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Study on the breeding system of the rare plant
Ammodendron argenteum
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Urumgi 830054, China; 2. Chaoyi Middle Shool of Dali County in Weinan ,» Dali 715102, China )
Abstract: Based on the observation of the sample plants in the plot and indoor analysis, with the focus on the out-
crossing index. pollen-ovule ratio, pollen vitality.and stigma receptivity under natural condition and artificial pollina-
tion and bagging,a systematic research on the breeding system of Ammodendron argenteum was conducted. The re-
sults showed that the blooming period lasted seven to eleven days. By the flower’s morphology and pollen dehis-
cence,i.e. »the flowering process for one flower of this species could be divided into four periods: bud swelling, pre-de-
hiscence,dehiscence,and flower withering. Based on the artificial bagging and pollination experiments, its breeding
system of outcrossing chiefly and self compatible partially was determined,and pollinators was needed during the pol-
lination process,there was no apomixes.
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BV W B R A VD AR T TR, A T
FPBLIAT 25 Ml 1) H B R BT SR VD OB A IX B 2 i
FE 5 Vb Fr B0 b b S 1 B8 Bl XU VD A 4 G
J8&45,2003), HTTRPET R X SM@ENL
ARG X Z A R AR A AR HE R L CRCR B
YEAEBLGE , T SR VDA 1A SR Pl R 000 2 T ol >
BB R B AR R TR W fE A G T8
H,2003; JEAEAEAE.2010) . H xR VO MRA 7E £ 2
SR AE I AR B CE AR P45, 1994, 1995) 0 3si Pk (42
JRUHN A5, 2007) F A2 91 Bl 16 (Deloach 4§, 2003) 45 J5
I XTI VMR B RGZ H, Rk AR5
DRV AR B M s 5t 4 i R UM B F
RGARA, BAERF VDB X 8 25 V0 5 20 55 1) 3
N A AP I — ) P R AR 2 A A

1 B HAR

TF 5% Hb A, T 507 56 A7 AL TRT 4 b e IR B SR VD I
(80°27'00"E~80°51'28" E, 43°50' 34" ~44°09'00"
N) . VI Z H 3~8 m LB R 1 [ K F [
T Fe2H B, Ay D R Bl A R T S R M L A R TERR
HERRT IR AR K G D, BRI 2K (8 4%,
2003) . MR dide g i 40.2 °C L B B R i-31.3 °C,
BT 9.9 CLAEZ=10 CHESHBLR 3 646 °C L AR
KA 254.9 mm AERZE AR 1 510 mm AEEIATRE
JE 64% AEXIH IR 2 978 h, JGFE M 192 dL AR KR
13 d e R KGHE#EIT 24.4 m o« 5" (ZEHEAE,2013)

T 5% X 0 0 T i A A 5 BE 1500 ~50 26,
W5 O M5B (Ceratoides ewersmanniana) \ 5
MK 38 3 (Alhagi sparsifolia ) U & TG M 10 # &
(Calligonum densum) MM (Haloxylon ammo-
dendro) S5 MU 5 70 A M JRy o H L AR A AR R 2R BR A
AR i RARZ (Atraphaxis replicata) b, I8 B P £
=15 (Aristida pennata)  ffi R (Ceratocarpus
arenarius) .\ b % (Agriophyllum squarrosum ), X}
W ( Horaninovia ulicina ) fl 40 M 5 & (Iris
tenuifolia) % FA (FFHEAE,2013)
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FEIT 5T 3 A5 FEHLE B E TF A AR R AE 30 2%,
WL AL A8 0 i FEA T O A BE o (] s it BIL 32 B

N E A AR b TR 2B TR Y 60 2 4E Mg HIT AL 3 2 K
FER ] b 22 5 L iff e L fe R 2 0T
2.2 T iE K

FH TTC B Gk = 28 35 0 0 me e 23 I 7 46
¥ J1 (Cruden ez al.,1977; 8 E $L.2013), FRHL
0.05 g TTC A 10 mL R 2% vl 2 25, 26 AFR U
G ALORAE . RS BT A AR B TR A
TN 1~2 3 bRV, PR s SR AR
EARAEE SR, T & T 85 5R 2 h, UL B,
P RARGN ORI i SRS RTINS S LRGN OR i i S TR A
WLEZ 45 A B A AR ) - 5 5K, B SKATE 5 S ILET , 4t
THAS R B IAE A % 600 E 40 SR 1A .
2.3 HESLAIR N E

