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Abstract In order to analysis the difference in pollen morphological characteristics of the hydrangea varieties
and pollen fertility, scanning electron microscope was used to observe the pollen characteristics of 10 varieties of
hydrangea, parameters of pollen grains such as shape, the ratio of long and short axes, germination groove,
ornamentation and polar surface characteristics. In Observe the characteristics of pollen grain shape, aspect ratio,
germination groove, ornamentation, polar surface and other characteristics of the 10 Hydrangea macrophylla
through electron microscope scanning to analyze the differences between different Hydrangea varieties and
pregnancy pollen grains sex. The results indicated that the pollen grains of the fertile flowers of 10 Hydrangea are
all long spherical, except for the sterile flowers of ‘Endless summer’ and ‘Otaksa’, all the other are long
spheroids. The all have with three3 germinating grooves, which are long splitting into to the germination grooves
of the poles. The pollen belongsing to the N3P4C5 type pollen, The polar face shapes of pollen grains were

different in and the outer wall decoration is hole-shaped. But only the ‘Endless summer’ and ‘Otaksa’ infertility
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flowers were super-long spheres. The polar faces of pollen grains have different shapes, such as ‘Endless
Summer’, ‘Otaksa’, ‘Mona Lisa’, ‘Head Flower’ and ‘First Love’ are trilobate circulares, others are blunt
triangles. The length and ridge width of germination groove of different varieties were also different, and only the
different pregnant pollen grains of ‘Maman rose’ had significant differences. The size, shape and distribution of
the pores are different, but the morphological characteristics of different fertile pollen grains of the same variety
are not different. In conclusion, the external walls decoration of pollen grains can be used as one of the basis for
the identification of Hydrangea varieties, but not for the identification of pollen fertility. The length of the
germination groove of different varieties of pollen grains differs from the width of the ridge surface of the
germination groove, as well as the size, shape and distribution characteristics of the holes. However, there is no
significant difference in the morphological characteristics of the outer wall decoration patterns of different
pregnancy pollen grains of the same variety.

Keywords Hydrangea macrophylla, Pollen morphology, SEM, Cultivar identification
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Figure 1 SEM micrographs of pollen grains population morphology

1 QE% l_ﬁﬁ*ﬁ- Note: Sexual male flower: 1: ‘Maman rose’; 2: Hydrangea serrata
‘Preziosa’; 3: ‘Endless Summer’; 4: ‘Otaksa’; 5: e ‘Mona
1.1 10 N\ LFE RFHIEHY R B BE R ASME Lisa’; 6: ‘Headdress flower’; 7: ‘Porpcorn’; 8: ‘Komachi’; 9:

‘Lanarth’; 10: ‘First love’; Unisexual male flower: lu: ‘Maman

GERTEREPYE S E IV Sl ( 1 % 3), rose’; 3u: ‘Endless Summer’; 4u: ‘Otaksa’; 7u: ‘Porpcorn’; 9u:
EALET 1000x T, J\AUTE N BAER KL, AFEEF L “Lanarth’; 10u: “First love’



10 A J\VALAE st R LA R A543 40 B WL 22 3

B 2 A BT N R AR RS
L LI 2 R B 3 TR RE 4 CBBETEEE T 5 CSURENTS s 60 CSRAE TS T BEKAET S 8: VNAT S 9: ‘La-
narth”; 10: ‘BI85 a: fEMPRLARIE T b: AEE0 e FERPRIAR T

Figure 2 SEM micrographs of fertile flower pollen grains

Note: 1: ‘Maman rose’; 2: Hydrangea serrata ‘Preziosa’; 3: ‘Endless Summer’ ;4 ‘Otaksa’; 5: ‘Mona Lisa’; 6: ‘Headdress flower’;

7: ‘Porpcorn’; 8: ‘Komachi’;9: ‘Lanarth’; 10:

pollen grains
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Figure 3 SEM micrographs of infertile flower pollen grains

Note: 1: ‘Maman rose’; 3: ‘Endless Summer’; 4: ‘Otaksa’; 7:

‘Porpcorn’; 9: ‘Lanarth’; 10: ‘First love’; a: Pollen grain equa-

torial view; b: Pollen ornament; c: Polar view of pollen grains
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Tablel Comparison of pollen morphological characteristics of fertile flowers in ten Hydrangea varieties

