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POLLEN MORPHOLOGY AND ITS TAXONOMIC
SIGNIFICANCE OF CARAGANA FABR.

(FABACEAE )FROM CHINA
Zhang Ming-li Tian Xi-ya
(Northwestern Institute of Botany, Academia Sinica,Yongling . Shaamod T12100)
Ning Jian-chang
Unstitute af Botany. Acadentia Sinica, Beiiing 100093}

Abstract Pollen grains of thirty-one species and two varieties of the genus Caragana Fabr.
were observed under LM and SEM. The results revealed that the pollen exine ornamenta-
tion of the species examined could be divided into two types: perforate and reticulate. The
laten type consists of two subtypes according to luming size and muri width. In the first sub-
type the lumina is round with diameter equal to muri width,and the exine is perforate in two
polar sreas, while in the second subtype lumina is irregular or polygonal. with diameter
smaller than muri width. The pollen volume was divided into four types.

The genus Caragana is a natural group which was indicated by the general resemblance
of pollen morphology. In this genus the pollen morphological classification was not in concor-
dance with the arrangement of the sections and series except Ser. Pygmeae and some
spectes. The pollen variation at infraspecific level was obvious, especially the species dis-
tributed in Qinghai-Xizang Plateau, such as C. jubata. C. bicolor and C. ertnacea . The
evolutionary trend of pollen morphology is from perforate to reticulate, which is congruous
with the evolution from the pinnate leaf group to the palmate leaf group in the genus.
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ME EXESWHENEEEFETHEGILE 31 &2 FEYEREEET T HE. HEMERE X
. 4 BB L REEAFEARH 0, AFRE. Z£X T FEMAEX DA RERFEL AT
AR BIFBEREB LA, W44 A BE, FREWERESE Y B RER— 5B 4.
FHEBESHTES BESERF—SHME ESLAHERSMER. AERESEXEER
AEFI AL —HFA BB EIGILFE Ser. Pygmaeae MERESNEIE. TREBESEH THERPBER,
A T T R A AT R E RS R, BN C. ficolor . jubata,C. erinacea 5 H 85I e FFK
ERESHIFRLERET S . R REYERESRARE A /DEL M ARRSHRL TN T FR
-2 AR TR AL .

;eiﬂ WL ERRE AR HTES /,)%f

%4)( 78 JLJB Caragana Fabr. $98 80 &% . EH™ 60 & ¥, EEFTH Ay HER . X
—RA 538 AT 1908 FRIFERE W EF V. L. Komarov i RHHITREE EHRED
RBMBHEETRTRT ZE AT SR K4 (phylogeny) BIHH 5T , #l 40 Moore(1968)
EREEFEEHTOTE. B EREARER. R RRERR . MERRGEE.
A RSE 4 HKFIEE.
EBILRHERES N MFEHE (ERBSFE, 1995; Ferguson ef af. 19810, £
EEREEMNSLERFE. FXHHEEAIRGE. . SEHHARX—BROERES, B#
AAEHFHREEXEBRRIEE.

1 HEHFE

PR H KA EFIFIREZTERZREMHNENCEREEETRE. AR
B, SRR — AR E 20 8, FERRERELS WETFE 20 8 REFHE,
F LB/ BACE BUE IR A R R E. MRS T BME T REN B8 T E &M
EERENERAL FNEEEREARENER G L. EERY. L3 )5 7 Hitach S-
300 HH RS DI IRA.

2 WMELR

2.1 HJLIRER—BE SR

00 LR 76 B 8 O 4 A R L I BRI, BH O B B B REDIR B R B O AR B LAY
B, BRI REMy =R, LRI = A REE o R B . R
BB, — R A 30 pm MUF . A RIFPEKES] 30 pm A B, BN ERTE
15 pm 7245 . FRIERMAENEE , KSR EMICE 20 pm PUTF . PHFAE 20 m PIE, B
ZAW . RKERRE, —BE%E.BRWRE, ARNENLE, KNEFAR, FHa
HRALE  WREFRREBREAFNE, A EERREG. A BAHE. B
LB i BOR IR , A AR, R L M — AR R A LR SR,
BEHH 1 pm, WA /AR R, Bk 1.5 pm, EWEHM, AR ERERE. A
SPEREEME S RO I B T ORI S PR S, IR
Hi e T o R/ANEFLA RS Ry B R R RN £ A, MERE. RE
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HSMBAESHES . RMEHASE, FEDTHRERS.MEIEESR T . FREFRBEE.
Fﬁﬁﬁmﬁﬂa‘ﬂd\iﬁ,
2.2 ENMHEEREBETE RF1

