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Response of Phytolith in Leymus chinensis to the Simulation of Global Warming

and Nitrogen Deposition on Songnen Grassland, China

JIE Dong-mei', GE Yong', GUO Ji-xun®, LIU Hong-mei'

(1. School of Urban and Environmental Science, Northeast Normal University, Changchun 130024, China; 2. Key Laboratory for
Vegetation Ecology, Ministry of Education, Institute of Grassland Science, School of Life Science, Northeast Normal University,
Changchun 130024, China)

Abstract ; Using infrared radiator and applying nitrogen on Leymus chinensis community on Songnen grassland to simulate global warming
and nitrogen deposition, phytolith was extracted from L. chinensis, the morphology and content of phytolith were analyzed. Phytolith in
L. chinensis were classified into 4 main classes and 12 subclasses, as well as some small phytolith fragments. Of all the phytolith types,
the hat-shaped take as much as 70% . The hat-shaped with spire and hat-shaped with flat peak may have different growth mechanisms
from the echinate hat-shaped, and the point-shaped phytolith is more sensitive to N deposition. Compared with control check (CK) ,
the warming treatment seemed to promote the growth of phytolith (increased the length and width 0. 1-2. 6 um) , while the N deposition
treatment had an effect of inhibition on the growth of phytolith ( decreased the length and width 0. 1-1.4 um) , and when warming and
N deposition mixed, in this treatment the effect of inhibition caused by N deposition declined. Hollow elongate (46% of elongate) was
observed only in N deposition treatment, and the content of other types ( elongate, point-shaped, hat-shaped excluded) increased to
10% , it was supposed, as L. chinensis is the dominant species in Songnen grassland, the effect of N deposition might be more
significant than warming on such grassland, and warming could mitigate the affection of N deposition. Phytolith was sensitive to the
change of environmental factors, this study provided an experimental evidence for phytolith as a reliable proxy indicator for paleo-
environment.
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Fig. 1 Geographic location of study site

L2 Sgmiit

TE 2006 4 5 AT AE M1 B A S5 R b S
FIRUN 144 m®. ZEREHL P9 B0 12 BB 4 m x
3 mif R I/ INEE H, ZNEE b TR B R 3 m, AL 3 B
Horp 6 Yook HIZL A4 m B AL (USA ) 3E 47 I 45
ST AN PRAS R B 18 E Ry 2. 25 m, AT 2SSO TR
2~3C IR B3GR 2 (1 0. 1)°C, i B2 b 3R
R AR St X T 5 — SRFE M, — 2Pl AL, R B 4%
TERE Hb N Tt A R B (43 A 4l i T & A 10
gem S 2 OO BERE . XRE RE M R R A 2 b
YRR A 4 b 35275 =0, RO | it . 35 + it
AAX IR AP 6 7k, If M 2006 ~ 2008 4F
HELEHEAT 3 a AL B AR A
1.3 FEAERIREUT I

R T P A 2 BUR FH I 30 Ak i % S 4 R
TNF < 3 R AT 0 B R 5 B A ) ) S e 0
T Ve T A 0 R85 AN BB AR R



1710 ¥

B 31 %

KA I B AT BILJBT 4 ER Ak 4G R R A
A ZE K, B O L (55 %02 000 r/min) B .0 10
min, TG B0 3 KK IRE TR RS B S )R
il % 2 R 5 R F MOTIC A= 49 5 ik s % 5 G it

> O

il s B D GETT AR AR 2 /D 350 .
2 ZBRESH

M\ 2006 ~2008 4 I S 4 AN ] 52 5 4k B 7 2R
AR YT R AR Y 72 A B AT MOTIC A= ¥ W 5%
1E 900 £5 F A7 A8 £ AO08 25 % 8, S 40 it A kA
4 58547 THEAFEIE SR 3 a (WP E S &,
[ % LR | FESEAT I B G A X
RIE 25 59 %1 4> &% ICPN 1.0 (International Code for
Phytolith Nomenclature 1. 0) 89 %1l 40 7 &, & B W
DA AR rh, SR A A (K] 2A ~ D) (i Al
(26 ~T) TR (K 2E ~ F) LR s sk . AR A
WA R (BT 20 ~ L) 25 AR A Ak A 25 1 B 40 il
0 22 53], X R D | AR R A B A ek AR R AT R AN 4 26
e BUABR AR A R] 23 Sy R AL O T R B P i AT A A
R 2 TS 1) i R 235 U0 R 1R 4 A I S 5 4 R A A A4 TT
530 A G JAE SR AN TC IS A SR A 2 A2 5 i AU AE fik
PR 53 Sy« R B L G IR BRI AR WU AL 3 k.

*x1
Table 1

2.1 FROERER S 2L

S8 AJ A R A PR AR | 2R R R R A A A
JIt i FE 38 90% LA 1 (6 1), T HeAth 26 BY i o5 9 L
BIAR R 10% .

BT AT B v, R AR A R BT S L R, 0
T0% ZeA7 (K 1), Je i X IR Ab B 3% J5L Ab 2 | i
AL PEE B + Tl AL B 64% BN E] 76% , B4
T s I RUAE il 1A A 5k U) MK T b B Ak
Bt G AL BB 3+ it Ak BE i 25% Dk /b B
12% , B H /0 ) 5 5 e TR AL ik 1 5 £ /A AN W]
B, A R0 B sl s HAt 6 Y o AR e AR 5 AR A iR
JEAE 2% ~ 5% Z 18], A 18t A AL B A Y 55 o
10% W8 THELB (KD,

T R AU AR Ak A ey, AT LWL ¢ 3] 9 T A4 - T
W 25 ) 5 A DA GS TR Ak B UL AR B L Ak B ) 4
i+ it AR P 5 B i [ 3 (a) ], HoA R
O 250 A 5 e A8 A 5P 22, AR TR 289 ) 5 o A 3 i
+ it A B R B i # 50% (3 2) . R L Y
TEEIWTEABEEE 3 (a) |, 5075 R + it
FALH SR SR T R 16% (35 2). T FE R
FEAAR R DG A TR R R Y 5 AR AR T —
SE Y LA, 59 S A A A B R A R R s R

FTEXBEEETYHESE/ %

Average percentage of main types of phytolith/ %

I Xif 1 B4 it 4 HE + it
FHE R (B35 TR bR {E 38k T bR 1B 35, FIE bR 1B 355,
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Fig.3 Variation of hat-shaped and point-shaped phytolith
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Fig.4 Histogram of all measure data in different intervals
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Table 3 Size of the subclass phytolith
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