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Abstract. Rhododendron protistum var. giganteum is an evergreen tree that belongs to
subgenus Hymenanthes and subsection Grandia from the family Ericaceae. It is a highly
endangered species in a small area in the southern part of Yunnan Province in China. This
plant has been listed in the Conservation Program for Wild Plants with Extremely Small
Populations in China (2012 — 2015 Operational Plan) due to its limited distribution and small
populations. In the present study, the anatomical characteristics of the leaves, stems and
roots of R. protistum var. giganteum were studied by paraffin sectioning and leaf epidermal
isolation. Furthermore, seed surface, stoma and indumentum characteristics were also
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observed under scanning electron microscope ( SEM ). The paraffin sectioning results
indicated that the secondary structure of the root was mainly composed of periderm and
vascular cylinder. The anatomical structure of the stem consisted of the epidermis, cortex,
phloem, xylem and pith. The leaf was bifacial with a cuticle on the upper epidermis. The
epidermal hairs and stomata were only distributed on the lower epidermis. The stomata were
anomocytic type. Palisade tissue was arranged closely and was well-developed, while the
spongy tissue was arranged loosely. There were well-developed vascular bundles and bundle
sheath extensions distributed in the structure of the leaf. Through SEM, it was found that the
foliar trichome of R. protistum var. giganteum was composed of two layers of epidermal hairs,
including a layer of cavernous villi and a layer of short lamelliform villi. Basal and apical wings
were equally developed on the seeds. Seeds were flattened and exotesta longitudinal
sculptures, which were conformed on the dorsal and ventral sides of the seed. The results
obtained in the present study will not only help to further understand the biological
characteristics of this species, but also provide a scientific basis to elucidate its systematic
classification and habitat adaptation.

Key words: Rhododendron; Classification; Anatomical structure; Adaptation; Epidermal hair;

%534 %

Endangered plant

T BRI 2 A B B sl | kAl S G
IVEZ A S S I NI K7 el [ B W S 7 N T E0) i ESy )
FHIE, [F— e A R A B8 25 R IR LD B 0 Y
g M 22 5, G, 3 O X0 R ) i 5 45 4 i BE
5%, AMUAT AR AR P i i A ik, S HOE
BT . RGESIEE SEHRIAARIE, 1 X
TP D PR )3 Ry 1 AT E R Y

KBS 16 R (Ericaceae) M MR B L R
K, HrBEAEYE ( Rhododendron) HiH) & T #h 4k
IR B 53— HRI I B ST R o R
oy2%E s FEAE PR S LR A I SR AN M 24 55 T
Ifil, BEE SRR AR, MYMESEiERE
FROE . SALARZERY | R BAE, EBIEE . FiF
FEEH 55— R S50 A A RS SR A 3 R &R
GE LR TORGIEYE . Ueda 45" HLERAF5Y
T Rhododendron ripense M H:it 2 Fl Rhododen-
dron macrosepalum B FfE SRR AE, HHIES
SR RO TR BETANET X ALY S 8 N JE
33 MR AT T RIS A ILEE, IF AR 4
kA4S AR R IR X 8 AN & 43k 6 FhAEAE SRS
R, BERGHT 8 AW B A A R A ik D L &
T A RS AR 6 AR 48 Fh 4 ASFh A B
MR B RRIEIEAT THFSE, A5 R R R W 2
GIRCEY AR S E Sy I PUN I R o ey o DI ES
26 FhALAS B FE Y B ALK FRAE AT TSR, IR AR

K25 ] LIAE A 2 800 2H 7K P B 425 0 3 B
TEABEE W7 T, Noshiro F1 Suzukit ' Fe 85
TIRIARFERSJE 2 FhTe ARAE A 4 FIEEAM YA
MR, & B R 00 AR it 2540 LA i
R R GRS 22 5, A XSS 13
PR o ) 2 A0 1 A S TS B A T T RIS, &
PRI - fifp ) 45 A Ao ) A B () ) A ok 25 S 245
S VEZS AT ERE