3 W o

3.1 M JLRERTE SR 1537

X4 BHEMREEEMERE, Gy LRERESIFIE L —5, BRLEE—,
IR =
3.1.1 REHIEREE O] AN AT

AKA L SERAFESA, FAEHE. BRIEE. H#HEEF: C. dasyphylla, C. sinica,
C. spinifera, C. gerardiana, C. tangutica, C. changduensis, C. arborescens, C . boisi. C .
pekinensis, C. brachypoda, C. rosea, C. polourensis, C. frutex &,

KR MEBARPREN, LR FERBIDRFRE LT 40 2 LR,

TRl FMERESMBEEHES, MEERABESIEE. BRERDFL. €
Y& C. erinacea, C. franchetiana, C . jubata , C. microphyila, C. leucophloea, C. pygmaea,
C . auranmtiaca , C. versicolor, C. opudens, C. licentiana, C. densa. C, brevifolia.

TR 2 MERENDTHRAES, MBS ERFENESZHE, MAOFBF.H
B E &R, MR E/ME.FHAEE. GF.: C. bicdor, C. alpina, C. zahibrucknert,
C. stenophytia,. C. turfanensis,

3.1.2 BIEEEHERAACEAENHR THE/DERRED T4 4 MU

(AEBMEF/NT 18. 0 14. 0 jum &HE: C . changduensis , C. polourensis, C. tur fa-

(B EBHEF AT 18.0~23.0 X 14.0~17. 0 pum Z 8], f83E : C. opulens. C. auranti-
ara, C. brachypoda, C. leucophivea, C. frutex, C.microphylla. C. pekinensis, C. stemophyl-
la, C. versicolor.

(COEWEBAE 23.0~28.0 X 17.0~20 um MG E R A #E: C. bicolor, C.
Franchetiana, C. spinifera, C. simica. C. boisi, C. brevifolia ,C. densa, C. rosea, C. lew-
cophloea. C. dasyphylia,C. gerardiana. C. zahlbruckneri, C. arborescens, C. pygmaea .

(DDFEMEFI T 28.0 X 20.0 pm BYEP, W15 C. erinacea, C. crassispina,C. juba-
ta, C. aipina. C. tangutica,

3.2 ERESSHBNE

EREHNERESSHNETERY S MU ENR— T8N ARNER AEX—
BREAEMA.ZF—ZEELERSEAEE . FlM, DB, R0 BERAEET H
ERESHEANRANREASERIEESHFR, SHNE —FayHF (RIHL,1993;
Pojarkova, 1945; Komarov, 19080175 B @Ry, ZEMHEMBT . FEMRERLE
e, EEX/PECEERE /N, fW,C. tangutica, C. arborescens . 1% B #if FRE AL
BIFE 2~3 pm, SRTT —EFh2RE RGN FRERERWEELE 7~8 pm, BN .C. alpina, C.

