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Observation of micromorphological characters of five species in Oxalis CHEN Ming—lin® , LIU
Deng-yi, LI Shan-shan( College of Life Sciences, Anhui Normal University, Wuhu 241000, China) , J.
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Abstract: The micromorphological characters of leaf, flower, pollen grain and seed of five species in
Oxalis L. are observed by using SEM and LM. The leaf epidermis of five species all present paracytic
stomata, encircled with 3 — 4 irregular epidermal cells. And the stomata occur on hoth sides of leaf
epidermis of O. corniculata L. , O.: corymbosa DC. and O. acetosella L. , especially in lower epidermis,
whereas that only occur on lower epidermis of 0. triangularis A. St.-Hil. and O. griffithii Edgew. et
Hook. f. Pollen grain sizes of different species and long or short stamen of the same species are various.
The form of pollen grains is resembled subsphaeroidal ( 0. corniculata, O. acetosella ) , prolate (0.
triangularis, O. griffithii) and prolonged prolate (0. corymbosa) , with three circular on polar view and
three or four colpi on their equatorial view. There are irregular foveolate or course reticulate sexine
ornamentations on pollen surface, the meshes are distributed with tuberculate pustute or not. The seeds of
0. corniculata are small, seed surface with unequilateral hexagon meshes, and the meshes are full of
prismy pustute with uncinate process on its center, while the seeds of O. griffithii are bigger with less
course seed surface.

Key words: Oxalis L. ; leaf epidermis; pollen; seed; micromorphological character
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Wi%RA Explanation of Plates
BAR D 1-3. MRS 1 B 2. 60 3. ERERUBES, 4 -7, BREERE. 4. EE; S AGIR; 6. BRDRUEE (PRETE) 5 7. RRCRIEEE (AR

). 8-10. (UKERE. 8. 7E%; 9. 6, 10. FEALMAEE. 11 -13. A7EERRE: 11. 154, 12. 76 13. IEAEAMES, 14 - 16. AR
14, B 15, 8 16. MR, '
1 -3. Oxalis corniculata L. ; 1. Calyx; 2. Petal; 3. Style and stamen. 4 —7. O. corymbosa DC. ; 4. Calyx; 5. Petal; 6. Style and stamen
( mid-stylous flower) ; 7. Style and stamen (short-stylous flower). 8 —10. O. griffithii Edgew. et Hook. f. : 8. Calyx; 9. Petal; 10. Style and stamen.
11-13. 0. acetosella L. ; 11. Calyx; 12. Petal; 13. Siyle and stamen. 14 —16. O. triangularis A. St. -Hil. : 14. Calyx; 15. Petal; 16. Style and

Plate I

stamen.

mig g

Plate 1I

1-3. BERHEIER . 1. BERETES, /73 W; 2. BRRAER, /R4 9; 3. EMRELM. 4,5, FERIES . 4. FWERELK, =2 8;
5. IEMRESM. 6,7, BEREIER . 6. (WERRKEIEH, /R2 W; 7. ERRELM, 8,9, HIAERERKEIER: 8. HERRKRER, R31W;9.
MRS, 10,11, S0 BERRIER : 10. Sr-MEREER, R 2 W; 11. ERRES.

1 =3. Pollen grain of Oxalis corniculata L. ; 1. Pollen grain, showing 3 colpi; 2. Pollen grain, showing 4 colpi; 3. Surface omamentations.

4.,5. Pollen grain of O. corymbosa DC. : 4. Pollen grain, showing 2 colpi; 5. Surface ornamentations. 6,7. Pollen grain of 0. griffithii Edgew. et

Hook. f. ; 6. Pollen grain, showing 2 colpi; 7. Surface ornamentations. 8,9. Pollen grain of O. acetosella L. : 8. Pollen grain, showing 3 colpi; 9.

