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Pollen morphology and its systematic significance
of the Quercus from China

CAO Ming, ZHOU Zhe-kun

{ Kunming Instirute of botany, The Chinese Academy of Sciences, Kunming 650204, China )

Abstract: The taxonomic position of Quercus is long in dispute. The present paper describes the pollen morphol-
ogy of 31 species in the Quercus from China. The aperture of pollen grains in Quercus has less taxonomic signifi-
cance. Sculpture types of the Quercus were observed as the categories of granulate and aggregate granulate. The
patterns of pollen sculpture have important taxonomic significance. The result of the pollen morphology tends to
support the opinion that Quercas was divided into evergreen members and deciducus members. and support the

treatment of the section Englerinae into two or three groups. With other evidence, sculpture types of the Quer-

cuss have some taxonomic significance.
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Table 1

List of marerials and voucher specimens for palynological study

4+ #: % Taxon P4t Location

EiE 3R % Vouchers

JI B W ¥R Quercus agui fulioides
B Q. gilliana

B8 Q. guyavaeSoliu

KRR Q. longispica

BB ILE Q. movmotricha
HEHE Q. punnosa

B Q. semecarpifodiu
KEW Q. senescens

T - E U Q. spmosa

P Tibet

BT Q. burowid
B Q. cociferondes
Revt-¥E Q. dolicholepis
E X Q. engleriana

7= #h F1¥ Uncertain

JI . 845 Daocheng ,Sichuan
ZH . ML Lijiang , Yutinan

& H . #4 Degin. Yunoan
=i T Weixi, Y unnan
ZH .9 ) Zhongdian, Yuonan
ZH B Binchuan,Yunnan

LB A T Yongning. Yunnan
ZHg . B8 T Lijiang . Yunnan

g i . LB Jiuzhaigou.Sichuan

.1 Lijiang, Yunnan

P ]I BA 2328 Team of Sichuang 2328
#F{" B 20252 Qing Ren-chang 20252
$ri® 10169 T. T. Yu. 10169

TEAX 67722 C. W. Wang 67722
SEM 23418 K. M, F, 23418

#dk BA 65-0623 Team of Forest 65-0623
8 2 # B 281612 Qnghai-Xizang Exped. 281612
fri@® 5219 T. T. Yu. 5219
EMETREREHED 8§5-106
Kun-Edinburgn exped. B3-106

] 0285 Cao Ming 0285

A % 2107 Yun nan. Univ, 2107
BEE 03 K. M. F. 603

B{EE Q. franchetn
R Q. phillyracoides

700 . B8 )1 Nanchuan,Sichuan
B 8 4 B Kunming Bot. Gard.
=H . ¥ Guangnan, Yunnan

#Z MR, 91058 Li Guo-feng 91058
WaH 0246 Cao Ming 0246
Wi 0247 Cao Ming 0247

BT Q. setulosu
K& Q. utilis

Bk Q. acutissima

¥ R Q. variabilfs

I Q. mengolicu

EHME Q. malachetricha

SHITME Q. wliena var. acuteserrata
BT Q. yunnanensis

Bk Q. fubr

HIHE Q. serrata

AR Q. seerata var, frewmpetidluta
¥R Q. griffuchic

=M ® T Funing,Yunnan
ZH . ®T Funing. Yunnan

=8 AN Banna, Yunnan

L%, M Suzhouw . Jiangsn
H#A, 5 E Dangchang.Gansu
&H . X ¥ Songming, Yunnan
L35 . M Suzhou, Jiangsu
LR T Weixi. Yunnan

T 0. 8 5% Lingle :Guangx
i, R Il E'mei,Sichuan
H# . X H Wenxian,Gansu

Z= B AT Yongning,Yunnan

¥ B 0270 Cao Ming 0270

B 0283 Cao Ming 0283
B AR R 5562
China-Soviet Unicn Exped. 5562
=4 37 Sen san-sheng 37
PEFTBA 3212 Team of Tiache 3212
B8 = 54115 Qiu Bing-yun 54115
=% 38 Sun San-sheng 38
AT 8203 T. T. Yu. 8203
& 43026 Huang Zhi 43026

% XM 54230 Yang Guang-hui 54230
F+ER 19178 Wang Zuo-bin 19178
AR 5244 T. T. Yu. 5244

Q. balvot ¥ Lim 57
Q. meony * Hance 17040
Q. leucotrichophora. * Stainton 207
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Table 2 Pollen morphology of Quercus