spinifera, C. erinacea %,
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F1 SAGJLRE
Table 1 The pollen morphological
2
e | mJ B % x bR # 2 A% E
name Plates Shapes Sige(p m) H {] Aperture characters
F/E
EHERA I, BRE il =fA.aETESE, R bk g8 E
Caragana 120 7 i I T (22 5~25.2) AMIFDE ALY E . ERAHR
dasyphstia | 2¢31 prolate, elliptic 23.8x159.2 1. 24 | 3-colporate, colpi long and narrow. margins
Poiark ¢ in equatorial | (17.40~20.9) thickened, colpus membrance sparsely tuber-
vk view culate ,ora elongate,outline obscure
" L ZAE.NE B PREEEANEYD
C. simi 1.9 AL €24 4~31.3) & . QR - AR ol . AL R BB
(B‘;JB']'MJ.‘!) 2 ‘32 ditta 26, 8x18.3 1. 46 | 3-colperate, colpi elongare, constricted in the
Rehd : (14. 8~21.B) middle region, margins thickensd, colpus
" membrance rugulate or tuberculate, ora big
=M. a8k E. N,
AL | AL (20. 9~27.8) MEREIE.-AALTHES
C.spinifera | , ’33 ditee 25.1%20. 6 1. 22 | 3-colporate,colpi elongate, marging indistictly
Eom. ! (15, 7~24.4> thickened s colpus membrance sparsely tuber-
culate, ora obscure
Eﬂifﬁ. #Fal o
1,6, | MAYMME R =
JI#A I, (10,5, £HEE (27, 0~36.5) ;ﬂmﬁami{ﬁa;hﬁ‘f'ﬁmrﬂf}ifﬁf
C.erinadea | 28 | prolste, elliptie | 31.3%23.5 |1.33| %% + oo ‘.:d."". c't‘f “hick P
Kom. |2:34,| or long-elliptic | (22 §~25.2) n;“""' mazgins indistinctly thiskened, ora
35,36] in equatorial abacure
view
I IL 2,37 A.t = M ER N LR E
C. franche— 140 ' dite 27.5%17. 4 1.58 | 3-colparate, colpi narrow, colpus membrance
Hana Kom. ¢ ruberculate,ora obscure
KR i _ \
=Ml (1.1.8) RYWAE (20.9~26.1) a%i‘ 'glﬁ;ﬁm‘;mﬂ*‘ﬁxtﬁd .
C.¥icolor |2:38,| prolate, elliptic 23.6x18. 7 L26| o m‘pﬂ;ﬂe colpi long. margi .
: . - ' ymargins thickened ,col-
Kom. 41 'l:ilew equatorial | (17.4~20.0) pus membrance tuberculate,ora large ,elliptic
AL | 1.2 AL (23. 6~25.2 =SSR, RN . AR
C. crassispina | 2:39 ditt 24.8x20.1 1. 24 | 3-colporate,colpi rather elongate.slightly con-
Marg. W42 ° (18. 5~21. 7} siricted in the middle part,ora obscure
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HIZEN S I
characters of the genus Caragana
JTI“ B $% fE
Exine characters EX R L T ¥
Bk ™ pr B 4 Voucher
Stratification Thickness(pm) Ornamentation
=Yg, 8 1 ShEERERDEA Xinjiang (¥ 8 . Wupa( 247),
obacure micro perforate Xinjiang Exp. 561 {PE)
Cil=l ] Ak Shaanxi(BEPT) , Mixian{J& &),
ditto ditto K. T.Fu 2584 (32)
1
=il g2 0L AL Xizang(FORE) , Dangxun{ 24 ),
dirto rather thick ditto Zheng M L et Zhang S Z 94265 (WUKD
at two poles
Xizang ( FGML) , Lazhi ({28 )1, Zhang M L et
Zhang S Z 94210 (WUK)
et Al Lazhi (X )2, Zhang M L et Zheng S Z
BEMEn% 0 P AR S 4
distince, sexine & 1~1-3 finely reticulate 94225 (WUK),
thick 88 nexine Sichuan (P JI| ) ,Songpan ($%:#%>, Zhao Z Z et
Zhao Q S 10437 (SZ)
Sichuan (i JI| , Qisnning{ KL T ) 5404 (SZ)
#1-2% 2 | H- RO 4R 2 i,
FYXESHEER | Xeang (P9 ME), Gongbujiangda ( T IL L),
% Zhang M L et Zhang (SZ) 94174 (WUK)
reticulate, mun width | Sichuan{fd ||}, Muli{AHE), Yang ¥ B 7038