Surface ornamentations. 10,11. Pollen grain of 0. iriangularis A. St. -Hil. : 10. Pollen grain, showing 2 colpi; 11. Surface ornamentations.
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A, 3 R T XTI 7 T 0 A ) O S R AE I & TH
WRHGE. EER % BMERHR R ENE T
BERE @R, INBERE AEBRE (O
acetosella L. ) J¢ 28 W BRI B B - 3% Fe 454 L AE 45 M
B LM SR RRAE TR AR KD RSO S RRAE , LA
B BB A AR W) 2 RIS AL B R BT R
W RSB A R G AT ST SR A IE

F1 SHEREBEVWHRERSIEREER
Table 1 Vouchers and origins of five species in Oxalis L.

1 MpAe Ty ik

1.1 ##

PR SRR SR AR Y — o B LR A A
YRR AR AL - P ER Y B S AR A4S 18
Heft, B — oy i fEE T 2004 4£ 9 H £ 2006 4 3
A5 BIR A 25N G 3 LA A A
BATH R P I b . FRIEAR AT S Kbt R IR
R 1,

Fe L [a]

ok SEIERAR RIA A RENE gy
Species Voucher No. Collector Locality o Herbarium!)
BERE 0. corniculata 2005015  B&BAAK Chen minglin BEEFEH Wuhu, Anhui 2005 -04 -20  ANUB
583103  #:#IX % 90153 Flora in East China  JTLP#7K Xiushui, Jiangxi 1990 -04-26  NAS
FiERE 0. corymbosa 312 AFENo PEVE R T Wugong, Shaanxi 1953 - 06 -03 WNU
2005018  BEWIHK Chen minglin LHIEB Wuhu, Anhui 2005 -04 -20  ANUB
IIFESREL O. griffithii 2005001 BEBIAK Chen minglin Z‘{‘ﬁﬁﬂj Huangshan, Anhui 2005 -03 -24  ANUB  __
0643230 Wai and Shan YLVG ) 111 Lushan, Jiangxi 1997 -04 - 06 NAS
HFIEBEREL 0. acetosella 2005021  BREAAK Chen minglin WA Hangzhou, Zhejiang 2005 -05 -22  ANUB
573765 A No AP No 1981 NAS
ERERE 0. triangularis 2005028  B&BAAK Chen minglin VL7 F§ 5 Nanjing, Jiangsu 2005 -05 -21 ANUB

D ANUB: 80K 224 Y R A AR A= Herbarium, Department of Biology, Anhui Normal University; NAS: JT#34 « HHEB =BG HF5E
Fr¥a448 Herbarium, Institute of Botany, Jiangsu Province and the Chinese Academy of Sciences; WNU:. Fidb K22 ¥ R Mir A%

Herbarium, Department of Biology, Northwest University.
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SRR, FmEH KRR, VBEE, TURE 2 &8 6
ZI/INBR % T ER , BB T, Tmeg R (B
R 1-4) o AW S, PHELRK 15.03 £0.72 mm,
SAEIEIEMI 13.55 £ 0. 62 mm, IR E L 4, {850 &
BRI, BB TR B 2 &M
Mo, h e, BHA 8 FHEMEHRK(EMR I-
5), BHNBEETBNERE, PRAALE(EMRI-
6) (FL¥EMER, FR) K 5.24 +0. 14 mm, FHEE
E,VBE, FHERB,LPREE,KEEK7.01
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0.11 mm, LB EAFZERIRE, EHAENEITH
BXEMBEENBLFE L, K 3.25 £0. 14 mm;
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1: MHERT L3R Upper epidermis of O. comniculata L. leaf ( x200) ; 2: B3 M T S Lower epidermis of 0. corniculata leaf ( x200) ; 3: Bt
WEH T AL Stoma on lower epidermis of 0. corniculata leaf; 4; HiEE2 M -3 Upper epidermis of 0. corymbosa DC. leaf ( x200); 5: 4
B T F K Lower epidermis of O. corymbosa leaf (- x200) ; 6 ;. HEEELH T 3 & X 7L Stoma on lower epidermis of 0. corymbosa leaf; 7. IlIEEHKEL
M |3 Kz Upper epidermis of 0. griffithii Edgew. et Hook. f. leaf ( x200) ; 8 [LEE3R B n T 3e /7 Lower epidermis of O. griffithii leaf ( x200); 9
IEER F M TR B E Vellus hair on lower epidermis of 0. griffithii leaf; 10 [LEEKELH- T % J < L. Stoma on lower epidermis of 0. griffithii leaf;
11: 46 B ¥ B - |- 3 [ Upper epidermis of 0. acetosella L. leaf( x200); 12 [ 5 Bf 3K ¥ 1 F 3 J7 Lower epidermis of 0. acetosella leaf
( x200); 13: HIEBEE LM T #E B S 7. Stoma on lower epidermis of 0. acetosella leaf; 14. 2 M- HE3Z 2 H | % ¥ Upper epidermis of O.
triangularis A. St.-Hil. leaf ( x200); 15; SRR EM T FHE Lower epidermis of O. triangularis leaf ( x200) ; 16: 2B EF FRESTL

