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Abstract:; This study aimed to investigate the variations in pollen fertility and morphological characteristics among
different provenances of Camellia cuspidata from Fanjing Mountain, thereby providing insights for parental selection in
hybrid breeding. Nine superior variety individuals of C. cuspidata from different provenances were used as experimental
materials. Pollen number was determined using a cellulase decomposition method, pollen viability was assessed through
in vitro agar germination assays, and pollen morphological features were observed via scanning electron microscopy
(SEM). Cluster analysis was conducted based on the following quantitative traits: polar axis length (P) , equatorial axis
diameter (E), sulcus length (L), P/E value, P x E value, and L/P value. The results were as follows;
(1) C. cuspidata from Fanjing Mountain exhibited high pollen productivity and viability. The number of pollen grains per
anther ranged from 4 780 to 12 950. Pollen germination rate exceeded 91.20% in all genotypes except for FJSCF9, which
showed a germination rate of 71.43%. (2) The exine ornamentation of C. cuspidata pollen included six distinct types:
foveolate, reticulate, cerebroid, rugulate-granular, rugulate-reticulate, and rugulate. Considerable morphological
variation was observed among the nine provenances. Pollen size (P x E) ranged from 1 903 to 2 275.92 um’, and the
pollen L/P values between 0.79 and 0.89. The polar axis length of FJSCF3 (64.20 wm) was significantly greater than
those of other provenances (P<0.05), while the sulcus length of FJSCF12 (43.77 pm) was significantly shorter than
those of other provenances (P<0.05). (3) Cluster analysis classified the nine provenances into three groups: Group I
comprised six accessions (FJSCF1, FJSCF4, FJSCF8, FJSCF9, FJSCF10, and FJSCF11), characterized by medium-
sized pollen; Group Il included two accessions ( FJSCF12 and FJSCF13) with relatively small pollen; Group Il consisted
solely of FJSCF3, which had the largest pollen grains, along with the greatest P and P x E values (64.20 pm and
2275.92 wm’, respectively). In conclusion, the nine provenances of C. cuspidata from Fanjing Mountain demonstrated
high pollen fertility, suggesting their potential use as paternal parents in hybridization breeding. Additionally, pollen
morphology and exine sculpturing patterns can serve as auxiliary indicators for intraspecific classification and
identification.

Key words: Camellia cuspidata, pollen number, pollen viability, pollen morphology, cluster analysis

R A (Camellia cuspidata) FJE TIIZEF Yin % (2024) BHAE A IESM 11 D HEFRE
( Theaceae ) LUZZJ& ( Camellia) , } W 2R HEAR , 1LAS 18 AN [R5 K Y ()3 45 ( C. oleifera) 43 R =25
JEAEY) R HHA 55 7 (Jullien et al., 2008; RIGEAL  Ran 55 (2024) I #8854 45 & 02 X oy 7 &
45,2009; Fan et al., 2019)  HT 46 J& 5 ( Denton-  G2EZEA T, AR T 4 F 1L A5 (C. ilicifolia)
Giles et al., 2013) I %5 16 55 55 76 WK 25 46 Fh 5 Ok k98 2% (C. neriifolia) R AST ) Fh 5 Xiao 45
BUBAEJ5 T ) & e B Wi 52 B G TE  RIERFMA (2024 Il 22455 0 T R TR
HEESAF LTI LT, KM 5 HRY 20%), K (sect. Tuberculata) S DFRI 4SS HLAT ; K Ab
JIr 4 e B AT A S v L BRI 2R A R A T BB E AR SIE SR (B KN JBIR S RE
ok AR i JEAE SR B VRGO TE R BB IE A UM S R LG ) B ) A R - Sk U L
fi B DS IR R 25 3G M s SR N PR B IS i by Ly % 2 A BT A ) A= B 3 P DR A
IR TR B PR K 5 e AR A AR R E RO A G A R (H R LA, 2018)
B FAAE S S MR O IR (AR FESRER BRI B B SRS R GV
4176,2005) . SRR L I R ARiE AT Rl SEE | A A R A R TT | AE B R A 28 A M
BTGV AL T B AR BAIR R I A FHA] A0 RHOIR S 52 L SR I8 (257716 5%, 2005)
(iR 8 THREAE (2018) T Tk U XE A A 3 R

