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( Pooideae) 10 19
( Pooideae)
, , ( Festuca) ( Poa) ; (Stipa bungeana
Trin.) (Leymussecalinus (Georgi) Tzvel.) (Stipa)
(Poa) ( Trisetum)
1
(Phytolith) ,
(Piperno ,1988) ,
, (Piperno,1988; ( ,2000)
!1993) L L ( ) L
(Piperno ,1988; ,1991 ; ,
,1996 ; ,1999) 10 , /
( t
1994; ,2001; Gallego et al. ,2004; . (Piperno,
Stromberg ,2004 ,2005) 1988; Brown, 1984 ; Mulholland and Rapp, 1992;
(Gallego et al . ,2004 ;Alexandre et al . ,1997 ; Wang Kondo et al. ,1994) ,
et al. ,2003; ,1994;L u et al. ,1996; ( ,1996a;L u and
, 1997 ; ,2002 ; ,2002 ; Puerto Liu ,2003)
et al. ,2006; Pohl et al. ,2007) 10
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( ,1994) :
3—5mm , 15 ml ;
' (1500 /
Leica DMLB
10 19 400 600
400 ,
1999 8 , 30
Summary of samples of Pooideae from the Qinghai- Tibetan Plateau
N E
Leymus Leymussecalinus (Georgi) Tzvel. 36°47.009  99°04.798
Poa Poa rossber giana Hao 36°47.009  99°04.798
Poa crymophila Keng ex C. Ling 30°23.092  90°55.611
Stipa Stipakrylovii Roshev. 29°49.929  91°44.538
Stipa purpurea Griseb. var. purpurea 36°47.115  99°40.113
Stipacapillacea Keng 29°43.049  92°00.343
Sti pa bungeana Trin. 38°15.816 101°52.428
Roegneria Roegneria parvigluma Keng 29°57.096  92°50. 691
Roegneria tibetica (Melderis) H. L. Yang 27°30.008  88°55.777
Puccinellia pamirica (Roshev.) Krecz. ex Roshev.
Puccinellia 29°47.787  93°50.115
Trisetumclarkei (Hook. F.) R. R. Stewart
Trisetum 27°25.057  88°56.308
Elymus Elymus nutans Griseb. 28°57.591  90°23.624
Elymussibiricus Linn. 29°04.265  89°20.978
Festuca Festuca brachyphylla Schult. 27°34.238  89°00. 440
Festuca rubra Linn. 27°34.238  89°00. 440
Festuca ovina Linn. 33°09.491  91°51.571
Achnatherum Achnatherum inebrians (Hance) Keng ex Tzvel. 38°33.246 101°22.225
Achnatherum splendens (Trin.) Nevski 38°00.186 102°28.117
Agrostis hugoniana Rendle Var. Aristata Keng ex Y.
Agrostis hugoni ana 29°57.096  92°50.691

C. Yang

10

19
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: ( ) :
, (1993)
1) (Hat) ( 1-1-6) : , ,
; , , (rondel) /
9—48um, 12 (keeled rondel) ( ,2004 ; Fredlund and
Mulholland  (1992) Rondé , Pear- Tieszen ,1994)
sall (1989) Roundel/ Oblong ( 1-1-3) ,