Hi's K Ah(um) K Hf(m) A/ TR TEAR TR
Codes Length (pum) Width (um) L/'w Pollen shapes Polar shape
1 21.74+1.84 (19.20~25.50)a 12.05+1.62 (9.62~15.30)a 1.82 bed K BRI Bi= %

Prolate Blunt triangle
2 17.73+2.19 (11.70~19.40)d 11.20+0.92 (10.10~13.20)ab 1.59¢ K BRI Bi=T%

Prolate Blunt triangle
3 18.30£0.70 (17.40~19.70)cd 9.61+0.40 (9.00~10.30)d 1.91 abed Krkig =R

Prolate Three-lobed round
4 19.37+0.69 (18.20~20.40)bc 9.79+0.54 (9.06~11.00)cd 1.98 ab K BRI =R

Prolate Three-lobed round
5 18.48+0.64 (17.40~19.90)cd 10.59+0.70 (9.12~11.60)bc 1.75d K BRI =R

Prolate Three-lobed round
6 20.46+0.98 (19.30~22.60)b 10.50+0.55 (9.65~11.20)bed 1.95 abc KERA =RA

Prolate Three-lobed round
7 21.71+0.96 (20.40~23.20)a 11.01£1.15 (9.33~12.70)b 1.99 a KERA Bi =M

Prolate Blunt triangle
8 17.34+0.94 (16.10~18.60)d 9.90+1.68 (7.94~11.60)cd 1.79 cd K BRI -

Prolate
9 19.84+1.39 (17.70~22.00)b 10.28+0.64 (9.20~11.30)bcd 1.93 abc K BRI BE= AT

Prolate Blunt triangle
10 20.36+0.46 (19.80~21.10)b 10.99+0.64 (10.20~12.20)b 1.86 abcd KrkiE =% Qi

Prolate Three-lobed round

¥ £H/NS F R Duncan 2 LS 0.05 KT IR Z 43T, /NAT AR W8 3 F AR

Note: Lowercases are significant tested by Duncan at 0.05 level, No polar surface of 'Komachi'
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Table 2 Comparison of pollen germination ditch of ten Hydrangea varieties

55 R ) R 9 (uam) R
Codes Germination groove length (um) Germination groove width (um) Germination groove type
1 25.60+0.35a 8.31x0.64a IR = AL

Equatorial three-hole ditch
2 18.97+0.76d 4.89+0.32d FRiE=FLA

Equatorial three-hole ditch
3 19.53+0.55¢d 6.33+0.46bc IR = AL

Equatorial three-hole ditch
4 19.80+0.26¢d 5.31+0.32d TR =L

Equatorial three-hole ditch
5 19.17+0.84d 7.06+0.84b TR =FLA

Equatorial three-hole ditch
6 21.73+0.78b 6.81+0.32bc TR =L

Equatorial three-hole ditch
7 22.20+1.08b 6.93+0.53bc JRiE=FLA

Equatorial three-hole ditch
8 18.83+0.32d 7.02+0.11bc IR = AL

Equatorial three-hole ditch
9 20.57+0.59¢ 6.56+0.15bc TR =L

Equatorial three-hole ditch
10 19.87+0.31cd 6.20+0.17¢ JRiE=FLA

Equatorial three-hole ditch

i R /N5 RN Duncan £ HUELE 0.05 KPR 04T

Note: Lowercases are significant tested by Duncan at 0.05 level

T A 2 55) B 2 (TR A4, 2019). BRI AT BLKE 95 26
TEASRFAERT )\ AL L AR HEAT o 2 5 o ) 5 7 o

7 78 R BE NI (2010)8FF 5 3% B 75 1) FH 760k 1t 47
AR ot P 45 58 0 BT BN S 2 ALK/ B RV KB AR
FYRLR 7N SR i S5 L BT AR IR bR o PRI 55
(2007) A% 4V R AE I I FE Bos AE R R b 3402
H/NEIR, TR BRI 1) B BROE 04k, 8RR R
K, BB il . AwFruimd s &
B, J\AWFEAER R AR, AR T RE A )
PR AR RO A R, B B
5, B\ LA G FR E m P 2 — TR T
RAFEAE IX 10 4N\ ALAES PP 8 AR 2 — . X
51 NHAER TS RN RV TR D i ol 5 2 R A
PR FIA — B (RERelEE, 2012; M S, 2014),
FOHJE I, FTRE S )\ FEE AL TS 5B 2%, HullE 208k
B Mt 2t 2R A1