K M #t B ( Rhododendron protistum var.
giganteum ( Forrest) D.F. Chamberlain) J £t g%
TERHAL S JE & 2k F B & S5 i KW 22 48 4 77 KA
Yy, ZAEY T 1919 AR [E 2 T A8 B 5 AE Y b 1Y
HYIFEING - BRI 4, BT R
ST E R I AR XN R I 1 BRI A RS &
20 ~ 25 m, L 3.3 m, R kpg Tl
HE, T o A M B S5 BRAM: LA K R e A
MR, Caul B Z MRS 4 E AR N
TR A A PR R D TR ALK (2011 — 2015 4F) )
(IR INFP R A AR ORI 24 5% . KB AT RSS2 i At
A% ( Rhododendron protistum) H75 4, I3 1 4
T, WEE, Ahivs; HAERKR, EK 7 ~
8 cm, TREELL(A, JCBE o SRR AE 1T 5558 1 L B AH
X 4%, {H Cox'"™ Fi Davidion""® 4 5 44 b K B 7
R IREAERN Y R 48 09T, O T R AL RS AR 2
oL, KRG B RAFE RIS BT



1

AL RESE « B/ INRIHE RS A R ) RO AL B 14 i 7 45 AR T 5 3

B, ASCGHEGE XA FEESHR . 25 .m0 a5 A A
H SRR ROAT TS, FEA A L A AL S
FrBg, AL B2 i SO A O SRR T
£, DUNZE— SR INZA Y B FE R A W) e ik, JF
DRI R 58 o e o 5 A B 3 B A IR R o
WA

1 AR5

1.1 SRR

K FERG 73 A T 5 2 0T 1L B K g A SR IR X
RIEE PG VG I, Hoor A g4k 2340 ~ 2600 m,
SRR 11°C; K 225 2000 mm, T
MBI, DKIAR - B AE 80% L I, +
HOR R, B R S KA KA LS
O3 XAE B IEH A PR E F SR Ak, R RRE
RAVE T K —m W5 %2 ( Cyclobalanopsis glauca—
Michelia doltsopa) #£7% . W R X (C. lamellosa)
BEVE A4 N ( Alnus nepalensis) fEv& 4, 7231t
(Fagaceae) . #i#F}(Lauraceae) . K22} (Mag-
noliaceae) . 1l 25 Bt ( Theaceae ) . 4 %k #§ F}
(Hamamelidaceae) . #: A% EFl ( Ericaceae) 4
AR Z FERBDF
1.2 #RERE

KB ARG, AR R S & oT L
KR SRR X A N GRSk OB AL S F
(25°46'42"N, 98°42'29"E, 4k 2414 m), H
IR R B T AR AR R (F 2 15 m,
4% 60 ~ 70 cm) B BLEAR: Fr s AR FZEREN R
KWFEESLIE (R0 1 m, FRA 5 em), TERE
AR E R AR AT, BEHES KW A AS 3
HRAH 3% 19 6 &0 00 AR B, A ORE R 4 IS 57 B
FAA 58, A 8] S2 50 5 4 1 MR BY 254 i ok
BTz ERF L m sl kM (R EY 4
i) ZEB, SCR AT R AL RS AR . ZEEAAE/NT
0.5 cm, FEIEFRATEIT = M R IR AR
1.3 ZWHE

SR H AT ) R i B KA AL RO AR | 25 it
MR, VIR TERE R 8 ~ 10 um, FLL-FH 4k
WE YL, hERIE R, SRR AR . R
Olympus BX-51 B W 17 WL 55K, T
DP73-cellSens|[ Vers. 1.4 ] i {55 i 1% % 42 W
g2, S5,

DAL B -3 1 200 e S <AL Fl 4 A i i) B
Wik A, B B EB 2y 0.5 cm® /N BICA
Jeffrey 5 (10% 8512 - 10%A5R = 1 : ), T
36 ~ 38°C NIl 12 ~ 16 h EH i 5 A48,
KRG HEEH M ETER L Ly WA LR, 4R
Ja # R I B %% B F Olympus BX-51, DP73-
cellSens[ Vers. 1.4 & i i R g Wigs, W
MM,

FHF 7 W 58 ( scanning electron micro-
scope, SEM) WS KM FERGM-BE . SFLSFF5-
HSURESH R, BART o B i — /i
SR F—MORH B RIS EAE T 5 b, S A
TR RTINS, AETEARRE TS, R,