Stoma on lower epidermis of O. iriangularis leaf.

1 5 HErREBABNM R E RSO ESE
Fig. 1 Micromorphological characters of leaf epidermis and stoma of five species in Oxalis L.

RESE 10, KMERE 5,4 6.95 £0.21 mm; 'PRFHER S, 0.23 mm, PH €, KR, WK E, Tk
K5.28+0.15 mm, HHKEE, HEO(ERI-7), TREERI-8), M85, 14.21£0.35 mm, 5
2.2.1.3  WFREEERAFIE 1655, K 6.71 &, BIRBE 41 E , IR 1H A W 8 F) 58 A PRIR KR, Bk

o
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LA AP (ERMR 1-9) . EHES5, 5 9.51 +
0.17 mm, BT, Ak O, &R 10,5 K5 4,
Tl K KT 110,14 mm; G EE K 5. 14 +
0.27 mm, FEZK, AAMA (B I-10),

2.2.1.4 FEBERENIETRAE %5,1K3.85 «
0.12 mm, 3R &% 60, BAEE , 15 I 25 4 3% B M 40 g
E, DA 2 A EaRE(ERI-11), E®RS,. K
11.87 +0. 83 mm, [, K&, %A, w5 m
K, B A M, BN G AR E, PR E (A
B [-12) . #6K: 5,75 4.05 £0.15 mm, HFEE, AL
B, kRSO EEI0,5KSE; KBEEK
547+0.3mm, A X E, FHBRE; MEEK
3.08 £0.20 mm, KH, ¥ (EMK I1-13),
2.2.1.5 EMERKENEIRIFE E355,1K4.74
0.19 mm, ¥R& 60, BIKEEE, T 0 EEHRE, R
MSEFRE, A 2 RBUOKERE(ER 1-
14), 7B 5, K 14.57 £0.41 mm, 3R, K EDRE
SR IRITE , TH o g 10 dgk , R FRIR 4% 0, I T LA R R
R (ER 1-15) . RS, 7.31 0. 17 mm, B

ZEGRE LA, B 10,5 K58 KIS
K- 4.95+£0.21 mm, HREME S GEEK 3.20 +
0.20 mm, GE, A (EMR 1-16),
2.2.2 ks
2.2.2.1 Y BT MIAEMRAE JbF B
BF 5 MK R AR B B S RHE LA 2,

B BEAE R ST BRI, DB R BRIE K
KIS ALY RN —E 2R (P <0.05), K

B IEBHRIRS K, /DK 34.01(39.72 ~29.45)

pm x 30.34(36. 67 ~22.38) um ; SLHERE A 7RG
JN, KN Fg30.42(36.60 ~23.35) pm x27. 15
(33.19~23.39) um ([ 3), B =REE R
PURIETE (P 2-1) , AR GEE WA 3 2K 4 15, WYk
T, B (1 2-2) o '

HR AL IR B K BRTE UK BRI, D
VT BRIE o P AR 2R HE S AR R K /N 38 35
(42.85 ~32.12) pm x25.40 (32.65 ~19.56) um,
SRR BRI/ N A 30,53 (37.52 ~25.36) pm x
21.14 (26.34 ~17.15) pm; EHAEKBEZMIERIRL