BB BB (Type D—BREE R A DMERER
W gy BB R E 05 (Type 1D, ERAKZENTE,
Type ] HERHMER EEWHESRAXFHER
WEH, TEAWFI RS E.SE MR M;: Type
T AL R, Er MR 2 B X FRE L
t, TESMTILEF . AEBS KB Aa%, &

B B

v ABSIRDBIE komn  waw BRI ShEa Plate and
Taxa R f""f‘ P/E Pollen shape Amb Aperture Exine sculpture figure

ange of size number
MBE B W Quer-  30.6~36.8 1.3 KHE ZHRE REE HRR 1:1-2
cus agui folivides Prolate 3-labed 3-colporoidate Finely circular
M 25.5~32.8 1.2 KBRE ZHEE IWALE HYN 1:3-4
Q. gilliana Prolate 3-lobed circular  3-colporoidate Finely granulate
-1 28.0~34.3 1.3 KR SREE 3 ALY il b o 1.5-6
Q. guyavee folia Prolate 3-lobed circular  3-colporoidate Finely granulate
KRB LA 28.0~39.4 1.3 KRB =HEE IWALY R 1.7-§
Q. fongespica Prolate 3-lobed circular  3-colporoidate  Finely granulate
SER L 22.7~25.3 1.2 K#E ZHEE 3HEALM HEE 1.8-10
Q. monnmotricha Prolate 3-lobed circular 3-calporoidate Finely granulate
nH & 22.7~24.2 1.2 KHE ZHEE IHALE mwn 1:11-12
Q. pannosa Prolate 3-lobed circular 3-colporoidate Finely granulate
LI 22.9~32.1 1.4  KBRE =HHE 38T il E 1:13-14
Q. semecar pifolfu Prolate 3-lobed circular 3-colporoidate Finely granulate
AR 21.8~28.0 1.4 K®RE =¢-%.. 53 3N mmn 1M.15-16
Q. senescens Prolate 3-lobed circular 3-colporcidate Finely granulate
-5 1L 25.5~32.9 1.2 KERE =% -3 F 1] 3TN R 11.17-18
Q. spinosa Prolate 3-lobed circular 3-colporoidate Finely granulate
BFH 19.1~25.5 1.4 K®E =t Imap, 2} 11,19-20
Q. baronii Prolate 3-lobed Circular  3-colpate Aggregate granulate
B 20.4~-28.0 1.3 RRE =REE AW b .21-22
Q. coccifermdes Prolate 3-lobed circular  3-colporoidace Finely granulace
g -3 24.2~29.3 1.2 K®E =HEE IMGHRA BRER 1:23-24
Q. dulichole prs Prolate 3-lobed circular ) 3-colpate Aggregave granulate
B &5 20.4~29.3 1.3 KBRE ZREE IRAN EER M. 25-26
Q. englerana Prolace 3-lobed circular  3—colporcidate  Aggregate granulate
S 2d4~25.5 L2 K®E ZHERE 3L R 1. 27-28
Q. franchesi Prolate 3-lobed circular  3-colporoidate  Aggregate granulate
L B Woa~28.0 1.2 KHE =SHEE ALY EWR 0. 29-30
Q. phdlyraevides Prolate 3-lobed citeular 3-calporcidate Aggregate granulate
T 20.4~-25.5 1.2 KRE ZHAER 3HFLY RN ., 31-32
Q. setulosa Prolate 3-lobed circular 3-colporoidate Finely granulate
ﬁﬁ_ _ 19.1~23. 9 1.2 KmE =nae RE KR REE 11133
Q. arelis Prolate 3-lobed circular  3-colporoidate  Aggregat granulate e
R . 0.6~33.1 1.1 EME ZHEE ALY B 11,34-35
Q. acutissime Subsphercidal ~ 3-lobed circular  3-colporcidate Apggregate granulate
EEH_: 25.5~33.1 L0 EEE ZRER I RER .35,
Q. variabifs Subspheroidal  3-lobed ¢ircular  3-colporcidate Aggregate granulate 1V, 37
REH 22.9~30.6 1.2 {RIRE RN SHAA BN V,38-29
Q. mongolica Prolate 3-lobed circular  3-colporcidate  Aggregate granulate
B MM 28.-0~31.8 1.1 EHRE ZHERE IR RN V. 40-41
Q. malachoiricha Subspheroidal  3-lobed circular  3-calporcidate  Aggregate granulate
ﬁﬁ_ﬁﬁ 8.0~31.8 1.2 KHRE ZHERE EE R iR R V. 42-43
Q. wliena var. Pralate 3-lobed circular 3-colporoidate