2 FEREHH

2.1 ABHESIRBIRERI G540

AU RIE RAROE B, R AL RS2 AR )
figpF S A AR IR U AR A5 A, A4 ] B R4 (A
WL AL B), B2 ~ 3EARZE . 1JEKE
EWEM A ~ 2 RRNEMR, HANZARZERA
ivE G, 4R HEAL TR N2 Y, 2 hi)
BERR MR A AL, T RUZ A, o) B
AL HEANZ PRI O BIR LR T DR
sk, HABRER I S 7 TAM, WA BERAL
BN, PR P e (R T : B)
2.2 KBRS ERIMERIGEHN

AU AL RS R B, R AL RS 2h 254
fifp FH S A D 2R B U A S R RN B AR LR A5, B
R, BJZ | AEHEABESE (B . C), REh
—ZHB B E O RITE MR, R EEMZ)R
HEEA MR, AR, RICHME, RAUE
MUANEIBE, AR AL T R R 2, s3I Bt
ABEEABE(ER T . D), HAAR B 5 44 1
IRy, AT, RISk, BIRGHAE R
AT BEAL T RERY e, by 4 A B
RAGEREAMIR A, B9 B = 2 8] BB ST AR 1%
2.3 KRiEEM AR &

AU AL RS R B, KA AL R T A i
BIR) S, i EFRR . MR AL T
FREAM(ER L. BE), HM R ERph 2 ~ 3 )2
HEVZ A A AR R By, BRI A W K7
B, SMEERSA IS E SR BRE AZ . A



4 (ER7R e 1

%534 %

HEB%, H 2 ~ 3 EMMP KA,
AU R, HEF B, ARRREIBRAR ik
£ = SR (0 T | A A B 41 EA 2 et |1 DR
WS 2 )24 Rk, Hmnt R LR AEfd ) AL
RIBAEE R REAR X, TR AR 1 2 M
W, HEEAAMREEBERIL: F),
2.4 KBRS R B 4FE

KM FEBS I 1 3R f i 2 P 80k 2 ihE
EHEEFE, BRE RS Mm (BRI A),
AL RHORREL AT T MR, MR
NpE, FEREpR, TRl DaniEat, B RS
FLE A S JC #0081 ( anomocytic type) (&R 1T -
B. C), KfL#HE M (316.83 + 41.85)1/mm”’,

PR WS KR AL RS BT K K, vl WA iR (06
B, ES B LI, KBRS T R B
MIEEZFHEN 2 JZBAM, 12K
WREE, BIIFWRAES]; T2 T 050w IR g
E, WHEHAE—RE(EMRID: D, E),
2.5 XHHESFFRELIG

BT, KR T2 1.98 mm,
$290.87 mm, BKIE, BmTV, AU RN
BT Z 57, RS, BEE-FH, S B m
KA MM (BRI . F), FmEer, &5
A B, AP R R (KR L. G), 3

TERRGE e B, U RAR (TR : H) o Ji
IR, IEVAT, MERAELE,

3 g

FrASJE AL AR R MR IR | AR AR
—AJE, iR 2% 1200 &5, hEA 540 4
Ffr, L& PG R R T L X 2 A e AR A 4y
firply, KINEHR, fFEaMMIEEFES T |
J2 H A E AR RS R A R S8 AT RAF e 22 4
7, ML) O 2SR 32 B X R AR By s LR E
(R, LA ) = 1 A S AR R 1 o M E
ZAFEIAN 2 F NS 1 KA B AR S Bk 35 4
fEH . WAy, HidHERSE SRR
ARG, B S FE BE IR A Yy =A ek BRI 5
JUFAF2 RS B E B Rl & A s A
PR R A AR L B AR S T IR R G IS T
T RS A I S5 R R, XA Bh TR
FRA SR AR Y22 R, BAHRTTH R G 2o B