1. BER BRI W Polar view of pollen grain of 0. comiculata L. ; 2 BERFIERIRI AR E MW Equatorial view of pollen grain of 0. corniculata;
3. SRR A ¥R A% T WL Polar view of pollen grain of O. corymbose DC. ; 4,5 4 R B AL By b 7% I8 Tl W Equatorial view of pollen grain of O.
corymbosa ; 6 [LEESEEEFEN R WK Polar view of pollen grain of 0. griffithii Edgew. et Hook. f.; 7: Ly P 3 25 3 8 7R T T W Equatorial view of
pollen grain of 0. griffithii; 8: FAEEEIKFAEBIRAREN Polar view of pollen grain of 0. acetosella L. 3 9: EITEEER EAEMR R B E W Equatorial
view of pollen grain of 0. acer®ella; 10 %M B3 B LB PR HE W Polar view of pollen grain of 0. triangularis A. St. -Hil, 11 MR

7 AR B TE W Equatorial view of pollen grain of 0. triangularis.

2 RFRHFET S WEREREWRNEHRRILSRE( x400)
Fig. 2 Micromorphological characters of pollen grain of five species in Oxalis L. under light microscope( x400)
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K/NR37.52(42.80 ~32.10) pm x25. 50(32.67 ~
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B, e 7 K R S P A5 ML A A A A R S B B K
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25 9 R YRR b R S B R, H X 5
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FEHWA 3 BLW(E 2-4,5)
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MEEKE/mm  Stamen length

® . K Long stamen
M. EHEE Short stamen

3 EMRENSEEKEMENMRKEANXR
Fig. 3  The relationship between stamen length and pollen long
diameter of Oxalis corniculata L.

A7

8} OQ’

8 Q

a5
@B a7t g 8o

NES-" =]
by . e G
$s::32- o e
N £

LS 2T r -

] L L 1 J

22
2.5 3.5 4.5 5.5 6.5 7.5

MELE/m  Stamen leﬁgth

@ FRAEKMEE Long stamen of mid-stylous flower
W FEEE L Short stamen of mid-stylous flower
O: EHEKH#EE Long stamen of short-stylous flower
O: EHEIEPIPHELR Middle stamen of short-stylous flower

4 FEENBEKENEHRKSENXR
Fig. 4 The relationship between stamen length and pollen long
diameter of Oxalis corymbosa DC.

WA AR S BRI, (B RBRTE . e
BEAEBY R M SRR KN — 22 R (P <
0.05) ;i K/H 50. 08 (54.72 ~45.35) pm x
43.44 (50.38 ~36.62) wm; 5% K 47.63 (52.55 ~
42.54) pm x38.46 (48.65 ~34.10) pm(E 5),
WE W2 =R E T (E2-6) , R B #2379 (A
2-7),
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Eé .II- ...
5 s0f S*
@ L] oy
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;éé = - 'y
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#‘_Po' .
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HBEKE/m  Stamen length

@ KHEPEELS Middle stamen of long-stylous flower
B KA{EEHEE Short stamen of long-stylous flower

BS5 UMRIENEEKENMEHRNKEENXE
Fig. 5 The relationship’ between stamen length and pollen long

diameter of Oxalis griffithii Edgew. et Hook. f.

LB B AE R K B AR BRIE , DB KBk
o K MMM /N SB 8 (P <0.05),
Wi AR 24.21 (28.65 ~18.14) pm x20.50
(23.64 ~15.36) pm, 5 # N 21.77 (26.35 ~
16.20) pm x17.83 (22.58 ~15.28) p,m(E6)o %
T2 SR (1R 2-8) , B T L 3 (2~
9) 4

SIEER E AL MOR 2 KR BRIE, 3 4R 3R
o S AS AL R K T4 ME RS FEPRL (P <0.05)
HERIB AR K TRIRTG MR b 3P R
K/NF 39.18(46.67 ~29.34) um x 28.06(38. 64 ~
21.39) wm , 45 I AE BB K/ b 35. 73 (44. 26 ~
24.20) um x25.8-9(33.28 ~20. 25)p.,m(E 7). B
UL = R (& 2-10) , FRiBHE % E 3 W (E2-
11),

25 . .
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PR/ um
Pollen long diameter
.
»
u
.

