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Observation and Comparison of the Pollen Morphology in
Three Relative Leguminosae Forage Species
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Abstract: In order to distinguish different species of wild yellow type Medicago ruthenica, the pollen
morphology of wild yellow type M. ruthenica, M. ruthenica and M.falcata were characterized and compared via
microscopic observations. It showed that the pollens in wild yellow type M. ruthenic, M. ruthenica and M.
falcata were all N,P,C; type single granules. The pollen size of the two species of M. ruthenica were similar,
which were smaller than M. falcate. There are significant differences on the pollen exine pattern among these
three forage species. There are waxes covered on the pollen surface of yellow-flowered M. ruthenica and M.
ruthenica, while it lacks of wax on the pollen surface of M. falcate. The pollen exine of yellow type M. ruthenica
is mainly foveolate with slightly cerebroid-like pattern. The pollen exine of M. ruthenica is generally foveolate
patterned, while that of M. falcata is generally cerebroid-like patterned. These results showed that the pollen
exine pattern of yellow type M. ruthenica was most similar to M. ruthenica, but significantly different with M.

falcata. Thus, the pollen exine pattern could be used as a morphological index for taxonomy of the germplams
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belonging to different species of M. ruthenica.

Key words: Medicago ruthenica;wild yellow type M. ruthenica;variant; microscopic morphology; pollen

Jii 45 & (Medicago ruthenica (L.) Sojak) , J& 5.
Bl (Leguminous) & 75 J& (Medicago ) 5+ 16 % ¥y 2 4F
AR SR BRI Rt 0 i B P A o, R T ]
AT NS CHN ARJCEE M, A& A )i
INAREFE X, HASGR)T GG L P,
B2 R R AEAE Y TR e A AL LR 2
+ GRS B R IR F AR BTz
> s S 2R R B R M ER R &SR
ARG BRI R T mAE GRS WA
Je o BB RS AR S R T 2= E 1T
12 ORTE B3 A e LA BRI IS

i A A o o e AR S K, DRI b A R
AN, L AR RS B IR A RRIE
FERN AR R BAEE AR Y SRR
FHEMRME e JERTE SRS ; R B o 23
G 25 ol (8] 8 43 PR v BEARARL . DRI i 4 23X —
Y B E A5 5 Vs T S R (Trigonella) |
B 15 J& (Medicago) , H#: 2 ¥ IH N i 18 & )%
(Melilotoides) , H.% 2010 AE TR & T~ ET 45 g 1l
B AR WA g L, HAB TR B AR S i 2%
M EE AL B 18 (Medicago falcate L.) T L), il — b2z
THHIOE TEAAES , WA E WAL S5HK
ARUOTEH A AR 3 1 A B KA i 7 5L (Melilotoides
ruthenica Var. tianzhuensis C. L. Xu) g% Z AH{ ,
BRI e A S o 2RI [n) s A Ry AT A R
Hisls

TP 00 U T8 43 28 SR Al P A A8 2 b B~ o
TSR DR AP ST A o B ] S5 B 2 F 5 B Bl
U TR TS 2= AT 5028 W 2 A
AR5 S I, S E AT Aty kT e A S
B AR HEA TR FE o AAER B 25 R o0 KA 1Y
P sSAE T A YA TR AR SRE S5 #0 5 2 \ SUiT
YHIG , FA R A PRI R PR R, 3%
TS5 8 DX A3 AE 0 (A b R A, SRS R B B A T T
R B EEE L, BT, T s S AemIE
DR E A HRIE " HE AR WA A H AR
it fE STAERIE AT GE . BRIt o T T
R I A S A o B A, AN g o B A B AR A
Je A L A B S S AR S5 S PR S
BTSSRI LR o DU I 4 S0 4328 S S A
B E i o Y S W Gl D k7 e e st //B7 =
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5% 3 & SR AR U