A EENHIBME,

CAWFFE R, M3 S RRAE (f 45 3R
AR . SALARSERY | RL BIAESE) B H
R ZATE, R R 70 e b SR A
XF 2k, X R OB A T LIAE R e 4328
fiE 2 0 gt DG R i I LRI Sx P S AR I K ey i d
HALE R LR R ke 2 — 1% @t
F OB SRR RSB N B R R T
REAYCE PO AL A UE) N I ¢V N}/ L
KIFERG I 72 S i N ZUrp iR 22 S i
AL L SA A TR 3R B S A 4540
FEOE5 HT A IZ 8 FABAT ) i ) 2548 A o 45 2R —
OO R AL B i R S LA SR A R R
A HERAE AT 5 R 4R LAYV & (subgenus Hyme-
nanthes) '~ HAth 45 % an 4 Kz # % ( R. aureum) |
WSZALRS (R, shanii) ZAHIX 430020 FRATIE 5]
KBEAERG T 2R K B9 i TC 7 HES AT 2 IR 2% 6 A
ERHES B F RO BAL R AR . DA S kgl 2
FUAT R 35 W A A SO S o DX SRR A i B SR AR
WHGE , L, AHFFT 45 SR 08 S EE AT
DIVE Ry RS @ A i 8] 3 AR UL s . A RS
MY JE ZAE A s IR, Bt sER, it
FRKEE 2 ~ 3 A BN A 3R B A5 A SRR R
TIE5 2 FE B WV & AR Y an 0 S RE RS | BRER ALY
(R. irroratum) 2545 h—351 %) ARWFFRSE Rk —
SRR R AR AN EAE T AR A Sk RS R A
AR A ) R G R B AL T IR G M AW AL, BE
AT TR R 8 AN EJE 33 AR A i 2
FOREAE, Kt B Ja Al P Dk 445 SR A 3 5 A28
AL JRER AL RS JE A ) R B4 R ) T B4R R
wAL PR, KRR A EA MR BT B4R R b
FROE, (HARMFZE K BRI Z A1, KAFERS 7R i3k
A i B 3R E R R ARIE, X 5H1AW
WMELEERAG P, BOARBF TN Ry i SR 2R F i
K 4EAE R A R IE R ARG AL B & T 7 S B 1 &R
S A AN A

FERS JE AR Fh AR T ) NRU BB A
TREHESFHEEZEEY N RS Rh A E
TR Kingdon-Ward " 4R 45 Fh ¥ J&] Fil &
A R R Y RAE , KA RS SR AR R e
LR BRARFFNRR A= 7Y 3 P2y, i ] P 2 Dk
FERY J& A W Fh X0 o3 S A SR TE 2 2 Fh R



1

AL RESE « B/ INRIHE RS A R ) RO AL B 14 i 7 45 AR T 5 5

Ry 20 BRI T, W AR AL SR T R
[T RN >y =B (SRS i R 2 [T N =N
AW 22520 KA B AR B 2 L & TR
P 2w 2 B R L, fTHA T EE
AL YR R AR A ES R (R, fortunei-type )
FF250, A, ARG R AL RS FI 74/ . 2|
HE 25y, Fhrm Ak | a8 254
fiE, 256 TIN5 XAt BY W) Fh 7 R S Ak
IR, S ks S A B S AR A A B IR i 2
FEAO A,

) A VRIS I 33 A A, ] A
da e SN0 ATREN AL/ E HIDOE 2SN PRI VA
KA FEBS 734 TR 2340 ~ 2600 m 1Y JE IR ARAK,
AR R R, W GIRAE OC L™, #EX
FER R ZEIRBR IR RE R IR, R RStk b 3
NEPESE R, . AR ELAT R IR AR 2 A R e L
ALK FE T, OB w1k
TR 2 ~ 3 24 BARIENATZ, M
HAUH 2 ~ 3 JZHEFN BB A e i, 4R
Kk HHA G R AENF X, BS503R 5 40 it
[ B e R 5, "L R mE N RE, ©
TEEARIRR R, X5 X0 A
8 IS S Aol S At 5 8 P R IR 2 SR AR, 255 )
FEHS (S5 FRAE S Rl o3 A A 35, ATIAC RS
KRS Ry AR