equal o lumina diame- | (5Z)
ter
48 2% T A AR £ 46
FASRESTHABE | Xieang(FW),Linzhi(# %), Zhang M L et
BB 1 £ Zhang S Z 94084 {(WUK)
obscure reticulate, muri width | Sichuan ([ N[} ? Jiang R et Jin C L 01578
are small than lumina | (SZ)
diameter
ﬁ!ﬁﬂﬂﬁ:lﬂﬂﬁﬁ%’
8 1 A G | Sichuan (P JIl), Mserkang (3 45 6) , Zhang
indistinct dlumitg A | g7 o Chang C Y 94385 (WUK)
eter are equal with muri
width
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s
rE B x o E OB ALK E
e Plates Spapes Size (e m> Z Aperture characters
F/E .
=W, . PGS, RimEe i
REBAL 1240 AL (22. 5~34. B) RS TN N T _
('PulL 3 3 '43 dirt 33, 12 25.3 1. 30 | 3-colporate colp fing and long,constricted in
Pois Pl fre (19. 4~27.B) the medium . margins thickened , colpus
) membrance rberculate ,ora chscure
C. jubata i =AW TR, PITALE,
var. 3112?6 1L cgg'fxga' ;) 1.3 | PALARER
pygmara ’“ ' dirto (18. 2~23' 23 - 3-colporate, colpi long and fine, slightly
Rgl " ) constricted in the midium ,ora obacure
THREW ERE, FME =An . huEE. 88 . R ERAR. T8
wmiL || WHEANE | @s1~33.4 F—HEs, Ak
C. jubate 3’51 prolate  long- 2B.5X21. 4 1.33 | 3—colporate,colpi fine and long,rather dseply
VaE, Tecurva ! elliptic in (18. 5~24. 1) colpus membrance tuberculate, a septum in
Licu f. equetcrial view the medium,ara big
muwm | o (26, 1~33.1) Z7.w, W ABER AR ARLRS B
C. aipina 4,55 ditt 28.7x18.8 1. 53 | 3—colporate,colpi fine and long, colpus
Lioua 1. '55 ! o {14. 8~22. 6) membrance tuberculate,ora chscure
=AM o R mEe k. 9EER
Egﬁﬁ:it. 457 Mk (22. 6~ 26- 1) ooy A AL
il P dinte 23.9%1T.B | 1.84 | 3-colporate,colpi rather short,margina thick
o (15, 7~18. 1> ened slightly, colpus membrance sparcely tu-
Royle berculate ,ora narrow and long
=AW eSS, R h sk, FEEgE
gtrnxg_ﬂ, 1:12 ALt (29.5~31.3) EW R, LR
l.ltm'fgut:[a 4,59, ditto 30.3%2L5S 1. 41 | 3-colperate, colpi long and perrow. margins
K. 50 (15.1~22. 6) thickened , comstricted or not in the medium,
ottt ora narrow and long
E AL ALE AWK RSN, AR S
:‘ - 1:45 h 16.7%12. 8 1.32 | 3-colporate, colpi long, colpus membance
zeevesiy ditto rough bacur
Liou . rora ohacure
=3 3 NP KmE, RiNE (22, G~ 24 4) =M. oM ETHEDMNSR. HNAL#M
C.zahib- | 1,30 | WAWMEE | 0, 10 | 95| K- REE
ruckneri 3:50 | prolate,elliptic | (12' 5~19. D - 3-colporate. colpi Darrow, mnargine obacure,
Schneid. in equeatcrial view - " ora narrow and long selliptic
Him L (26. 1~27. B) =AM P . R R . AL
C.arbore- | 1118 [l 27 a0, | 1.3 | K -EEE
scens 3,53 ditto (19' 1‘_‘22' 63 : 3-colporate, colpi constricted in the medium,
Lam. ) " the end curved toward poles,ors big elliptic
RE#BIL | . AL (21.B~27.8) = e AR K e gk, pIFLAE R
C. boisi 3 '52 dite 25.8x18.5 1. 39 | 3-cclporate, colpi rather short, margins not
Schaeid. : ° (15.7~20.0) | | thickened ,ora subround
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Cont.
EdN BE 5 IE
Exine characters F AU FAES
B X |- ;3 £ % Voucher
Stratification Thickness{pm) Ornamentation