i 2 Wt 7 3R B AR R A BE B G — /N TOIR— o
R PR A AR GER, B E 3 VK
BN 2R, BHEEL, PARALICH R A BORDIR Y R

S5, MR AR AR RL) /N TR L BUin 5 a3t AT $ s 4k 5
T Te, R o RIRME JTUEYE G A T E T,
2002; X E L4, 2013; FEHEEE, 2019). ABFAH K
L, 10 A )\ ALFE S AP ek R 7 BE 3 SR FL R EUi , H
¢ Lanarth” 188 R4 MEE R TP, FL7H B, AHX T
T BT SEWEN TS SkAE A KA 1
TR AMEESL R AR, BABCIR . BRI “ Lanarth’
SRR E AR ) A 2 —, Hont R AR SR A, Pt
R AR AR A

LRV S S, ‘B o RV T, HLIVIRA
R Y, 5 A S AP A B R S S, SO R, T
e 2ot BN SER S KSR AL ER, 5H
BRIESIRII SRR R

2R PR, \AWAEAS R i Bk Ko A1 B St 22
IR, H SRR SR LI M — & A etk .
BRI 538 RPN N TR S AR it b 4
AR, Db I A R ) AR PR B AR P R
A et IR I 45 R (B R, 2007), (H A2 ik 2 7E R
GoRBEMPECTHIEE —ENSHEZ L, 1]



10 AN \ANAE St FAE R BT A5 4740 L B L 2% 7

4% 310 A \ALAE it b T 27 E4E K S BT SRR AL LA

Table 3 Comparison of pollen pattern features of ten Hydrangea varieties

s SUMHFLE LR Ai
Codes Decorative features Perforation distribution
i —h Fl— W o ]
Extreme-central-extreme Polar face
1 FLIIR G, [ LR S, LR E/N—R——R—/, 7341 K& i, ToALIR
Hole pattern, round eyelet Smooth, eyelet: small-big-small-big-small, tightly distributed Smooth, non-perforated
2 FLIIR G, [ T FLIR S, SR /N, 23 AT SBCIR, LIRS
Hole pattern, round eyelet Smooth, small perforations, sparse distribution Wrinkled, small perforations
3 FLICIR G, [ LR 1, FLIR/N—TE—/, A B SBCIR, FoAfLIR
Hole pattern, round eyelet Smooth, eyelet: small-none-small, sparsely distributed Wrinkled, non-perforated

4 FLIIR G, ASFR I FLAR SEBCIR, FLIR B R—h—K, - A M
Hole pattern, irregular eyelet Wrinkle-shaped, eyelet: big-small-big, sparsely distributed
5 FLIIREGUR, HL AR FLIR BCIR, FLIRKANA —, 7341 255
Hole pattern, thick stripe eyelets Wrinkle-shaped, with different perforations and
uniform distribution
6 FLICIREGU , KL AR FLIR SBCIR, FLIR BR—TE—K, 7040 R
Hole pattern, thick stripe eyelets Wrinkled, eyelet: bige-none-big, tightly distributed

7 FLIREHR, [T SLIR PR, FLIR R—/—K, A 5
Hole pattern, round eyelet Wrinkle-shaped, eyelet: big-small-big, tightly distributed

8 FLIRECHR, AL ALIR SBCIR, FLIR B K—h—K, Wi 70 A
Hole pattern, irregular eyelet Wrinkle-shaped, eyelet: big-small-big, sparsely distributed

9 FLICIR G, [ TFLIR S, FLIR B R—Mh—K, Wi o A
Hole pattern, round eyelet Smooth, eyelet: big-small-big, sparsely distributed
10 FLICIR G, [ LR PR, LR Hh—K—/, A 5
Hole pattern, round eyelet Wrinkle-shaped, eyelet: small-big-small tightly distributed

PR, LIRS
Wrinkled, small perforations
B, FoALIR
Wrinkled, None-perforations

BER, FLIR/N

Wrinkled, small perforations
BRR, FLIRK

Wrinkled, big perforations
BLBR, FLIR/N

Wrinkled, small perforations
S FLIRK

Smooth, big perforated
S, AL

Smooth, big perforated

2 4 6 A \AAE ST ASZAELER T SRR L

Table 4 Comparison of pollen morphological characteristics of infertile flowers of six Hydrangea varieties

