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Morphologic study of pollens of three cultivated Actinidia species by scan-
ning electron microscopy
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Abstract: [ Objective ]In order to obtain the knowledge of genetic variation and relationship of various cul-
tivars in the genus Actinidia Lindl., the pollen morphological characteristics of three Actinidia species
were investigated. [ Methods ]Scanning electron microscopy was used to observe pollen morphology of thir-
ty samples collected from three cultivated Actinidia species, A. deliciosa, A. chinensis and A. arguta. Pa-
rameters of pollen grains such as the length of polar axis, length of equatorial axis, length of colpus and
width of colpus were measured and analyzed using an image software (Imagepro—Plus). [ Results] The pol-
lens of A. deliciosa, A. chinensis and A. arguta were in the form of a single grain, being prolate or perpro-
late. Only one sample of A. deliciosa contained the prolate—shaped pollen grains whereas all samples of A.
chinensts contained the perprolate—shaped pollen grains. A total of ten samples of A. arguta were included
in this study, four of them contained the prolate—shaped pollen grains while others contained perprolate—

shaped pollen grains. Each pollen grain contained three colpi which elongated along the polar axis till
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they reached the ends. One or two colpi could be observed in the equatorial view, whereas all three corpi
that were furrows in trifid circular could be seen in the polar view. The results of the measurements of A.
deliciosa pollen grain were as follows: The length of colpus was 18.08-31.48 pm and the coefficient varia-
tion was 9.59%. The width of colpus was 4.65-11.42 pm and the coefficient variation was 12.40%. The
length of polar axis was 21.54-36.05 wm and the coefficient variation was 7.6%. The length of equatorial
axis was 9.60—17.66 pm and the coefficient variation was 10.01%. The ratio between the polar and the
equatorial axis was 1.65-3.05 and the coefficient variation was 9.68% . The pollen size was 244.90-
608.52 wm” and the coefficient variation was 15.06%. The results of the measurements of A. chinensis pol-
len grain were as follows: The length of colpus was 14.09-24.96 wm and the coefficient variation was
14.00%. The width of colpus was 4.09-9.37 wm and the coefficient variation was 15.88%. The length of
polar axis was 15.60-30.11 wm and the coefficient variation was 11.17%. The length of equatorial axis
was 8.85—17.87 wm and the coefficient variation was 11.80%. The ratio between the polar and the equato-
rial axis was 1.26-2.65 and the coefficient variation was 9.93%. The pollen size was 182.58-443.18 pm’
and the coefficient variation was 21.52%. The results of the measurements of A. arguta pollen grain were
as follows: the length of colpus was 16.34-30.06 pum and the coefficient variation was 11.62%. The width
of colpus was 6.11-11.23 pm and the coefficient variation was 14.13% . The length of polar axis was
18.66—32.11 wm and the coefficient variation was 9.21%. The length of equatorial axis was 8.76-18.42
pm and the coefficient variation was 10.79%. The ratio between the polar and the equatorial axis was
1.33-2.68 and the coefficient variation was 10.90%. The pollen size was 166.62—-547.07 pm’and the coef-
ficient variation was 16.70%. There are three types of surface ornamentation in Actinidia pollens. (1) The
corrugated ornamentation was covered with a smooth surface composed of irregular strips. Sixteen samples
showed corrugated ornamentation, which accounted for 53.33% of the total samples used in this study.
Among them, five samples belonged to A. deliciosa, which accounted for 38.46% of A. deliciosa pollens.
Five samples belonged to A. chinensis, which accounted for 71.43% of A. chinensis pollens. Seven samples
belonged to A. arguta, which accounted for 70% of A. arguta pollens. (2) The pollen with warty ornamenta-
tion was covered by regular or irregular block like protrusions. The size of these protrusions was irregular.
Eleven samples showed warty ornamentation, which accounted for 36.67% of all samples included in this
study. Eight samples belonged to A. deliciosa, which accounted for 61.54% of A. deliciosa pollens. Two
samples belonged to A. chinensis, which accounted for 10% of A. chinensis pollens. One sample belonged
to A. arguta, which accounted for 10% of A. arguta pollens. (3) The surface of pollens with granular orna-
mentation was distributed with particles or in the pattern of granules. Three samples showed granular orna-
mentation, which accounted for 10% of all samples included in this study. The samples with granular orna-
mentation belonged to A. arguta which was originated from the province of Heilongjiang. It accounted for
30% of A. arguta pollens. [ Conclusion] There was a certain degree of conservation in pollen morphology
and size of Actinidia pollens derived from the same species or environmental background. Overall, the pol-
len size of A. deliciosa was the largest among these species, followed by A. arguta and A. chinensis. The
length the polar axis, length of equatorial axis, length of colpus and width of colpus, of A. chinensis were
lower than those of A. deliciosa. Hence, the morphological differences of pollens between A. chinensis and
A. delictosa would provide some evidence for taxonomy of these species.
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1-8. A. deliciosa pollens; 9-16. A. chinensis pollens; 17-24. A. arguta pollens. 1, 5,9, 13, 17, 21 are images captured of pollen grain under 500%; 2,