Hobei ({4t} , Lingshan (B2 (L1 3, Jin D F 0153
(PE}

L PIAR g . . . .
; 1 h Sichuan{Pq JI| >, Lixian (P &), Jiang R et Jin
ditto reticulate C L 01158 (SZ),
Muli¢AH).Yu T T 5648 (PE)
FHE 1 Py 4R £ 6 Yunnan ( z B ), HabaHe (8 B ¥ ), Feng
indistinet reticulate (GM) 1145 (PE)
P AR S 45 , T ¥F 3 B 1
Z 3 H TRARERMEX | Schuan (P >, Ganshi (H 2O, Jisng R
indistinet 1 reticulate, muri width 90100 (PE)
smaller than lumina di-
ameter, lumina big
ﬁﬁﬁgéﬂﬁﬁﬁd\
FHE . - N
Et{; 1 reticulate, muri width f’ic::;u;;(()”) »Kaogding (2>« Zhao Z 2
are small than lumina
diameter
i 1 DAL Xizang (7 3, Jilong (% B, Naito T et
diteo miceo perforate Lang K Y 712 (DE)
ﬁﬁgg;ﬁl’;?ﬁﬁ%
=] ] . .
EJJ: 1 reticulate ,muri wiare Sichuan (P )I[ 3, MaerKang ( I /R M), Li X
itto ! . 71140
equal with lumina
diameter
AT Xizang (7§ 8 ), Changdu{ B #8 >, Jiang R et
think perforate Jin C L 02574 (PE)
P AR 2 b, MRS AR
L) BPREE Hebei( FIt) , Zhangiiakou (K& 1) » Ho S ¥
indistinct 1 reticulate, lumina 18765 (PE)
becoming fine near
equator
= =l 1 il Hebei (L), Laiyuan (37, Lin T M 2347
ditto ditto (PE)
AL 1 Ak Sichwan{ P9 )I[ ) , Kangding (HESE ), Thao Q 5
ditto ditto et Wu Y Q 7 (SZ)
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- e
e mm ®ow K b R IR
= Plates Spapes Size{u m) =z H Aperture characters
P/E
=AM @ e, R R
@Bl |, AL (18.3~322. 6 AEK EEE
C. pekinensis | ' it 20.2%16.1 | 1.25 | 3-eclporate,colpi margins thickened slightly,
Kom. ) (14.8~17. 43 colpus membrance tuberculate,ora rather big
subround .
. =A% R, SRR B, AR K.
dcufqu 1.28 AL (18.1~22.6) B . A AL T
;’ ﬂa“‘" 4‘ o1 divee 20. 7 16. 3 1. 27 | 3-colporate, colpi fine and nerrow. margins
ity : ' (15.4~17. 4) thickened slightly, ora big, subround, some-
times ora membrance raised
L o pipritl 0. B BB AT
;bidm 4162 ﬁolam-long— 19-4X13.0 1. 49 3-colporate, colpi rather long, colpus mem-
Pojark. e tgz:f&::_ua brance sparsely ruberculate,ora obscure
®=mA)L Ak =A% . EPHESE.AAFHE
C. pygmaea | 4,63 ditto 23.3x13.0 1. 79 | 3-colporate.colpi constricted in the medium,
(Lizn. }DC. t ora obscuse
WL (18. 3~24. 4 =AMk, mu iKY . A
C. anantiaca | 1* 13 A.E 21.0%15. 4 1. 36 A
.Koehne 5e72 ditto (12' 2"-'18. 2 - 3-colporate, colpi long and narrow, margins
. - thickened ,ora elliptic
LML 466 AE =A%k . AAFHE
C. versicolor 5'59 diro 22, 0% 13.5 1.63 | 3-colporate. colpi long, fine and narrow. om
Benth. e ' obacure
kil PO I - =AM, WMER I ARLFNE
;:ﬁ 5,67 ditto 20.8x11.4 1-82 m::: rolpus membrance ruberuculate,
=AM, S, AR, R, B
hanlL g pattrg L R
) 5.70 late, ellpitic 20.2%14. 2 1. 42 | 3-colporate, colpi quite long, near two poles,
PyMI: | protate, il vi wider , colpus membrance raised, and with -
OJar. in equator view berculate
Hmn L - =R EESAR. A THE
C. Igpu!mu 5:71 E{; :5:1(51' EOGNZIO 4..52)) i ii 3-colporate, colpus membrance tuberculate,
om. ora obhscure
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Cant.
o8 E
Exine characters F R SEAE 45 2
B " 8 Voucher
Stratification Thickness( prm ) Ornamentation
HLE >1 hEA Hebei{# ik, Donglin( % # >, Liu T M 351
ditrn = amall perforate (PE>
PSR B i . P ¥ 9 HE
B, pist
S5SHEBESH® . . .
1= 3: &::F . me Shannxi (B¢ i), Jinbian (4 33), Cuel Y W
clear ,sexine 89 1.2 'E"‘u‘“::'u':l“:i:‘“h 10572 (PE)

thick a3 nexine

lumina diameter

ditto (K]) 602 {PE)

EL MNei Monggol{ P #¥15),

ditto Erkian{ = %), Zhu Q C 042 {PE}

BRMR, At Xinjang (B H)
d:R*ﬂ.* 1 At Thaoshu, Yili (2B ), Li AR et Zhu J N
"al ,s5xine a8 tto 16595 (PE)
thick as nexine
~ B . FARTE R

