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Role of winged perianth in ger mination o Haloxylon ( Chenopodiaceae) seeds

WEI Yan, WANG Xi- Yong (Colege d Forestry, Xinjiang Agricultural University, Urumg 830052, China) . Acta Ecologica Sinica,2006,26( 12) :
4014 4018.

Abgtract : Haloxylon ammodendron and H. persicum are shrubsthat occur in desert regonsdf wegern China. The germination unit
o these goecies condgsd fruit (urticle) with an attached winged perianth. To deternine if the winged perianth irfluences timing
o germination, seedsdf H. ammodendron and H. persicum &terripened for various periods of time were incubated at a 12/12 h
photoperiod at 15/5 for 10 days. The three trestments were seeds and attached winged periarth (cortrol) , seedsin the presence
o detached winged perianths, and seeds with winged perianths removed. Freshly matured seeds of H.  ammodendron (without
perianths) germinated to a high percentage , but those with atached perianths germinated to a significantly lower percentage. The
efect of the winged perianth on inhibition of germination gradudly decreased with increase in gorage time. Thus, winged perianths
had o inhibitory dfect on germination the following sring. Snce atached winged perianths inhibited germination of H.

ammodendron in autumn but not the folloning spring, dormancy of fresh seeds seems to be due to chemica inhibitors in the
perianth. Apparertly , then, the presence of winged perianths keeps seeds o H. ammodendron dormant until conditions are
favorable for their germination. As such, the winged periarth may play arole in survival of this peciesin its harsh desert habitat .

Fresh seeds H. perscum with winged perianths renoved germinate domy and to a low percentage. One nonth sorage a room
terperature caused an increase in percentage and rate of germination. The attached winged perianth dgnificantly inhibited
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germination of freshly meture seeds in autumn and a9 in Pring. Garmination of seeds of H.  perscum with winged perianths
attached was grongy inhibited &ter dl periods of dorage. Germingion a was partly inhibited in the presence of detached
winged perianths. Thus, winged perianths inhibit germination of H. persicum seeds via both chermical and mechanical dfects.
Key wor ds:germination inhibition; Haloxylon; seed germination; winged periarnth

( Haloxylon Bge.)

(H. ammodendron) (H. persicum) , ,
1]
(2]
(3]
4]
, (ABA)
[5 10]
) 4 5 ) , 10 11 ,
’ 5 1
1]
’ - 3 )
10 , 11 2 5 (6 ), )
9 2]
1
1.1
2004 10 ,
1 1 1 1 L} 1 1
(winged perianth)
25 4 90 mm 3 , 0om
, 3000Ix GXZ :
1.2
3 : (with winged perianth) ; + (plus winged periarth) (
, ) (no winged perianth) 11 ( ) 12
1 4 ( 5 ) 5 /25 ( / =12 h/12 h)
10 d*
2

N
N
>
H
I+



4016 26

G = z Gt/Dt, Gt 2d ,Dt , 50
(100/2) , , el PSS
3
3.1
(At\l\D‘W&yANOVA) : (F:5.447,p:0.003<0.01) (F =
21.34,p = 0.000<0.001) , (F =
4.132,p:0.003<0.01) (F:94.5,p20.000<0.001)
( 3, 5 (4 ) (F = 2.431,p = 0.143>0.05) (
+ >90 %) '
L 1 ( 1)
11 , , 10d ,
(p<0.01) , , 1 ( 3 ), ( 1) + ( 2)
) , (1, 2, 5 ,
(p>0.05) ,
—— FRFF No winged perianth LHRHF No wi.nged periénth
—A— 3+ F Plus winged perianth —f— T Plu§ Wm.ged perla.mh
FLIFH T With winged perianth —— H M+ With winged perianth
100 50 —
S 80 |- B o0
b £
£ g
= 60 - s 30 L
S £
E 40 O 2 |
A
4 | #® L
g 20 =10
0 L ! ! I 0 ! ! L
11 12 1 4 11 12 1 4
H 4 Month H #r Month
1 2
F|g 1 Irfluence of ermj periarthon thegerm'nationd H. ammodendron ng Irfluence of the vmnged perlanth on the gem"inaion index & H.
seeds & different sorage sages ammodendron seeds a different sorage stages
(11 ) 5 ( 4 ) (p =
0.103>0.05) , 90 % ; , 5 ( 4
3.2
(A two-way ANOVA) : (F=12.357,p<0.001) (F=70.985,p =
0.000 < 0.001) , (F=6.203,p =
0.000 <0.001) (F=36.17,p = 0.000 <0.001) 5 4 ) (F=8.311,
p = 0.000 < 0.001) ( 3
(11 ) 59.5%, 1 ( 12 ) 80 %, 4