6, 10, 14, 18, 22 are images captured of pollen grain under 1 000x; 3, 7, 11, 15, 19, 23 are images captured of pollen grain in the equatorial view under

4.000x%; 4, 8, 12, 16, 20, 24 are images captured of pollen grain in the polar view under 4 000X.

E1 #MoyEmamBRes
Fig. 1 SEM images of pollen morphology in Actinidia species
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113y ERARAENE 5 14~20 R HEARAEAE 5 21~30 A ACA SRR .

1-13. A. deliciosa pollens; 14-20. A. chinensis pollens; 21-30. A. arguta pollens.
2 30 HHIEMRISMEESUIRAFAE (10 000%)

Fig. 2 SEM images of characteristics in pollen surface ornamentation (10 000x)
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Table 2 The morphological characteristics of pollen grain of three species in Actinidia

i Wi K iR i R VA e B FRIER e/ A NGRS L))
Species Colpus length/pm  Colpus width/pm Polar axis length/pm  Equatorial axis length/pum  P/E shape Size(PXEs)/pm’
LERBRERE  24.9442.39 ¢ 8.42+1.04 b 29.70+2.24 ¢ 13.91+1.39 ¢ 2.15+021 a 414.77+62.46 ¢
A. deliciosa
hAERRBERE 19.87+2.78 a 6.59+1.05 a 23.50+2.75 a 11.25+1.33 a 2.10£0.21 b 266.52+57.35 a
A. chinensis
BARRERE 23.06+2.68 b 8.47+1.20 b 26.43+2.43 b 13.40£1.45 b 1.99£0.22 a 355.53+59.438 b
A. arguta

/N 244.90~608.52 pum’, 25 5+ R AL 15.06% . (2) hAESR
e Bk . WK WK 14.09~24.96 wm, 7E 5 R B
14.00% ; B % 1 B 56 JE 4.09~9.37 um, 78 5 5 5
15.88% ; W %l K B 15.60~30.11 um, 7% 5 & %
11.17% ;5 7% 38 Bl K FF 8.85~17.87 pm, 48 55 F %%
11.80% ; # /2 1650 1.26~2.65, 78 5 2250 9.93% ; K
/N 182.58~443.18 pum®, 25 5 R E 21.52% . (3) AR
e dk . w kWK E 16.34~30.06 um, 2E 5 R AL
11.62% ; 8 % V8 5 96 ¥ 6.11~11.23 pum, 28 5 R
14.13% 5 % 4l K ¥ 18.66~32.11 pm, 78 5 £ %
9.21% ; 7% i fl & & 8.76~18.42 um, A8 5 R 4L
10.79% ; 1% lt/ 7% 36 %l 1.33~2.68 , 725 5 2 %0 10.90% ;
KN 166.62~547.07 wm?, 48 5+ 280 16.70% ., A [A] Fil
[T LA, FRARBRIER i 0 2 A B i YA 5
JE AR B R B RN (B il < R T ) 2 3
BN, 5 MBI A SR ek 22 5 . 35 S50k
BRAEME T & I B B B IR R B R (B
< IR T il P R IR K, 5 T AR R O A
ke B