5 KHi(um) FHi(um) K/ R BRI (um) B R A T 9 (pm) TR AR

Code L (um) W (pum) L'w Germination groove length (um) Germination groove width (um) Pollen shape

1 22.61+1.26a 12.45+0.55a 1.82b 23.17+0.32a 7.20+0.16a KBk
Prolate

3 18.66+1.02d  9.32+0.69c 2.0l a 19.70+0.62d 6.19+0.50b B ER A
Ultra prolate

4 20.04+0.46bc  10.01+0.90b 2.02a 20.10+0.35cd 6.66+0.32ab BBk
Ultra prolate

7 20.53+0.91bc  10.59+0.82b 1.95a 21.17+1.37bc 7.13+0.38a KER
Prolate

9 20.72+1.05b  10.42+0.68b 1.99a 21.70+0.56b 7.16+0.09a KER R
Prolate

10 19.69+0.67c  10.36+0.33b 1.90 ab 20.67+0.31bed 6.62+0.09ab KER R
Prolate

i F /NG FHE)Y Duncan £ B HUEGE 0.05 7KF B #1720

Note: Lowercases are significant tested by Duncan at 0.05 level
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Table 5 Comparison of the pattern features of infertile flowers on the six Hydrangea varieties

ETRS) FLITEAR TERRLAEE T 25 (A S — i — M i) FLIN B R THI RS AIE
Codes Perforation Smoothness between holes Distribution of Polar features

shape (extreme-central-extreme) perforations
1 [5] FE2 FLHR IR, FLIR B R—Ah—K R S, FLIRK B

Round eyelet Wrinkle-shaped, eyelet: big-small-big Tightly Smooth, small perforations, Dense
3 I3 P2 FLHR SCIR, FLIR B /h—TE—/) i SR, Fo LR

Round eyelet Wrinkle-shaped, eyelet: small-big-small Sparsely Wrinkled, none-perforations
4 ANHEIFLHR SR, FLIRZ R 4 S, LIRS BB

Irregular eyelet Hick stripe eyelets Tightly Smooth, small perforations, thin
7 [R[TE FLAR S, LR R—h—K R P, SLIR N HZ

Round eyelet Smooth, eyelet: big-small-big Tightly Smooth, small perforations, dense
9 [R[TE FLAR S, LR ——/ Wi i P, FLIR S B

Round eyelet Smooth, eyelet: small-none-small Sparsely Smooth, small perforations, Thin
10 I3 P2 FLHR S, FLIR B h—R—/ S P, SLIR N H%

Round eyelet Smooth, eyelet: small-big-small Tightly Smooth, small perforations, dense
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Table 6 Information of ten hydrangea varieties
Tis AR eyt HEFTEAR CIRE3 ANZAE
Codes  Variety Flower pattern Inflorescence shape  Fertile flower Infertile flower
1 ELEARI KA EI 532 it B R, v B R, v
‘Maman rose’ Single flower Hydrangea Big and full buds Big and full buds
2 ‘Bt PSSR 532 it TEEE /IS, Y TEEE /IS, Y
‘Preziosa’ Coarse hydrangea  Hydrangea Small and full buds Small and full buds
3 ‘ERE’ KA FER1 TR/, AN e/, AL
“Endless summer’ Single flower Hydrangea Small and unfull buds ~ Small and un full buds
4 CREETIRE KA FHER1 TEEE /IS, Y TEEE /IS, Y
‘Otaksa’ Single flower Hydrangea Small and full buds Small and full buds
5 SRS KA FHER1Y B R, v e R, v
‘Mona Lisa’ Single flower Hydrangea Big and full buds Big and full buds
6 ke RAEE FER1Y e/, A &, B2, i
‘Headdress flower”  Double flower Hydrangea Small and un full buds ~ Small, mickle and un full buds
7 KA KA FHER1Y B R, Yo e R, v
‘Porpcorn’ Single flower Hydrangea Big and full buds Big and full buds
8 C/NETY RAEE FHER1Y e/, A &, B2, M
‘Komachi’ Double flower Hydrangea Small and un full buds ~ Small, mickle and un full buds
9 ‘Lanarth’ KA L IE Y TR K, T TEEKR, BE2, i
Flat petals Lace hat type Big and full buds Big, mickle and un full buds
10 KK KA A TR K, T TEEKR, BE2, i
“First love’ Flat petals Lace hat type Big and full buds Big, mickle and un full buds
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