R E 2 E I R MY A 1 TR ( C. parvilimba ) ££ 83 B K B 5% W), 90 38 Bk 5
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ST REME BTN ;0 A (2018) Ay 4 =5 3% 8
28 (C. tsofui) WAL Ky Bs 95 1Y 3 B Ok 52 18 0 5 oK
WA S5 (2023) BF 5 T AR iE B AR A (sect.
Theopsis) 1 & £ 4% 41 (sect. Eriandria) () 20 F
(B ) WAL R T SRR AE TR AR B SRR AT 52
Fre AR A BB A AUAH W) oy B0 3R S 0 U0 65
ETTIEAE(2005) LhIE A 20 6 FAE W 4L ¥ S BF
FEXT G TF R T ALK B S R E W28, ke B0 AE ¥ Ab
BE S AEAE — 3 22 5, ATAE i 4 9 a] A X34
e s VF MK S (2010) XF I BP M B AE (C
rosthorniana) £ M BUTE ARG AT TN &R
GERIWETE  HEWT )1 SR %E B TE 1L 2R R h BA B R
FEOR 0 53 2 M7, FE35 B I 5 JR 45 N AR R B &
Tk 94.28% , M, A K 5 M AR 1L R E B
RINAEM B TSI SN R a A MiE, ok, 2
A SN i e B[R s B I R/ ol = L o
TE 1R P M Y A v RR A D ST 6 R TR R
L1157 N W25

YT I AT DL 9 A A L JQIE SR AR BT iy
VoA AR 38 2ok 21 2 2 T 53 i 2 0 2 A6 B0
KB RR B A B & 3 5% 00 A8k T 0, s A
1 FL - S FUB L 5% AR (9 T8 28 SRR R O O 8 SR 2%
O3B RV LU TR (1) 9 38 1L AR A8 2R
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258 E B ST R R SR A Oy R AL S K
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B 24 h, ARG AL RIS o A TR T
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b TEGE OB R MR g, R 3k, TR
NRAT .

M=(mx200)/20,
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(2) AEHIE JI IR B AEH N =20 °C UKAH HEL
W, T4CTlE2h HEEERTFE?2 L,
FEN 2R A R, 1 14 6 Il ol JBC/ D 3 A6y 38 5 )
7 TP HIT C A %) [ A % 3% Rk (10% BEBE + 5% 3t
JIE+100 mg - L'#IAR) b, & T 28 °C 18 R4 w555 3%
2 h RADE2E B IEE A, B FEAR LI 3
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KE o ARE T A AR E (68 8K B R ALk AR 2
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LT ALK EL) %100,
122 RAEAFRREZFTEHBEMNE AHE
WhPRJE R SRR E R B b, WA S
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WEE , BRASFES A EL 30 KL, K FH Tmage] 1.8.0
BRI R AR R R B (P L R TE B
(E) BiRWK (L), A FAER R RN (P x
E) M5 REm L (P/E) kWK 5 AR E
L (L/E) |, IF WL IR MR T A BE S0 55 5 4, Ak
BIEAR R 2 2% 35 M (1997 ) M2 5%
(2005) ,
1.3 #IEDH

FIH Excel 2021 F1 SPSS 27 484k 44 #4743
M1, H Duncan 75 #E17 2 8 L (LSD) R & J7
22437 (one-way ANOVA) , #EH P E L . P/E P X
E.L/E 6 P S84, W SPSS 27 et 34 % A
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Different lowercase letters indicate significant differences among

different provenances at the 0.05 level. The same below.
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Fig. 1 Pollen quantity variation among superior varieties of

Camellia cuspidata from different provenances
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Fig. 2 Comparison of pollen viability differences among
superior varieties of Camellia cuspidata

from different provenances

(1978) () NPC 432K R 40, AR 1L 1R AR 5 B8 A 16 B
J&F N,P,C B 9 ANFh B 42 4 88 A% DLk 16 43 S
é}‘(iﬁiﬁﬁ@%ﬁf [], B4 7R AR G SeiR | et -t
BOPR AR AR 6 FREUHi R FISCFT 68
Tl s o g B < B e o N W
JER, KANA— A PEhL, /N % 48 ; FISCF3 46 Fi
Fu 2R, R A TR SR IR KN
A — B YERL, BN 53415 34 2] 5 FISCF4 {6 ¥y ki 3%
AT L4 % — UKL AR, A PR, KT %% 48 5 FISCF8 &
oA 2 1T L il SOIR S, 2% SO HL I 40 35T
W R TR AR B R /NS R 38 AN B B AR FF F Ak B
A5 5 s FISCF9 1 FISCF10 A€ 45 ki 2 7 H AN K 0] 48
RS R A BT sf6 B8 , KANAS — A 9
KL, /T4 4R 5 FISCFL1 FI FISCF12 #8453 R 2 1T B
AR S, B R SR B S BT TR, R B G 2
A /NEEFL (U | SRR B i ; FISCF13
TR T EL A8 R R S0, A0 B A B A T AR
W] B 5 A ] R AL R PE R 2,
9 MBI BTARIE SEAS A K/ TEAR Ty T S AE AR
25 (R 1), FISCF3 B (P) & 3w T H At
it (P<0.05) , 4 64.20 wm; FISCF12 P {H 4 56.04
pwm, 5 FJSCF4 22 50K 35 | (0 & 2 I0 T A b BT
(P<0.05), FJSCF9 FRiEHIH (E) (33.02 pm) &
FET FJSCF3(35.43 wm) Al FJSCF4(34.94 pm) ,
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FJSCF12 1 FISCF13 M {ERAL,
1-4 represent the pollen population, polar view, equatorial view, and exine ornamentation, respectively; A —1I represent pollen grains of