1 #MREFZ

1.1 ##

HER L B A B R R A6 B T SR A
HAE YR A v E AR B A0 5 i R K
1.2 KEHE

BRI H A F N S PR R T Vb R D,
Al Bl 27 B B A 9 i ] 8 R b J5T 9% 5 T (39°
58" ~40°41'N, 111°26" ~112°18'E) . %)@tk
T PR RS, 7K I 390 mm A2 AT 4FF
PR 6.2 °C, IR 130 d i fh . 13 IR T4 -,
pH{HEZ A 8.00, 202248 H FAJfEMMRAE Kk
NIEACHIT T R AR AEH o BEHLZE R Hah R
TEAEROT SR BRI B /IME 30 2%, BB
[#] % i (Servicebio, G1102) [i] & 37 [F] 5256 % (547
FE AR TR A3, B e e A B - L B UL
e b B Wk 4 ( H 37 HITACHI, B! 5
MC1000, HA4) i#E7 W5 4 5 5 (30 s) o A SUS100
T o 7 B 308% (HITACHD T, 43 %1 F 50 um .
10 um.5 um FWREAERR TR KN AR T S AU
TATA B AER INEESC I , X A 1A T
1.3 RS

{&i F Image-pro plus 6.0 & i B % 43 B R G 3K
1, W0 A8 R AR il (P ) iR i (B) 1 BE L e
Wi K ALK FITE , B 28 Excel 2010 #4451 34154
W 75 b (P/EAEL) A Sl < 2% 38 il (P<EED) 5, SR
SPSS2.0 X Fr i ik B E e A T e i H o3 b . ARIEFR
SRS X AL TE ST I X ALK K/NRTE AR
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Tablel Pollen size degree

H
o &

ER PN AL H AR B (um)
Degree Size Pollen diameter or long axis length
1 WM <10

2 MBS 10~25

3 SDIZUEE 25~50

4 RIEALT 50~100

5 WRA T 100~200

6 FA T >200
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Table 2 Pollen shape degree 2 %%Eﬁ*ﬁ

TR *Bff jjfpﬁi‘fg? 21 MBS M AN LS

Pollen shape equatorial axis Mlg 1 E‘[ U‘gil‘l [ %E:F' %%ﬁgﬁiﬁ/ﬁ
K BRE Ultra long spherical shape 2 AW ABAFAE D 2 B R WAL RS | T i 46 54
S R e WREC T ALY Ot . 3 AR bR 1

K72 Nearly spherical A4a4~0. N Iy S

ﬁfé?ﬁzOblatZszhere 0.88~0.816 Ty YLLK AE B P 077 A5 (B 1AT.B1.C1) , 2
B RERIE Super oblate sphere <0.50 LR DO SN 8 SR A 1T S e 21 7

SU8100 3.0kV 13.1mm x3.00k SE(L) SU8100 3.0kV 11.1mm

SU8100 3.0kV. 13.1mm x3.00k SE(L) in SU8100 3.0kV 11.1mm SU8100 3.0kV 11.2mm x3.00k SE(L)

Seayes

a1
SUB100 3.0KV 11.2mm x10.0k SE(L)

A: Yellow ﬂowered typeM. ruthemca; B: M. ruthemca; C: Medzcago falcate; 1: Pollen group; 2: Polar view; 3: Equatonal view; 4: Pollen
exine ornamentation; 5: Germination aperture; M: Mesh; R: Ridge; W: Wax; GA: Germination aperture
E1 3#EBEEEYVRABERELEHES
Fig.1 SEM observation of three Medicago genus plants pollen morphology
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(K11A2.B2.C2) , A A HEIRTE (K 1A3.B3.C3).
W R A% B R A T A8 5 T Y E BERREAE, 3 Al sl b
RIAEMPRIES g 3 FLIE RS, USR] IR A0, i 8 &
Tl 3 RGN R T N,P,CBIAE kL, FLIAT IR A
D5 Tl R SR PR, A i 20 T o ) 595, ST 5 W R
FLEANE NI e B T 2 )R