3 1 ®
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B, AR IE TDWLEE R 1~2 2505 KV, 1A W i, (HA
FINE W, RS T R AT IS R A )
FEBTEIIR 728 S B DR 2548 o [RIIF RS A B
PR TR AL AN [RIRH ] 7E 1 A8 K RE i A7)
B9 A BE AR aE R B R A ARl AR RRL
RN A ANEE SR A T7 AT R 22 5%, Bl 401
PEIRBATAEZE S . RO KRR 15 AR 1.2,
3,49 5 BaURE il ) LB ) D 28 1 B AR OB 5 2R
S A SRR 21~27 S U i (8] 2 KR I A7
BEES BB T 2R, v ReS AR R
FRUHERR A — B0 — & Bk 7N IR A" x KT

HEIE 2° (252 B AR 6 .7 S UKD A PR B AT 2
S, SO R I — 2, AR T s L ARSI .

A, F [ b AL AN [ BRRR AR /NS PR 1 A 57 2R K
P/ T I B b 2 18] FUBR A 22 5 AR, mT DA (]l
NAER R/ IMERAF A —RE B PR . DIFPAERTIE S
AL T RE H i PR R ) 22 S i e

SRR i S PR BRSO ARG
i PAREERERE R S PR B SOR, LU
HONE . BOLRRIE 3 Fh S A7, AT RS H A
SROMAR) 1z R AR 22 SR 5 ORIk AE A 2
Wi 32 ZE AP SO FUBORLAR O 32, Herp 3 R BURLAR A
A BRI T SRS, P SR F2 2RI T 281 3 X P
FEBCAR AR IR B RS AT R B R
Mk AR W A6 A5 2 1R S HAT S AL 2 R A [
S, ZEAH IR A HURH [R) R PR 5 5t R AP AE— 5 1Y
{735 i PSR 15 S g 1 I E Sa SR SV (¥ 1Y 3 R
RS HNEESUH T I A7 18 18 A DR~ PR A Z R Y
LER—E TIAh, RRERIERE AR A B
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Q[ AR Z , AN RLAU ) 35 A Z2 AR LA
R ) DX I8P ) 3 A% DR ST P T REARL S W b ) A
Ko

EH IR IER I, SRR AE R B R
T AR R AR Rk , (EUR TR ot
TRAEMOAE i e U S R R AR B AL A ELAR
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R/T1Y 720 iy DN N R i B o2 Sty T S ) B R €
FHRRBAE RO B Z I OL T, SERBRAE AL
RHTIER IR s BT, ORI AL 28 R T
AR , ERANEE KR A 2 O3 dl i/ T
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ik A SR THT SO AR SR, rh AR R Bk 0 58 R Bk
BIR B SCIREPEIR o FE T35 a5, SRR AR SR AN
FERBRAERE 2 DA B Rist AL i e, 2 5 B
P SELAT AR RL: "1V S R ARk M AR B Bk 1)
AT R — NS AR S . (HJER AR SC
WFSE AR /N VB RV B i RV i B AR
KEE AR EERE , i bepk s B2 /N T 60k
BRAdk , RTAE R 2 25 0 AU R RIEAR T . 49K,
X H AR R B A0 G DR BR AR 1 53 2 — EAETE S
W, A 2 A R — M OAR , SRS RIE RS
KAFERT AT S B SL AT . X T HOgR
Ttk AN rp ARk AL AR R 1) Ee A, M2 BE M K
N b HEBT LT R R AR kR (R v T R B R
Werko 3ok, A7 h— I SE R BRIk R A R T
RIS 9 T e iy s W (B @2 19 SN E ST
HRINTF rP AR, D LA 5T 2518 SR A4 1
] DL e A A 1 TR/ IR Ay DT Aok R S
K/NEFR™ OS5I AR TR, 468 KN RS
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