4 it

ZE LA ATIN R, KRR BS 5 AR B 45 F 4
fiE, 7545 S AL RS 0 R AR N AT S I8 B AR A A L
o KWFRSACE R H | w2 41 20
a2 | AU T R AR
JRAE Y B I [F 25 MR A, S LA A 1 A 5 45
B, ek B RENE R TR E B
SEMMH ARG TE . LR R RIS H B R
P AEAR X 55 XS EE M RAE MR L R G 5 T
PRt T AR S . A R AL S FE b B A ) |
(= EEMEY VL Flora of China ¥k ib 358 k3
ARG AR R, EA I S — E AR
WO R, KR RS AR RO S L, T
Xof S AE bR B AT B T SR AR SC ST, I — %t
XH R B RN KA R RS TR B LU RTE S AE, O
AT RGNS, B KA RS AR F & 7

WAL ARG R

S 230k

[ 1] Noshiro S, Suzuki M. Ontogenetic wood anatomy of tree
and subtree species of Nepalese Rhododendron ( Erica-
ceae) and characterization of shrub species[J]. Am J
Bot, 2001, 88(4) ;. 560-569.

[ 2] Poli LP, Temponi LG, Coan Al. Anatomical aspects of the
gynoecium of species of Anthurium sect. Urospadix Engl.
(Araceae, Alismatales) [J]. Flora, 2012, 207(8) : 615—
621.

[31 El, 28, iV, BUMD. RIR R R R i

FIRFAEXTAEBE R R BF 52 [ J]. PUdb AP 2= 4k, 2013, 33
(10) ; 1986-1993.
Bai X, Li Y, Su SP, Zhao XX. Response of leaf anatomical
characteristics of Nitraria tangutorum Bobr. from different
populations to habitats [ J ]. Acta Botanica Boreali-Occi-
dentalia Sinica, 2013, 33(10) . 1986-1993.

[4] BIREE, FomfE. HASEMRG AT S#HML[J]. smEy
k5%, 1990, 12(4) . 353-365.

Min TL, Fang RZ. The phylogeny and evolution of genus
Rhododendron[ J]. Acta Botanica Yunnanica, 1990, 12

(4): 353-365.
[5] EXHE, ZOUM, k3, Jof, R PEIESERK
MR EFHE R G E T [ J]. 42254k, 2007, 45

(1): 1-20.

Wang YG, Li GZ, Zhang WJ, You J, Chen JK. Leaf epi-
dermal features of Rhododendron ( Ericaceae) from China
and their systematic significance[ J]. Acta Phytotaxonomi-
ca Sinica, 2007, 45(1) . 1-20.

[ 6] Chamberlaind DF, Hyam R, Argent G. The Genus Rhodo-
dendron; Its Classification and Synonymy [ M ]. Edin-
burgh. Royal Botanic Garden Edinburgh, 1996.

[ 7] A4BBE, BECF, sKIOM. FBEPRAEY TR OGUE S L
[J]. JP4kEY, 2008, 28( 1) 24-32.

Zou P, Lliao JP, Zhang DX. Spermodermal micro-
morphology of Bauhinia (Leguminosae: Caesalpinioideae)
[J]. Guihaia, 2008, 28(1); 24-32.

[8] HkEI PEHAEEEDIM]. L. FERAHR TR
#, 2014
Geng YY. The Genus of Rhododendron in China[ M].
Shanghai: Shanghai Science and Technology Press,
2014.

(9] wfe, £TH, 2k, 25, £, &KE. B 10 f

RSP R RS R [ J]. PEALM P E4f, 2014,
34(11), 2243-2254.
Miao Y, Wang NG, Li W, Peng Y, Wang L, Cai X. Analy-
sis on morphology and structure of the leaf and stem of 10
Euphorbia species in Shaanxi Province[ J]. Acta Botanica
Boreali-Occidentalia Sinica, 2014, 34(11) . 2243-2254.

[10] Ueda R, Minamiya Y, Hirata A, Hayakawa H, Muramatsu
Y, Saito M, Fukuda T. Morphological and anatomical ana-
lyses of rheophytic Rhododendron ripense Makino ( Eri-



(ER7R e 1

%534 %

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

caceae) [J]. Plant Spec Biol, 2012, 27(3) : 233-240.
RETA, A, AL RS S A S REL U] TP AR
%y, 2000, 20(4) . 335-338.