15 L

MK /mm  Stamen length
®: PR K#ES Long stamen of mid-stylous flower
B PSR Short stamen of mid-gylous flower

M6 BURXENBEEXKEMEZHNKEANXRE
Fig. 6 The relationship between stamen length and pollen long
diameter of Oxalis acetosella L.
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. KM P EE Middle stamen of long-stylous flower
W KEEEHEE Short stamen of long-stylous flower
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Fig. 7 The relationship between stamen length and pollen long
diameter of Oxalis triangularis A. St.-Hil.

2.2.2.2  FHHBETREBRIFE FEREKE
PRI 3 a4 W (R I-1,2) 0%, I KA
WA s AREE Y 3 Wl 4 3. SPEEHAS S
ARER AR SL, W R KA — TR AL, 4 s
hgot (ER-3) .

R AR R Oy =R, B 3 W,
W KPR, T % F B FL IR ZIE ; 7 18 TN
34 ¥, SMEERA TR (RERZEFLAR) BUPIRAE
SUMRREABERZ) , MIRK/NA—  FEREEAH
W), PR D 26, AR P 22 B B (R -4,
5)o

INEER R R E N =R, B3 2X
WK EFR, WHPERE, SMEREHEE D
o WRK/NA— FERBA RN, PS03,
RIER A BoGE S TE (BRR T-6,7)

EAEBESR B AR R AR T D = R BE , 22
WENR, ¥ B 3 1, I KR Fik, 1 2 BRR R ;
RN 3 Wo FHEERA KPR BESC, R R K/
A— JEARBER AN, RS 6, IR AR
HE(ERI-8,9).

S FEK R BB RAR OV = REE, H A 3
W IKE R, W N EBADR R AR, BE DML, 5t
BE ELA 7CIRRESL, RBR/NA —, FERBEA B,
iR S, IR AR ZGE , BOLH , B (R
I-10,11),

2.3 MFRRIERE

TR URERIBER ERILRER M T,

T, A 3X 2 AR R T H08 S RHMESEAT T %

B RR TR TR AATEHR N, R% F 7/,
FORCEAY 0.021 0 +0. 000 6 g; R FSMl A B BL
JERAES Rl B2 SR R R T S BB RN O R, T
AR A 8-1) s BB T MM T 21K i I
T, B IR o (1 8-2) , SR B BUMi A B
BHUM AR A TG MR , 508 HJE, bR A

EEPRER R, ROBR P FIECA 1 A8 BB R AR

7, K B Z A KSRy (B 8-3) .
WEERERFAETHERESHRN, BREN

0.2032+0.008 7 g, Rp-FAMEFHE I RIBRAPE, 5

(F 84) ; ARMBE TR TERMBEIE, iHA K
BU(FE 8-5) , Ll B3 B D 738 SORLRE 72 B 7 A J1
WE REBURUAAFAANAIEE I MR, H
AR R R, IR R R B
BUNE8-6),

3o

3.1 BMEERS MEVHHREBERRERES

BN

MR R G L EA WAL, TE
%, AT AR P 2 B 40 PR AT (45 A B k)
FTF R4 2% B R FBEF , FE B R B &
KT RAE — BRI REXT P, XEEHEY
S ANRIR I I E  R , U AE B 1 4 R A
BTG FIARAE , B R B, HHRM S RIEE R BB
HI 628 e 22 BOBRAS LN L HES 52 5% 1 40 B 21
B, SALBB A, BB TH, M FSILER
B 52 AR A S 1 B R O WA P 45 4 BRI 3 %
YIS, T LR RE Y I R R BB EE R
Fl2ER FE . Stace KR FLANZFIE ] F AW
BN RS R B IR ; Lofifeild ™ & B FL 2% 5
2 B2 4B LB R A2 5 Rowson I AL S
M H R/ B R A B T 5, ELBR IX AR R0,
VEH TR FET 5 FEEE SRS
£ AR, 1 EL S B A L B B B R R
A, BRE—ERRGEE ;S IR R Y
& B ERREL RR, e T XM E
AR, £EE— B EYERPER, R ER
WY EEEERZEMRE 2 fh AT ARRE
BEEFERRS B RERIER, LFEREr
FHHEURE BOBRE, X —FHEER T EFHEY
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1: BER B TR B Seed coat of 0. corniculata; 2; BEREFITF Seed of 0. comniculata (SEM) ; 3. BENKER) B LM Ornamentations of seed coat
of 0. corniculata (SEM) ; 4. \IBEM B R T RIFN L Seed coat of 0. griffithii; 5 LBERELFH T Seed of 0. griffithii (SEM) ; 6 LLBE3K BLRp f7 81

Omamentations of seed coat of 0. griffithii (SEM).