85%, 12 4 (F=0.203,p=0.082>0.05) ,



12 ( Haloxylon) 4017
11 , , 10d
(p<0.01) , ; 5 : ( 1) + ( 2) ,
(p<0.01) , ( 3, 4
—C— F:5F T No winged perianth == ¥ No winged perianth
= $H+FF Plus winged perianth == J@+Fi§ Plus winged perianth
—— ELEFP T With winged perianth —— H#fhT With winged perianth
100 O
—_ b
[} o 40
s 80 3
4 £
S g
5 60 | g 30 -
E g
E w0 | % 20 =
3 3
W =
R | *ﬁ 10 =
® |
0 I I ‘ 0 i w |
11 12 1 4 1 12 1 4
H 4 Month H 45+ Month
3 4
Fg.3 Irfluence of winged perienth on the gamingtionof H. persicum seeds Fig.4  Irfluence winged perianth on the germingtion index of H.  persicum

a dfferent dorage gages

Ungar and Khan

[5 10,17]

Atriplex cordobensis )
Atriplex cordobensis el

Salsola komarovii ™%

0.01) ,

ABA

(64 %)

seeds a different dorage fages

Atriplex prostrata

[17]

[18]

N
—~
~

4 )

[11]

(16 %) (p<



4018 26

References:

[1] Xinjiang Gonprehensve survey Term of Chinese Academy of Sdiences, Inditute of Botany of Chinese Academy of Stiences. Xinjiang vegetation and
utilization. Bejing: Science Press, 1978.

[2] Huang Z, Zhang X S, Zheng G H. Irfluence of light , tenperature, slinity and sorage on seed germination of  Haloxylon ammodendron. Journd of Arid
Environments, 2003, 55, 453 464.

[ 3] China Ervironmentd protection bureau. Inditute of plant research, CAS. The catdogue of rare and endangered plant in China. Beijing: Stience Press,
1987.

[4] HaperJL. Population biology of plants. New York: Academic Press, 1977.

[5] BeadeN CW. Sudesin hdophytes I. The germination o the seed and egablishment of the seediings of five eciesof Atriplex in Audrdia. Eoology ,
1952, 33: 49 62.

[ 6] KadmanZahavi A. Noteson the germination of Atriplex rosea. Pdedine Journd of Botany, 1953, 6: 145 148.

[7] Osren A E, Gasli F. Hfects of dorage conditions and presence of fruiting bracts on the germirztion of Atriplex halimus and Salsola vermicul ata.
Bxperimental Agriculture, 1997, 33: 149 155.

[ 8] Koller D. Germingtion regulating mechaniams in ome desert seeds . Atriplex dimorphostegia Kar et Kir. Eoology , 1957, 38: 1 13.

[9] Aiazd M T, Argudllo J A. Dormancy and germination sudieson dgersa unitsof Atriplex cordobensis ( Gandoger and Sucker) (Cheropodiacese) . Seed
Sience and Techrology , 1992, 20: 401  407.

[10] Takero K, Yameguchi H. Diverdty in seed germingation behavior in relaion to heterocarpy in Salsola komarovii lljin. The Botanicd Magezine, 1991, 104,
207 215.

[11] Huang P Y. Bxcused irrigation vegetation and its redoration. Beijing: Science Press, 2003.

[12] Tobe K, Li X, Omasa K. Hfects of sodium chloride on seed germination and growth of two Chinese desert shrubs, Haloxylon ammodendron and H.
parsicum (Cheropodiaceae) . Audrdian Journd of Botany , 2000, 48, 455  460.

[13] Tobe K, ZhangL , Omasa K. Seed germination and seeding emergence of three annua's growing on desert sand dunesin China. Anndsd Botany , 2005,
95: 649 659.

[14] KhanM A, Ungar | A. Irfluence of sdinity and tenperature on the germination of Haloxylon recunvum. Anndsdf Botany , 1996, 78: 547 551.

[15] Wang X Y, We Y, Yan Ch, & a. Germindion response of two eciesof Haloxylon to tenperature and sdlinity. Arid Zone Research, 2004, 21(9) : 58

63.

[16] Khan M A, Ungar | A. The dfect of sainity and tenperature on the germination of polynorphic seeds and growth of Atriplex triangul aris Willd. American
Journd of Botany , 1984, 71: 481 489.

[17] Ungar | A, Khan M A. Hfect of bracteoleson seed germinaion and dipersd of two eciesd Atriplex. Annalsof Botany , 2001, 87: 233  239.

[18] QudiL, GauA. Inhibidores de la germinacion en Atriplex cordobersis Gand & Sucker (Cheropodiacese) . Lilloa, 1983, 36: 143  149.

[1] , ) . : ,1978,16 22.

[3] , ) . : , 1987.

[11] it ) : , 2003.

[15]

) , . . , 2004, 21(9 : 58 63.