1
Morphotypes of Pooideae phytolith of the Qinghai- Tibetan Plateau
1—6. ; 7—13. ; 14 —16. ; 17, 18. ; 19 —=22. ; 23. ; 24, ; 25, 26. ; 27, 28.
29. ; 30. ; 31, ; 32.
1,5,9. ;2. 3, 28. ;4. ; 6. ; 7,10, 11, 18,24, 26. ; 12,13,
;148 , 21, 22. ; 19. ; 20, 23, 31. ; 25. ; 27. ; 29. ; 30, 32.
9
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) 10 %( )
15 % —60 % ,
Satistics of Pooideae phytdith from the selected species
(%)
41.9 21.5 1.5 1.3 0 0 14.3 4.3 6.7 7.3
31.3 23 4.2 0 0 0 13.4 1.4 7.4 10
23.1 49.8 4.6 0.8 0 0 14.8 0 2 5.3
12.6 58.7 9 0 0 0 11.9 2 4.6
2.3 33.3 0.8 0 0 0 34.8 0.2 7 21.6
0.5 3.9 18.3 5.7 0 37.1 10.9 6.2 6 10.9
0 55.9 29 1.6 0 0 1.3 0 8.7 3.6
58.7 29.9 1 0.6 0 0 4.8 0 0 4.5
1.4 79 12.8 0.5 0 0 0.9 0 0.7 4.3
33.6 38.2 2 6.6 0 0 3.4 0 8.2 8
0.3 52 15.1 6.6 0 0 0 0.3 6.9 16
6.5 7.6 4.1 57 10.9 0 5.8 0 2.7 8.9
2.2 7.4 4.5 65.8 3.8 1.2 2.2 0 8.4 3.3
0 6.6 5.7 66.1 3.5 0 0 0 4.6 13.6
0 16.9 38.4 34.1 0 0.5 2.6 0 1 5.5
0 75.2 4.5 7.2 0 0 2.8 0 4.1 5.7
0 63.7 2.5 0 0 0 18.6 14 0 0.8
0 39.7 1.7 0 0 0 26.7 25.5 0.4 5.3
0 71.1 10.2 0 0 0 12.5 0 4.1 1.4
2) (Tooth) ( 1-7-43) : ,
1@ m , 3Mm , 50 — , (2004) ,
70 m 1-3 ,
) ( 1-14) , ,
, ( ,1993) , ,
( 1-15)
16+ m,
6 , 1M m, Im
20 % —50 % , , >30%, 50 % ( 2,
6 )
\ 4) (stipa multilobate) ( 1-
( 2) 17,18) :1 3 3
(10.9%) (3.8%)
3) (Stipa bilobate) ( 1-14 — (3.5%)
16) : 5) (Tower) ( 1-19 —22) :
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’ 3 ’ ’

12
Fredlund  (1994)
( 1-19) ,
& m, , 3%,
( t
2004) ; ( 1-20 —22))
, 9448 m
, 10 % —40 %,
<10%
6) (Spinulate ball) ( 1-24) :
, 121 m
, 2Im, )
) (2005)
10 %
7) (Point) ( 1-25, 26) :
(1993) Kondo
(1994) Brown (1984)
Pearsall (1989) (trichomes)
19 1
, 5%—0%
8) (Elongate) ( 1-27, 28) : ,
, 1M m , >5m,
) , Twiss
(1969) Kondo (1994) Elongate,
(1993) ( s Platelike
bar ,point bar  smooth bar 3 )
, , (
1-27) , ( 1-28) ,
) 8%
(Saddle) ( 1-23) ,

(Brown,1984; Mulholland and Rapp ,1992; Fred-

lund and Tieszen,1994; Twiss et al. ,1969) ,

, ) , ; 1,
(1993)
, , 37 %
: : : (
1-29) ( 1-30) ( 1-31)

( 1-32) :
2%, , 30 —
5m, ( )
17.5—=2% m, )

( 55 m) ,
4
( ,
1993; ,2004 ; Twiss,1992) ,
(C3 )
(c4 )

( ,2004)

. Puerto
(2006)
C3 , c4

(Puerto et al. ,2006 ; Gallego and Distel ,2004)

Twiss (1969)
,Fredlund  Tieszen (1994)
Kerns (2001) “ Stipatype” “ Stipeae
Pyramid” , (2004)
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47

(Lu and Liu,2003) ,

, 200
30 ,
,1996)
mort.) , 20 ,
50 %
7.2%,
1-3) ,
2
5
( ,1993)

5
(Stipeae Dumort.) GPW G(2001)
, 12
( 1
(Stipeae Du-
,1992)
; 5

(47.7%) (

19

19

37%
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Abstract

Phytolith as a climate proxy isone of the most
important and effective tool for reconstruction of
paleoenvironments. It is necessary to investigate
phytolith assemblagesfrom plant in detail for afull
understanding of the relationships between phyto-
lith and climate.

There have been limited previous study on
phytolith morphology and assemblages of plants
from the Qinghai- Tibetan plateau and, in particu-
lar , phytolith assemblages of Pooideae from this
area are little known. This study deals with the
shape, dze and assemblage of phytolith, based on

investigation of 10 genus and 19 species of plants
from the Qinghai- Tibetan Plateau. The phytolith
morphotypes from the selected species of Pooideae
demonstrate that hat, tooth, Stipa bilobate and
Stipa multilobate are the representative types.
Meanwhile, tower, elongate, spinulate ball and
point shapes are al s0 identified. The data of statis
tics of phytolith indicates that some genera have
the same phytolith assemblages.
Fustuca and Poa mainly produce point-hat shapes;

For example,

Stipa bungeana and L eymus secalinus are domina
ted by flat-hat shapes; Stipa mainly produces Sti-
pa bilobate; Poa and Trisetum have abundant hat
and tooth shapes.