FJSCF1, FISCF3, FISCF4, FJSCF8, FISCF9, FISCF10, FISCF11, FISCF12, and FJSCFI3, respectively.
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Fig. 3 SEM observation of pollen morphology among superior varieties of Camellia cuspidata from different provenances
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85 Ao 5T 22 5 N 25 (P>0.05) , 9 AP TR
ALK 5 AR E K e (P/E) AR fE
4 1.66 ~1.89, FJSCF9 #1 FJSCF10 #) P/E {H 5
FJSCF1 FJSCF3 Fl FJSCF8 22 57 A .3 {H i & &
T FISCF4, FJSCF11, FJSCF12 F1 FJSCF13,
FJSCF10 8§ & ¥ K (L) & 54.30 wm, 5 FJSCF1 .
FISCF3 M FJSCF8 2R AR % , B mTHAS A
P (P<0.05) ; FISCF12 1. {f i 2 ik F H Ath B i
(P<0.05),43.77 pm, k& FJSCF10 ik 19.39%, 9
AP S AACR 0] I K S e (L/P)
AEALIEE N 0.79~0.89, FISCF3 fEH ki K /N (P x
E) & T HABR R (P<0.05) , 2 275.92 um?;
FJSCF12 P x E {H & 1903.00 um®, 5 FJSCF4 .
FJSCF8 F1 FISCF13 5 A & BEMTHRS
AP (P<0.05)
23 AEMRRESFAKEBESELLSN
P RRERIE B L=5 4k, AT LREHZ 9 APk
BRI N 3 A FERE (BT 4) . FISCF1 FJSCF4
FJSCF8 .FISCF9 . FJSCF10 il FISCF11 A% 1 258E,
AR/ B (P) RERI (E) \P/E (A,
A&V (L) L/P HAER KR /N (P x E) BF-5
50514 60.72 um.33.99 wm,1.80,.51.90 wm.
0.86.2 062.31 wm’; FJSCF12 A1 FJSCF13 A% 11 28
ALK 8/, P {H . E {6 . P/E {A L {6 . L/P {H M
P x EERYFHES 50 57.14 wm 33.79 wm 1.71,
46.38 wm 0.82 .1 931.19 wm’;FISCF3 M2 M2 RE,
FER R, H P A E {H . P/E {6, L {6 . L/P {H #l
P x EfH /%4 64.20 wm.35.43 wm,1.83 53.51
wm .0.84 2 275.92 pm’,

3 T

AR EE W2 R P 2 5 e A ) 8 3 1) O
HE HAEN & 2 522 WAE Y 2ok 7 s i
R Z R (IR ,2006) , ASHFSE KPR, AR
IR A B AL 25 B by B 2, LB A 25 48 By ki
BOVFEI9 9 521 KL, fe o 12 951 K, S5 H R
25 ( Camellia gigantocarpa) 78453 18 (9 441 Ki) A
UL (] A e 5, 2009) , 3w T R M AS (C
gauchowensis) (2 699 ki) N il il 45 ( C. oleifera)
(2 498 ki) (5KMBZE,2019) , Bk, ASTA] S A BA AL
M AER AN R, 4N, 5K 4948 55 (2003) KB
5] St FR A VD BL ( Pyrus pyrifolia)) 788 50 A7 AE R K

Z5, CBE BL (P, pyrifolia ¢ Niitaka’ ) BEACAE 2
FIAERS B A 1 622 Hi, © 7K FL(P. pyrifolia
cv. Hosui) fRyik 10 745 Fi ; 2201745 (2023 ) X 2 4>
W34 ( Durio zibethinus ) & 0 46 8y B0 & 3 17 HL 34y
Br, KB 138" (D. zibethinus ‘ Kanyao’ ) fE4) %=
BEET 4R (D. zibethinus ‘ Monthong’ ) , 7K
PR AL RIS, FISCF4 1 164 50 2
THAMAERR , S 12 951 K, FISCF3 E4) Bt fiefik
9 4 780 KL, Lt FISCF4 ik 63.09%