: B8 EeREMLERER TR ARHE
Fig. 8 Micromorphological characters of seed of Oxalis corniculata L. and O. griffithii Edgew. et Hook. f.

of ve L B B 2R R AR
32 EREESHEYHESESREREEY
$EY |
YRR RER R HE T REK PR
2R, BT, BRRATWAEERELE 4 28 A
ke, = BB RE RSk = FE B & ( stigma-height
dimorphism ) ﬁlﬂ:‘,ﬁf}(‘f 4 (enantiostyly ) , 3 A 5 K i
BT, EAER R A 4R B ALY A 18] 46 4 B A Y
KT PR AP A BRI AR R % oA R
A =R Y (heterostyly) 5 28 B, H K Z R TH %
AR AERAED™) s Ik = R A 7 A, Il &
B TISERL AT AZER G2 B 2R 2
FE R BY 5 8 IR BRI L R B R AL B 1B
BE 3% B R AR R R A P B R A R R A
BER, El G AR EREAEE=
A AT BE R R R L L. S FREER BB
HYEBERAENEBHERESAHE, LA ILEERE
RIERE RS EHER N E . 3 0h, BR (LB B AR
S Eash, A 4 MR H L B R S I R 6,
X R ] B8 55 1L RS S AR A R, 5 A
TS Ay e s i S AR ANRE B, (R A R R0 A, T B

B BRI A BE BRI X

KL , AT T B A TG S A E , 4
)R AE BRI 75 G5 R AT , 10 P TR AL R4y
KRG, HURIAE R A5 T B TR 3R A i
TR, B LA S B0 6 B 0 W R FL (B &
) BB B AR, 1% I 25 G M AT
FRMPEEIITT . AR R R, BRI
(RIB AL R 35K /N (<15 pm) -1 (20 ~40 pm) ;
AERPRLIE R B AL A 350 K BRIB — BRI — BRI 5
TERVRL MRS B AL R 3 B X — L F L~ 41
R—HPR , $EEE, Rk 4 R i B K BROE
FE BRI W9 AL RE, FERIBAE MR Bk TR 3k7E
FEBRL, FLIh BT AT R S ALK AT B AR L, 5 A
W B R AR 3 RIS, BB KRB (K
BEEAN AT 8: 4, W) GERE (KRS
SARRIEE N 8:7 ~ 70 8, BERERORI (IR RS 25 ) A
KBRIG (KR SEARN LAY 8:4 ~8: 7, T EER
EAILEERE ) 1, BRI RS RN B A
WITERVREL B T AL G E BB A A8 X, A s A b o (e
) AR A (R BT, BT & A AR R
KR FEMDRLIT BRI BORL PR S 45 S FHAE 7T BE LU IS
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ERAYAERRGE A 6 W' ABE 5 bR % W
£
3.3 MREMLIBRREMFOREESETRES
MR N

FhF /N R A 1 T AR, AL R i B
A A2 B B S EIAR G, T ELE R 4 % R BT
ARBIBLETS BRI R I, B3 550 1L B 5 E o
FrAMME LM B RGBS, BT
JIN, 255 BT B B B R U (O B B, R, kB B
A S ERIE Y, 5% HA i 5 AR AL S Yy
FEAE (ARG , 3 S B B At R A R X % 5 1
BES BRI T ok, 35 BORUREFLRE B R AT, LA
SRR Y, BT LA B B AR . I B R
BAEEM IS @k AR R LR S B
A B B R MR 10030 B, 6 R 7 5 Bk R
ROFREE h R RN, Xt 5 <A 4 8 B (local
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