Xiong ZX, Du Q. Taxon and anatomy of leaves in Rhodo-
dendron from China[ J]. Guihaia, 2000, 20(4). 335-
338.

JAEge, EORi, K. 26 Rkt RS JE HEL AL R IE 2 By 2
SERFSELJ]. Mol BkE, 2008, 44(2) . 55-63.

Zhou LY, Wang YQ, Zhang L. Pollen morphology and its
taxonomy of twenty-six species in Rhododendron [ J].
Scientia Silvae Sinicae, 2008, 44(2) . 55-63.

A, BRI, /N A B RS AL RS JE 13 R R
SEtAESE N[ U] B LR S, 2009, 37(3):
1084-1088.

Rong L, Chen X, Wang XC. Leaf anatomical characters
and its ecological adaptation of 13 species of Rhododen-
dron in Baili Azalea area[ J]. Journal of Anhui Agricultural
Science, 2009, 37(3), 1084-1088.

Wu FQ, Shen SK, Zhang XJ, Wang YH, Sun WB. Genetic
diversity and population structure of an extremely enda-
ngered species-the world’s largest Rhododendron [ J].
AoB Plants, 2015, 7(82): 1-8.

Cox PA. The Encyclopedia of Rhododendron Species
[M]. Singapore: Toppam Printing Co Ltd, 1997.
Davidian HH. The Rhododednron Species: Vol 4. Aza-
leas[ M]. Portland; Timber Press, 1982.

Fang MY, Fang RZ, He MY. Rhododendron ( Ericaceae)
[M]/7 Wu ZY, Raven PH, eds. Flora of China: Vol. 14.
Beijing: Science Press; St. Louis:
Garden Press, 2005.

AR, %, WA, TR FRS R A T %5
SHIFREVIREIRIJ]. TARRIFE, 2014, 41(20)
37-40.

Shen SK, Wu FQ, Zhang XJ, Wang YH. Advance resear-
ches on artificial propagation, introduction and cultivation
of genus Rhododendron L. [J].
Sciences, 2014, 41(20) . 37-40.
Wang XW, Mao ZJ, Choi K, Park K. Significance of the
leaf epidermis fingerprint for taxonomy of genus Rhodo-
dendron[ J]. J Forest Res, 2006, 17(3); 171-176.
HIE, . WA LR = kS 2H 26 R A i
BRI AR LI]. WK% HARF
[z, 2013, 50(2) . 377-384.

Xiao H, Bai J. Leaf micromorphological characteristics

Missouri Botanical

Guangdong Agricultural

and taxonomic significance of twenty-six species of sub-
sect. Fortunes. subgen. Hymenanthe ( Ericaceae) [J].
Journal of Sichuan University: Natural Science Edition,
2013, 50(2) . 377-384.

FEK, Rifgsk, ELEE. FLESIEE 5 R Y MR K 451
MR B R XWIR ] WAL RE A B . ARER#
f%, 2010, 28(4) . 371-374.

Tang GD, Wu HQ, Zhuang XY. Leaf epidermal features
and their taxonomic significance of five species of Rhodo-

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

dendron in China[ J]. Journal of Hubei University for Na-
tionalities: Natural Science Edition, 2010, 28(4). 371-
374.

BRA, BORFS, SRER, ZEHW, S, S 30 FikkRY
JRALI T R WABUBSRIELJ]. Ve MY, 2015, 35
(1): 20-30.

Chen X, Huang CL, Zhang YW, Li WJ, Long CC. Micro-
morphological characters of leaf abaxial epidermis for 30
species of Rhododendron ( Ericaceae ) from Guizhou
Province[ J]. Guihaia, 2015, 35(1) . 20-30.

FAT, XUHEIR. FRSCHEGZE | oA R AR 5 B Y 38
PE[J]. FPF5TE, 2012, 32(5) : 532-536.

Wang GQ, Liu YR. Anatomy features and environment
flexibility of Rhododendron shanii Fang[ J]. Bulletin of Bo-
tanical Research, 2012, 32(5) ;. 5632-536.