AEH TG )2 S WA W) A6 7 1 1) B R AR 2
—, AT IR A 6 1 e R A58 35 IR S H Fh
SR E $2 it S % ¥ Bl ( Althiab-Almasaud et al.
2024) , AWFFE A LAY S R e R
P AR SR A AL R TG ), AE R BT R R AE 90% LA - (BR
FISCF9 FEM M K %N 71.43% LIAL) | 5 )11 5034 &
ZSAERTE J7 (T 94.28% ) A >4 (44K %5, 2010) ,
W e T AR N B H A A ) R T AR S
A5 (2018 ) i 8 By 40502 85 2K e = AN 20.07% , T
W AF (2018 ) 2 T8 B9 AN A0 T IE B ZR 16.17% . M
BT I JE A A AR 1 2% B A5 AR B 1 T ()
e BB B 8 B, M B o9l A5 ( Camellia
yuhsienensis) B 1€ ¥y 8 & K 3L FH N 40. 68% ~
70.13% (M £E £ 45, 2024 ), BT R AR &% (C
weiningensis ) 46 ¥ B &% K & 54.00% ( Wei et al.,
2021) , EEIm AR R e g AR ARED
[ & RAK IR N 74.81% .86.54% . 77.96% ( B A
85,2020) , EFEERNZ, ATRER S H E9E
S(2021) XFBE 90 AS (C. vietnamensis) BY B KB &
I TE 452 (97.89% ) HATHHALE | 3R BHA W] 1 2% )
)b R AT BEAF AL 4B B A e M Y B 3 a0 Ak e
Ab, T BE(2013) AR AR B 04935 J7 DA b R i A Y
AN 2 1 22 S, Hos AL e 1 R S BB B s )
R EERER, FAE, EEIES%(2014) 8@ 0)
BETC R W 25 AL % 1 B 58 B, S TRl S
FA AR B R A AE WD W 22 S, i — 2D IE S5 T
T35t A% AR 1 XE A6 A 1% 0 00 TR Pk S e, TR Ot I
ST URE 2 0 16 1) 9 i 5 S b B A R B B 1Y AE
K IE 1, AR TR B S B AE Y G R

FEH 2 A W) 35t A% A5 B 2 8K (Hu &
Gao, 2022) , L FZZ A B I K A ¥l ( Hu et
al., 2021) , A [a] g 48 9 H A — 2 T8 258700
A | 33X 6 285 1235 1 5 IE 2 S S0 A b 1100 44K 4
Z—
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Table 1  Comparison of pollen morphological differences among superior
varieties of Camellia cuspidata from different provenances
R A< (P) ARIEH (F) R (L)
Provenance Polar axis Equatorial axis P/E Germinal furrow L/P P xE
(pm) (pm) length ('pm)
FJSCF1 61.33+4.11bed 33.89+1.93ab 1.82+0.18ab 54.01+4.09ab 0.88+0.08a 2 076.90+161.52bc
FJSCF3 64.20+3.87a 35.43+3.26a 1.83+0.19ab 53.51+3.17ab 0.84+0.08ab 2 275.92+256.90a
FJSCF4 57.96+2.42f¢ 34.94+2.04a 1.66+0.12¢ 48.57+3.46d 0.84+0.08ab 2 024.68+138.04bcd
FJSCF8 60.41+4.24cde 33.57+2.78ab 1.81+0.20ab 53.27+4.55ab 0.89+£0.09a 2 027.25+216.66bcd
FJSCF9 62.13+1.98abc 33.02+1.60b 1.89+0.11a 51.39+4.80bc 0.83+0.08ab 2 051.60+£116.92bc
FJSCF10 62.70+2.64ab 33.84+2.36ab 1.86+0.15a 54.30+2.73a 0.87+0.06a 2 121.97+177.45b
FJSCF11 59.79+2.36def 34.65+2.25ab 1.73+£0.12bc 49.85+3.91cd 0.83+0.07ab 2 071.45+£156.11bc
FJSCF12 56.04+3.57g 33.91+4.00ab 1.67+0.21¢ 43.77+4.68e 0.79+0.11b 1 903.00+272.99d
FJSCF13 58.25+3.36ef 33.68+2.37ab 1.74+0.18bc 48.98+2.31cd 0.84+0.08ab 1959.39+151.00cd
T [WFA R /NG TR RS AN R Rl BT A 7E 0.05 KPAA7E b E V25 5

Note: Different lowercase letters indicate significant differences among different provenances at the 0.05 level.
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B4 AEMBRRESHEREBESSE
Fig. 4 Pollen morphological classification among
superior varieties of Camellia cuspidata

from different provenances

ARG, 9 DR TIRIE A AEN P/E (HH 1.66 ~
1.89, MK EKIE WAL , £ & L 2% & 1 8y B A 4R 1T
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