRECH 17.94%.
22 ET 63 MAERFMRENBFSEEN 1o, RERRFERKIN 1.30 NMum?, FEHRE
BRSNS M 301 AN um?, SEEN 1.92 4Num®, 78S R B

XF 63 Oy KR RFPFACR AR ZREVEIETT  16.67%, [FIRE R R HATE K2 RENE 55K,
ARG, GEitai R R 3. Bl o, BrilleE SRR RBSAE 6.62%~40.51%2 [,
(1) 7 WACH PRI R F 8 st 5. fEle RUIRR KRR RIEE R BT ZRer:, H
¥y obL R /N, AR RN AR RYE B L GFW AR AR SO RIBL,  TAE KRR SR
58.82 um~101.00 pm, FH{HE KN 74.60 um, AR R~F (P. E. P/E) WIAHMFERE .

®3 NERWMREMIERK ST

Tab. 3 Pollen character diversity of pitaya germplasms

PEAR Trait e K {H Max f%/IMHE Min % 2% Range - #4118 Mean value trifE2E SD AR REL CV/%
P/um 101.00 58.82 42.18 74.60 11.79 15.80
E/pum 86.54 52.50 34.04 62.56 4.14 6.62
P/E 1.60 0.95 0.65 1.20 0.19 15.84
GFL/um 82.25 37.03 45.22 56.12 12.67 22.58
GFW/um 8.53 1.31 6.32 3.41 1.38 40.51
GFS/um 53.88 25.14 28.74 36.67 6.58 17.94
Ns/(>-pum™) 3.11 1.30 1.81 1.92 0.32 16.67
23 REREMERBEXES T b B A BRI SR 1 RN S E

R ITEE R LW, 3 A EMBEEAMSE, Ry T 2 STikRy 16.333%, & EZEHR
3 RN B FEAMC, WK SHRE KM RS ER . SRR A AR T,
P G IR AOG, MCHE R 0.943 A1 AEBAORE I NST MR AU RFAE . M 3 TTRR
0.922, WAL GH AWK 2B FIEME, HXE N 13.591%, EELEEHEGH LAY, Rl
PERECH 0.920, WEEE SR BRI R AN SOREE RN ZREORTE, BAREE . B
iR AR B UAHDC, ACHERBUN I N-0.750,  BIAIAROEE I K RAEMIE S SRR ) 2R

—0.695 F1-0.685 (& 3) . b, AIVE R KO SRR AR T SV 1 O S8
24 REREMHERERS D (F£4. £5)

Gk FRA T, DR R T 1 bR, 25 NEREMERBEESF
e 3 ANEMS, BiFTTEkR A 82.048%, nJ DIAEM I | ARIER L P/EAE L AER KN

fife e K R RAEME SR KT e F 8. £ AWK, BiAAS . W 8 BN R,
B 1 STk 52.125%, R EEAEHME MR sl KR AT R, haiR (18 4)
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