- L UPE 1] R
N AMERSHIEE
SR

reticulate, himine itreg-
ular, lumina sparsely tu-
berculate, lumina diam-
eter are squal with wuri
width

Xizang (76 3> » Mielarnu{ % £ & >, China et
Japan Exp. T 211 (PE)

PR S0, PO RBE
FARERS

reticulate, muri width
gre small than lumina
diameter

Heilongjiang (2 {T), N. Mt. Manshouhi (il
#EAL ), Li S X o al. 813 (PED

HEFFL
small perforate

Shagnxi{ BT ), Jinbian(#¥i}1), Shaanxi For-
est ofi. 136 (PE)

Mg, RS
PSS
reticulate, umr width
are equal with himina
diameter

Mingxa (T ¥ 3, Holanshan {® 221), Ho Y
Q 2352 {FE)
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% ﬁ‘ 3%
Spmiﬁﬂ Fi- N *x b G- WO oW i
Plates Spapes S1ze( i m) ZH Aperture characters
name P/E
0333 i-11) =M, kT, HEE LS. M E R
MHBBIL| | | REEHEE " AILFH B
Tl;ru . 5‘68 prolate, longel- 24.1%13. 8 1. 75 | 3-colporate,colpi long and narrow , constricted
Mnxit.n i liptic in equato- in the medium, colpus membrance rubercu-
. ' rial view lete sora obacure
K3 E. RNT
MAEmEE.B
WRE =
HE®X )L BR=NE =Wk e ER . LA R
C. licerdiana | 5,73 | prolate, elliptic 23.5X18. 5 1,27 | 3—colporate,colpi long, colpus membeance tu-
Franch. m equatorial berculate ,ora cbacure
view , triangle or
obtuse-rriangle
in polar view
Ewx. AER
RAMEIL REE SR WL BRI T
", | 5:74 | prolate, expand- 16.1%14.8 1.90% | 3-colporate, colpi long, colpus membrance
] F f ed equstor, densely,ors membrance raised
: rhombus in
equatorial view
ERE RAE _
Cﬁw‘ﬂ)l‘ 1.15 Hjﬁﬁﬂ}ﬁn‘pﬂ (20. 9~24. 4) E%?U,W&'ﬂﬂ*'ﬂ-m,lﬂﬂiﬂﬁaﬁﬂ.ﬂ(,
. brevifolia | ¢’ prolate, elliptic 23.1x16.8 | 1.38 ;
Kom. |75 n equitoral | (15.7~17. 6 ﬁ'&“ﬁ:ﬂﬂmﬁ"ﬁd BAFTOW , mar-
1417
EHABL (Gan| gy 26, 0-26. 5 =T, RE. AN AT
C. densa shi) ditto X(l.s 0~1;1 o) 1. 43 | 3-colporate, colpi shorter, colpus r!wmbnnoe
Kom. 16,21 : ) granulate ,ora obscure
5176
g £ 2]
e ALt =T, W, B AEE
wfmm 5177 ditro 17.1X12.6 1.36 3_—-colpo;ate,oulp; fine and narrow , ora obscure
{Kragan. }
Kom.
HEBE,. AR
SRR || BRABAR | 55220 ST AR M SR, A TR
Linn. ) si?a aubspheroidal 20.5x16. 2 1.03 | 3-colporate,colpi wide,colpus membrance ro-
C. Koch. ! protruded m’c_ (13.9~17.4) berculate,ora raised, rather high
qguator »rhombua



http://www.cqvip.com

1 345

£ OO0 http://www.cqvip.com|

KA, M ILRERTE SR TIM X 407

Cont.