T, RWE, KEY, F i Wilikise)E b w s
FIE RIS [J]. WAL ¥k, 1995, 15(6) :
36-42.

Ding BY, Wu HX, Zhang HM, Fang YY. Seed morpholo-
gy of Rhododendron 1. (Ericaceae) from Zhejian and its
taxonomic significance [ J]. Acta Botanica Boreali-Occi-
dentalia Sinica, 1995, 15(6) . 36-42.

B, EEHE, RER, BRI ST 13 Pkt By 8 M fb 7
WHOEAMIF[J]. BT, 2012, 31(10) . 66-70.

Chen X, Huang JY, Zhang YW, Chen X. Study on the mi-
cromorphological characters of seed for 13 species of
Rhododendron ( Ericaceae) from Guizhou Province [ J].
Seed, 2012, 31(10) . 66-70.

FEEE, ZFOCM, ks, Jofk, BRETE. R RN K
TESFHETEAL RS AL )E R F Mo TR [ J]. fEP 525
%, 2007, 45(1) . 21-38.

Wang YG, Li GZ, Zhang WJ, You J, Chen JK. A syste-
matic study of the genus Rhododendron ( Ericaceae) u-
sing micromorphological characters of fruit surface and
seed coat[ J].
(1):21-38.
Kingdon-Ward F. Rhododendron seed, with special refe-
rence to their classification[ J]. J Bot, 1935, 73. 241 -
247.

XUBER, ThmfE, ML, ARG ST J]. W
Jeglr %, 2010, 49(8) . 1903-1905.

Liu XY, Shen XQ, Zhang YH. Study on the leaf structure
of hardy Rhododendron[ J]. Hubei Agricultural Sciences,
2010, 49(8) . 1903-1905.

MEEYSEREE NS PEBEYE. 57 %, % 2500
[M]. dbnt: BlAihat, 1994.

China Flora Editorial Board. Flora of China; Vol. 57 (2)
[M]. Beijing: Science Press, 1994.

TE BB PP T, M. 4 B(M]. b
nt: BE AL, 1986.

Kunming Institute of Botany, Chinese Academy of Scie-
nce. Flora of Yunan Province; Vol. 4 [ M]. Beijing: Scie-

Acta Phytotaxonomica Sinica, 2007, 45

nce Press, 1986.



CER] PR ASE - /N RRE SEF A AL RO A S 1 it E 25 R T 5

HALRREAE . I | SHEN Shi-Kang et al.: Plate 1

ARIAEESIR, . HMMHEH, A B: 4, C. D: 2%, E, F. M, Pe; fiz; Ph. #1138, Vea: 4SIBMIZ,; X KR,
Phn: RBIERUZ; Phm: HAJZ; Phe: RIRZ; Ve 4k, E. £I; Co: JJZ; P: i, Pr: ffifli4k; Cu: MBUZ; Ue: L&
B Les Fallz; Pt MHEAILY, St MER414L, Vb, A0, Eh, RILE; Vbs: AN Vbe: A HMEMIK; Sto: <AL,
Anatomical structures of the root, stem and leaf of Rhododendron protistum var. giganteum. A, B. Root; C, D. Stem; E, F.
Leaf. Pe; Periderm; Ph. Phloem; Vca: Vascular cambium; X. Xylem; Phn. Phellogen cambium; Phm. Phelloderm; Phe.
Phellem; Vc: Vascular cylinder; E. Epidermis; Co: Cortex; P. Pith; Pr. Pith ray; Cu. Cuticle; Ue. Upper epidermis; Le:
Lower epidermis; Pt. Palisade tissue; St: Spongy tissue; Vb: Vascular bundle; Eh: Epidermis hair; Vbs: Vascular bundle
sheath; Vbe: Vascular bundle extension; Sto. Stomata.
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Microstructure of leaf epidermis and seed of Rhododendron protistum var. giganteum. A . Leaf upper epidermis;
B:. Leaf lower epidermis; C. Stomata; D; Leaf epidermis hairs (upper layer) ; E. Leaf epidermis hairs (lower

layer) ; F: Seed; G: Chalaza of seed; H: Hilum of seed.
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