FAAL 38 1 1R e — 3k 40 Ak &0 1k (Dafini» 2005) 1
SEAE Sk T B2 B AE B T AN R B ) A S ik
FE R 25 5 H L 356 0 5 R (1 Y6 B i = 3 %048 4
&l K= 4+ 11+ 22, (R BLHO AR A 3k 8 FL <
A TR 2 B A Sk AT R S
2.4 T —BEERLE (P/O) K E

Bl ML AR RTF SR AL 25 A 4 mL 8.0 4
LA T mL W 10 %) HCL 3% 3. F i ik
WA oL RS T I BRI 8om b 8K et
160 B CXUARAE , 2004) 3 U B3 3 FF 0 B2 1 SR IR Bk
BHHEE 10 WKL RFEE.
2.5 3 IEH (0CI) B

MR Dafni(1992) 19 %] 53 5 E X5 4R V> MR AL 2k B
1 K/INFITFAEAT Ry AT 00 2 . 3 4 2% 58 4 B (E
TEARVHME R R kM, HIR2EOMRERZR<.
0mmitkH 0,1.0~2.0 mm it N 1,2.0~6.0 mm iC
M 2,>>6.0 mm itk 3. QUL I 2 5 M A
Sk T B2 TT RE A7 7E I (] B R 5 A [m) B mig e A S e
o MR SERGC R 1. Ok 5L TEZS 8] B WA
S ] — K- BN 0 fEAEE =S 4P B 1.
=HZHN OCI H ., HAFHIRAE . OCI =0, h M 4E
TR OCI=1, B EPEA SR ;OCI =2, et A
LR OCI =3, R etk 528 /L, [ml B 28 56 F, A7 B
T LA E OCI =4, 5528, 5oy B AR f L, 2
B EAL K
2.6 ERLE

TEBF AT A6 5 B AL Ak B (1) R AEAT fif &b
BTN TP B SR LT AL B IR B 5 (2) FF 4k
RN L HEELS, DF5E AL 2R AT BT (3) K&
8% N TR BR S AE B2 R 9847 J0 32 K8 405 SEAFAE 5 ()
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SRR N TS bR AL B ISR A2 5
IG5 (5) £ HEEAS R R FAT R A5A7 1 KA
AETBLG . HEALEITE 60 G, A o
SR Rl T SRR
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3.1 EAMEEHFAE

FEIY R TCBRAE Y, 3 A 16 5 4 A A To o » b 35
ot R JCBRAE e F S 1) T0 AR R . AR VDR
AE R PIVELE AL, HE R A AW P B I AE AR
R 6.50 mm . f6 56 BETE | 2 €0 i i 5% (0, B K 55 605 A
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Table 1 Floral syndrome of Ammodendron argenteum
o o
i H Ttem ﬁl,—ug—i LJ(LjnJg_;f;th I{Srlligle
Sample size

(mm) (mm)
AL HRE 30 6.50+0.05  6.00~7.10
Diameter of single flower
2 Calyx 30 3.5740.03 3.32~3.90
I Vexilla 30 4.9140.04  4.60~5.28
IR Wing flap 30 6.8640.03 6.52~7.72
Jo 5 Keel flap 30 7.0440.07  6.50~7.82
K HEE Long stamen 30 6.194£0.04  5.24~7.00
4 & Short stamen 30 4,3340.05 3.90~5.00
N ] 30 1.0140.02  0.88~1.34
Anther of long stamen
L B AR 2 30 0.9740.01  0.80~1.10
Anther of short stamen
HEEE Pistil 30 6.7740.05  6.35~7.10

VPR AL RO AE T R T~11 d KR AL & it
TR R A AT AR Y O TE AR (e i A =22 2 T o
TFHT— K, 5~6 ) HOB A CM R 5K T 1 — K 2
HEFEIEEHL. 201 O O ON RS 3% 5
BEEHES EM.Z 0.5 ) MZEE L ONER5E 4 b
o eSS AR Sk AT T )