5t B Fr 4E

Exine characters

B X

Stratification

L. 3
Thickoesa{um)

ool i
Ormamentation

F BRI
WVoucher

AL
small perforate

Hebei{ 7 4t) , Donglin (B>, Liu Y 10314
(PE)

Aiai. AERES
PR E&N%
reticulate, muri width
are equal with lumins
diameter

Gansu (CH # ) . Huining (<2 T°) » Yellow Exp.
5704 (PE)

i
perforate

Xinjiang { # 8}, Qiemo { H X ), Xinjiang
Exp. 9305 (PE)

REEm
obacure

PRGN, IS RES
5 L 2 A
reticnlate, mmiri width
are egual with lumina
diameter

Sichuan (X W 3 , Bongyuan » Shuajingsi { £ &,
M#EF), Chou HF e Fhang Z Y 22072
(52>

il
ditto

Bt
ditro

Sichuan (P ), Ganzhi ( HF #), Guo YH &
al. 111073 (8Z),

Hong yusn Shusjinshi (£ 5 8#5 ), Zhang
ZY et Chou H F 22380 (PE>

M. AEE M
E.AFF SEHRR
Hi £ FUL 3R 40, RN
EE

reticulate ., lumina
polygonal, margins un-
even, lumina becoming
fine near equator , round

Xinjiang { # ¥ ), Kuche { B %), Xinjiang
Exp, 473 (FE)

EEAL
small perforate

Xinjiang CH



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

408 WY 4 % ¥ iR 34 &

SEHATE ), & Ser. Pygmaeae FH) C. pygmaea. C . leucophioea, C. aurantiaca, C. var-
sicolor, C. stenophylia R RACHRE R BRI EKEE. MY SHIRERELHS, B
C. stenophytic WHRE /N TF R, EEER IBRENKRE BAX BRI —=
HARE. X—ERBS LR bl 2~4 &, FR. H@EAEE, ML 23, B
ROREE M, WG, TORL Y TRt B R R RO T R B AT WRE . ERES L
HEHX—RSHTHRBHER. C. arborescens 5 C. boisi e— 3 iE% M  ERE AES
AR AL, SR FFA AN HE, o — . KERN=FWERE.
ShEES W AN TR /NS AR — B iR B B — X R R

C. franchetiana, C. bicolor i C. crassispina JRIL&F . HIEBHFEAERHEZ. OIS
RS I AR R EEH XARE AN X S HHESHIERLESHERE XS, 3
HIANHEMW C. crassispina I C. bicolor. RTTEMEBERIMEHX 3 M HERESH
EER . HIERAEK TATLEN C. franchetiana FEER A HEHEE . ARFHNTE
BES NBIER C. bicolor,

C. jubata SYAREEL W ILM, REH. . AR T . FHEEIEEHASN, B(FEHYD
FICURAL,1993)ic8k . H 1 FF 3R 1 TR, FXWETRE 5 M AFMEREHFS 1 #F
AP IERIEE. KW C. jubzia var. recurva Liou f. (A RE, RFAENHFHE,.E2-
50010) B8 M HEE , R, B8, S B8  FLIWE, P —Ril . HRF 3T X
EAEF, TR EBEMRE RS 01168) . B IMEL M R/ NETL . HEXRRE
EEWRHRBEA, 2 AR ENE  WE LS FRREE. AIERESEL LD
R EAX—Fh PR TERMB K.

C. erinacea 5} A6 TE B 380 IR, AR = b 72 0 1|, 2 V6 3 2% I )] B R 8 R, X VT 7
W, EZITMET S REFFABENIFE. RAWEBT T FHRE.EBE LA
= C. : czianag Kom. ,(JEBF I EEBFMELE C. erinacea X4, 1ERELS CEHE1 -
D XEHBEF, SAHEAHREER . C.spinifera WA THIE TR L EFE AR, X1
FhAR R C. erinacea RS FF . RIBRH ENFEHRERBE —BIREHERIESE AN
ERESTERTHBSESERAKRERWNE. B FRAMER C. erinacea Y7
BAEREK., RAEREHE Lazhi D TFRINIWHIER KN 27.0~36.5 X 22.6~25.2
pm, TE PR NGEE, SR, BN, AR 4YR 1.5 pm , R R/NEA. KRB
R (Lazhi 2) F R M AT E8 /MK 21. 8~29. 6 X17.4~21. 8 um , F R LEEE, 7
B, BUosiN RN 1 pm . RE WNEBATER K/ 17.4~20.9X13.1~17. 4
pmn, SMEERE, 2 UM, ALK 1 pm , X —F IR R A2 40 TR 5 CRE.