3 P A4 R AR K B S L R T Sl A AR AR S
FEEF(P<0.001) (F£3) ., Wi NKENNET N
WAL B 7 (27.978+2.247 pum)>E A6 R i f5 54.(23.763+
2.208 pm) > 1 5 (22.218+0.867 um) . 7 18 il %
KR H AL E 15 (22.946+4.072 pm) , B AL R 5 55
A& SN 22 SN . AER K/ NI PXE R e e,
2 M AR AT, B AT i 7+ (PXE=493.608+
18.065 pm?) 5 i 75 & (PxE=457.966+4.487 um?) 1€

R3I "MHEEREVENKNERILR

WyRL /N AT, 3 YN T AR S T AL R R
(PxE=645.079+24.090 um?) ; ¥4 B8 46 k3 /N K 4 26
G, WOAR G AE ALY RLA T SR KIS AR Y i 4 SR
Ji 8 SAER A /INAERSS o PYE AR B AE ) A ST AT
AR He BAE Ry TR AR 3 9, WAL B 7E (1.14 < P/E=
1.258 < 2.00) 5 ¥ £ i 15 ©.(1.14 < P/E=1.171 <
2.00) W A6k br JE TR BRIE | i 45 & (0.88 < P/E=
1.080 < 1.14) fe kil g T BT . i ZFLE MK
/IR IR HE R A 85 4E B 7 (19.267+2.434 um)>H# 1L
A 45 5 (16.328+2.118 pum) > Jii f & (15.188+
1.751 pm) , 8 & L 58 IR B/IMR R HE T 4 i 16 2
(5.318+0.876 pum) > fE H 7% (4.069+0.703 pum)> 1%
TEH i 5 . (3.766+0.175 pum) , Hih (8 7% 5 i
AE Y e A R AR LT T 2 25 5 (P>0.05) .

Table3 Comparison of pollen morphological characters indexes for three Medicago plants

PR i H FALT w5 5 Jr 4 5L LV(ASK
Traits Item Yellow flowered type M. ruthenica M. ruthenica M. falcate
FEHPRIFEAR Pollen shape KR BRI KB
2 TEW Polar view —ZhLERE —Z4RRIE — 2GR FE
FRIETH M Equatorial view e I I
Ml (pm)P R E 28.5463 24.2928 32.6699
/M 20.5449 19.9879 24.0978
FAME 23.76342.208 b 22.218+0.867 ¢ 27.978+2.247 a
F{H 87.456
PlE 0
FRIEHEK (um)E e KAE 27.1328 22.4927 28.7519
i/ IME 13.9381 18.5274 14.1185
S 20.651+3.051 b 20.616+0.957 b 22.946+4.072 a
F1Y 6.983
P 0.001
P/E{Ei P/E value 1.171+0.183 a 1.080£0.066 b 1.258+0.253 a
PxE i (um?)PxE value 493.608+18.065 b 457.966+4.487 b 645.079+24.090 a
i & fLAE 7 Germination aperture type =¥ =TIl =L
Wi & FL7E 7] Germination aperture trend ARy i) e i) A A W7 T A WA YRR A T e e AR
B AL (um) R E 20.609 18.149 23.184
Germination aperture length I/IME 11.775 11.833 14.296
SR 16.328+2.118 b 15.188+1.751 ¢ 19.26742.434 a
F1H 34.503
P1H 0
W1 & 4L5E (um) SoN:E 5.640 6.854 5.851
Germination aperture width /M 2.036 2.796 2.442
FEME 3.766+0.175 b 5.318+0.876 a 4.069+0.703 b
Fd 31.852
PlA 0

[Al 7 EA S5 AR/ NG T R/R 22 5+ 8. 35 (P<0.05) ;P Polar axis length; E : Equator axis length
Completely different lowercase letters on the same line indicate significant differences (P<0.05)
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