3.2 MiE NN

FHEL 1 AT UL AR VD RR AR A 5 7 S RS G i, 5 IR
R, Mam T rREmMZ. €5 d N, mIYDBAER
HREATE ). W R AR T ) TR O S (R — I
[) 55 22 5 AN i 3 (P <<0.05)

3.3 HELFEENE

M2 nf AL )RS 1R, DR
SKE AT S 2 R, AR R AU, Sk A B i
SR AT BEE s TE TP AT 2~5 d, Ak Sk AT B P ERAR 5 L 2

D KHESETEZS Long stamen anther
O%84ESETEZS Short stamen anther
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Fig. 1 Test of pollen viability of Ammodendron argenteum
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Table 2 Test of stigma receptivity of

Ammodendron argenteum

" 8:00 12:00 16:00 20:00

gﬁiiﬁlii;ing Eight Twelve  Sixteen Twenty
o’clock  o’clock  o’clock  o’clock

1R + + ++ ++
The first day
2R ++++ ++++ ++++ A+t
The second day
ERIPS +++ +++ A+t
The third day
HaX +++ +++  +++ -+
The fourth day
5K ++ ++ ++ ++
The fifth Day
%6 K + + - -

The sixth day

— SRR B TR RS B TR RSk B R T R
Bt SR B AT+ b RS A T

— :no stigma receptivity; - :stigmas have receptivity; + -+ :stigmas have
high receptivity; + -+ + . stigmas have higher receptivity; + + -+ + . stigmas

have the highest receptivity.

3.4 E#-REERLE (P/O)

M 3 AL, RV R R 4G AR K e
96 810.34, JIREREC H N 5.96.P/O fH M 16 243.35,

5 Cruden(1997) & Y BRIE: P/O hy 2.7~5.4
I, N AESZ K s P/O S 18.1~39.0 B, h & A
Z3P/O R 31.9~396.0 B, BT A P/O R
244.7~2 588.0 i}, A MR P/O Ky 2 108.0~
195 525.0 i, Lt 558, Bk, #ie FER VI E
BRENLIERA,
3.5 ZZHH(0CI) K4 i

i OCT Ak Bz i . QR VLT AL HAR R
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Table 3 Test of pollen-ovule ratio of

Ammodendron argenteum

i H Ttem ZE B Result
RELBT R . 96 810.3447 155.63
Average pollen number of single flower

AL B IR sk K H

. 5.96+0.07
Average ovule number of single flower

AER-IE Bk 1L

X 16 243.35+£1 200.61
Pollen-ovule ratio

6.50 mm(FK 1),idh 3; O MEE 16k 16 J7 R0 Mk 58 AE
Sk ] B2k A A B R A2 120 h(E 1,38 2) , i
[FIGE N 05 O R Vb 1 6 M I 55 7 25 18] b 77 76 bR 25
(£ D.idk 1, OCLEHRITN 4. RPWRDLESF
ARG R AR, 2 LA .
3.6 ERXW

mE 4 PR, KSR = 4 L SR Fh 1,
VLI TR G A IR AFAE . AN BB REE TR
RN G5 FF R AAK  FR AR VD B AE FAR A 28 26 F1 L {HIE
WHETTH B HE RN T L. E8RKE
BRI EE BT R 7 a0 T EZAG A .

R4 BOBMERFDLELER

Table 4 Different treatment results of

Ammodendron argenteum flower

£ AR [ ZE PR
ﬂIEﬁ& iﬁi}i FruiTieelzrate Seec;i%:rale
Treatment size %) %)
SR 60 56.67+ 9.51+
Natural pollination 6.45a 1.08a.
[ Bk 5 AL 42 0 60 50.00+ 8.39+
Hand geitonogamy 6.51a 1.09a
S bR S AE 60 65.00+ 10.91+
Hand cross-pollination 6.21a 0.02a
I EoES 60 30.00+ 5.03+
Bagged, unemasculation 5.97b 1.00b
FHEELR 60 0c 0c

Bagged, emasculation

T A TR ROR 2% 57 8.3 (P<<0.05)
Note: Different letters mean significant differences at P<20.05