R Walker (1980) M FHEBER /AR E BB M EE . KT LB &
BN 7T N M 2 T RS — 2 T R L B R R — R S0 PR BB S
JLURAIERTES BT R AR PR m PR SRRk, AR AT
BEOAECHR, KRR PRAER, SBE A YRR R B F S A GEAESE, 1993,
Moore, 1968) C. arborescens, C. boisi 2§, i AR R HR M FARIFEF A EERH AR
fhEy . ATERER 447, ZE BB AL 7E 23. 0~28. 0X17. 0~20. 0 pm Ay, K Z X AR
A, T EAEE/N 18.0~23. 0X14.0~17. 0 pm BY25 8 B8 T C. pekinensis, C. micro-



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

4 3 RHEN, ARLRERESRESXEY 409

phyila §t, WBAT BERTRFFLI R GRS Ser. Pygmaeae HTEITHE,

# % X W

FRE RFEF. RERSF 1995. PEEHERES B b BHEHEE. 251~252

ob [ B2 B i 4 T 9T BT A B A RO 43R, 1980, FURSEERMA B — 80 L B g et go

XL 1993, MM ILM. TEESE B2 88108 LE - BEHEH.13~78

SRAEEN, EEW. 1993, BHAXIBRBERBILREBETE. AXAEHREBEN Hid. s HEDTHR.
15{4) :332~1338

Ferguson1 K. Skvarla J ], 1981. The pollen marphology of the subfamily Papilioncidese (Leguminosae).
In: Polhill R M, Raven P H. eds. Advances. in: Legume Systematics, part 2, Royal Bot Gard. Kew.
B859~896

Komarovy ¥ L. 1808. Generic Caragana monographia. Acta Horti Petrop, 29(2):177~388

Moore R . 1968. Chromosome numbers and phylogeny in Caragana (Leguminosae). Can Bot J, 46: 1513
~1522

Pojarkova A 1. 1945. Caragana. In: Flora of the USSR, 11:327~368

B &85 Explanation of the Plates

Plate 1 1. C. bicolor: 2. C. crassispina; 3. C. boisiy 4. C.spinifera; 5. C. erinacea{Songpan); 6. C.
erinacea(Lazhi 1)) 7- C. marimowiczianas B. C. bicolor (Sichuan 1) 3 8. C. sinicay 10. C. erinarea(Lazhi
2)y 11. C. aipina; 12. tangutica; 13. C. alpina(Lazhi); 14. C. jubara( Lixian); 15. C. brevifolia; 16,
21. C. densa (Hongyuan)) 17. C. densal Ganzi)) 18. C. grborescens) 19. C. aurantiara; 20. C. dasy-
phyllay 22, C. erinacea(Qianning); 23. C. frutexs 24. C. jubata(Linshan)) 25. C. jubara(Muli); 26.
C. jubata var. pygmaea; 27. C. jubata var. recurvai 28. C. microphylla; 29, C. pekinensis; 30. C.
zahibruckners.

Plate 2 31. C. dasyphyilas 32. C. sinica; 33. C.spiniferay 34,35. C. erinacea {Lazhi)y 36.C. eri-
nacea(Songpan) s 37.40. C. franchetiana)y 38,41.C. bwolory 39,42, C. crassisping (31,32,39. X 3003 33-
38. X 2400; 40~ 42, X 6000).

Plate 3 43,44, C. jubata (Lixian); 45,46, C. jubata(Linshan); 47,48. C. jubatz var. pygmaea; 419,
C. changduensisy 50. C. zahklbrucknersy 51. C. jubata ver. recurvas 52. C. boisi) 53. C. arborescens) 54.
C. pekinensis. (13,50~53. X 2400545,47,49. X 3000:54. X 3600,44.46,48. X 6000).

Plate 4 55,56, C. aipina; 57.58. C. gerardiana; 59,60. C.tanguzticay 61.C. microphylla; 62. C. leu-
cophisea; 63.C. pygmaeas 64. C. stenophylla 65. C. roseay 66. C. versicolor. (55,57,59, 61, 62,64, X
3000; 56,58, 60, X 6000, 63,65,66. XX 2400).

Plate 5 67. C. stenophyliay 68. C. rosea) 69. C. versicolors 70. C.brachypoda; 71. C. opulenss 72.
C. aurantiacay 73. C. Heentiana; 74. C. polourensisy 75. C. brevifalia; 76. C. densa (Ganzhi); 77. C.
tur fanensis; 78. C. frurexr (67~69. X 6000970,71,73. ~77. X3000;72. X 2400)78. X 4150)



http://www.cqvip.com