QCUlEsSeEryalea

Crass granulate
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Taxa Range of size  P/E Polten shape m pertur neure
ZHEF 29.3~34.4 1.1 EHE =HEE MM HEH 1V 44
Q. yunnunensis Subspheroidal  3-lobed circular  3-colporoidate  Crass granulate
Fi 4% 29.3~33.1 1.0 EHE ZHMEE I E 1V 45-46
Q. fubr: Subsphercidal  3-lobed circular  3-colporoidate  Aggregate granulate
1.1 25.5~306 1.1 iEEE AR i i 1V:47-48
Q. serrata Subspheraidal  3-lobed ecircular  3-eolpate Crass granulate
LR 30.6~35.7 1.2 KHE =t 5 3tk R V:40-50
Q. serratu var, Prolate 3-lobed circular  3-colpate Aggregate granulate
bre fvi petrotatn
g 28.0~33.1 1.1 GEBRRE =MEE 3%y gk V:.51-52
Q. griffithi Subspheroidal  3-lobed circular  3-colpate Aggregate granulace
€. bulvot 24.2~30.6 L1 EEE ZAEE 3HAW RN V:53-54
Subspheraidal  3-lobed circular  3-eolporoidace Apggregate granulate
Q. meana 21.6~26.7 L4 KEE =R L EiR 3k V:55-58
Prolate 3-lobed circular  3-colporcidate Aggregate granulate
Q. tanata 28.0~35.5 1.3 KBE =REE IMAN BEN V:57-58
Prolate 3-lobed eircular  3-colporoidate  Aggregate granulate
Q. lewucotriche- 28.0~33.1 1.2 KBE =ZRE®R AW KER V:58-60
phura Prolate 3-lobed eircular  3-colporoidate  Aggregate granulace
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(37 Nixon K C. Origins of Fagaceae[J]. The Systentics As-
sociation Spectal, 1989, 40B: 23—43,

(4] Camus A. Monographie de Genre Quercus (et Litho-
carpus)[M]. Paris: Acdemic des Science, Paris. 1934
—1945.
(3) Zhou Z K, Wilkinson H., Wu Zheng-yi. Taxnnomical
and evolutionary of the leaf anatomy and architecture
of Quercus 1.. subgenus Quercus {rom China []J].
Carhaya, 1995, 7:1--34.
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(8) EEF, . WNIERESFELERIHNRE
FERHTAL] HY S ER2HR. 1991, 29(1): 60
—66.
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[10) Miyoshi N. Pollen morpheology of Japanese Quercus
(Fagaceae )by means of scanning electron microscope
(1. Jap. Jour. Palymology, 1981, 27(2). 45—
30.
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Explanation of Plates

Plate I

1~2. B & W B (Q. agrifolividesy 3~ 4. N TR (Q. galliana); 5~ 6. W8 2 ¥ (Q. guvavasfolia) s T~ 8. ¥ 3 & 1l ¥ (Q.
longispica) s 3~ 10, BB R (Q. monimatricha) :11~12. BEW(Q. pannosa).

Plate IT

13~14. B INBR(Q. semecar pfolia) ;15~16. FLEHFCQ. senescensd 1 17~ 18, B0 B L35 (Q. s pinnsa) 19~ 20. i T (Q. ha-
romit} ; 21~ 22, Yk ¥ (Q. coceiferoides); 2324, BEMHE(Q. dolichole pis).

Plate IIT

25~26. ELIR¥R(Q. engleriana) 1 27~ 28. EEHE Q. Sranchetii) ;29~30. 5 7 #E(Q. phillyracoides) ;31 ~32. BT HR(Q. se-
tefosa 133, AR (Q. wrifis) : 34 ~35. BEE (Q. acutissima) 36, 2 B HE Q. variabins).

Plate TV

37, B (Q. varabiis) 138~ 30, B i Q, mongalica) ;40~~41. E W (Q. malachorricha) ;42~413. S MR Q. afiena
vat. Acuteserraid) 44, ZHIEF W (Q. swemanensis) j45~46. HE(Q. fabrr) 147~ 48, HL¥E (Q. serrara).

Plate ¥

49~ 50. SRR Q. serrata var. brevipetiolata) ;51~52. F MR (Q. grif fishit) ;53 ~54. Q. baloot; 35~

58 Q. lanaru; 39~ 60. Q. leucoirio phora.

58. Q. incana : 57~



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

WRAE, F: WILRKRWE B AR FREL SR F o RETR ERR 1
SHEN Xian-sheng, et a/. ; Taxonomy about the {ruits and seeds of ground ancient-woods Flate 1

at Guanyin bay of Zhujiajian in Zhejiang province

See explanation at the end of text
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See explanation at the end of text
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