4 b

B VDB Y AL TR B AE — B R AL T PR %
B HUR W 5] e T AR 0N ST (Mulligan, 1973) .
FITALRY . AEFPLR G RRAE 24 DL W7 . A6 X
it (Floral design) il £ & /5 (Floral display) ., Hij#
A4 A8 B B, A5 R R A3 W S AL 7 SR T
A AR 5 J5 5 W98 76 5 — I (8] 46 IF i i 22 20 S A

A6 7 1 ) 23 B 7 0 A A A6 45 nT O PR AR AE A AR
FEEARIK S | ) 32 45 AE (Barrett, 1998; 2 B 48,
2007) . HRUDMRAL 1 46 5 MY A O A6 R B (0 G
RS AR, A R B RR BAEE  Y
HT~11 KA, WIS WAE S B RAE T, T3 5
BRAE T 2t K o A6 P30 1) T00 st A< YR TF 3L, — M 4 KT
i 1~2 e qb . 38R KRR R AR TFAE . AR VDRI
HWN S H LAE 6 H LAy, W58 R B4R VLI
TERLCE T4 b AR, S R VD R X 25 IR R
18— R (B 3 IR B IR Y0 1 2 R KL D i 36 24
d AR 33.45%0) L 2 O T BEAR KD K AN A%
AT 3 S S8R AN L S ) 1) — b A B SR . A AR
XUAEA (Y ‘B2 45, 2004) F1#E I /R JG i & (5 3¢
F,2008) WAFFEAT LI 4, X S X% 45 SR 55 11— Fh
AT R H AR R IR AR 20 AN PRAIE T AR B 1 2R
A B 0T HLE D T % 4 I IR AN R

R A W22 5 A TG BR ATk 2 — R B F R
Ge (HOWAE,2000) T fif A ) A6 6 s 0 A 1 2
XHAETREE BRI B H RGN, I 0] o e i
FEARMEA O A WOk (K 45, 2012) ., 7EZ UG I
T AR S R R 2E R0, B
BHERGEXEMMZFE. EART T Y T2
SEMAZARZI  KEZH AR RE AT 738 K
R Y BT A K (Vogler, 2001)
RGP BEAE RS- IR ER L (P/O) FIZ4 A2 45 % (OCD 1
K EF RGAG RSB0 T S A 7R W R
FE AT SRR CF FL 255, 2004 5 5K A% 55,2006
HIMERDPMETREARPERHATIWNANZS
. KR Cruden(1977) W46 By — IRER LX) 43 4 o
PITEAEH P ARV M B E REEA IS BB
28 3 M B8 Dafni(1992) (R 43 bR 45 B (1) Z2 50 8 40k
W, ol S8 B AR 43 A 52 R TN, A% b 2ok P 5 B AR A
WA BRI R,y A T EAG M A s 46T
ZRA R VLSS R AR VDM B 5 S G0 A 3 I 1Y)
GERG  ANAE TE R A6 I 0 B G FL IR A DY R
WA O s () S A7 5 [T S EL 5 A A E N Y 4548
FAT MR 2. ARV R ER R5 2
PLSERE N 3, #05r A 38, T5 BAG B A WA G
Al A AT LA AE

FEAR VD ML EAS 00 i, 5 bk S AL 2 0 &5 S0 R A
GiATREU RS T AR, XRUWEARKMAET,
FR VDR 04 A5 b i B AR TE 1S R I B A 02
L BOR AR 1Y L4 (Bierzychudek, 1981), 41 ¥0#1
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9 REAEI N 5 7 N0 A KU 3t B, TR AR
BOR G 555, 2003)  ELHESEZ R 1 A% 83 B HUAd % 3
(] 4 M 1 A% Ry B 3 T 2 R D L A B2 R
455, AR Ak Z W] BE R U MEAE R R 2
ZESARMEE KR I . A LM AR AL B 25
LN 5.03 00 UL 2 1L by 2 1B = S U S R O
BV AT I S A PR TR L Ao A 5 L G R B VD L
Xt 2 PRBE A TE N . FRAR S AT AR R Rl Y 2 R
B ERREAR T WA AR GE RSB R .
PR, e AR OO R PR BV T
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