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Table 1 Main chemical characters of the Aneurolepidium
chinense grassland soil

+EEE | WK x # % £ =

Depth pH 0. M. Exchangeable(ppm): Total(ppm)
(cm) (%) Mn Cu Zn Mn Cu Zn
0—15 9.12 2.01 11,10 0.84. . 0.16 | 454.90 . 16,42 162,05
16—30 9.15 | 0.42 2.41 - 0.68 0.12 | 312.08 12.88 72.03
80—100 9.30 - 1.5 0.76 0.16 | 446,97 18,25  80.36

HFHEBFHEN T, S HBHEAREY RAEEE, FHEE TEENHE 3 f = B EDH
ZH HELBRESIF. ELER6 NI HE F 34, $EE25cm x 25cm X 45¢m
WA (45em DITFLEH, R E/NTEHE BRER 10%, ZBAI, A 40 BT,
PRIL A B BOR AR 2 B4 IO B B RS B ROMR, BR B bE . Kl b BT
SBTF 80°C BAPHT, SBIFTEYRIE, Ri5H & B HORM & Y NR—8E
PR, LR SRR Y T 34 R #1T, R & AT 8,
SRS SHBRENRER, A0, APELARR. HR. SERESHRETH
N, &LV RE TR SO E T E, B ABPA TR, BEEREFEY
10%. LRERRHMEE. .80 NHAC R, 2 BN E W & 56 &0. 18
PR R VKBRS R B B RO i S W AR . 3 pH F ZD-2 B ;R
WE, THEAHR AR ERAEREWED,

2, ERERH

2.1 iﬁﬁ%ﬁsm‘%%‘ﬁ

2.1.1 ¥ELBEE.ABNE
W 1T RIE H, $H$§Fﬁé’3%"§&&&$¢%¢ﬁﬁﬁmﬂi&“”; Woear

BHH BB R, REDEE RV SRS 75 EHHE, B5RHHEE, B

- e00y 1207 | 120¢
z Mn : Cu n
g 500 100} I x\ \ 100+
H AVA

§ 400 t\ 80 / v 80
g \ o A i
£ 0 W\ 60F 4 \ %
8 \\, , ! L )
£ 200 (WL IVAN awt ! P
© [ T N I | v
éﬂfﬂ 100 w3 2 \3.\ -,
@ Sl 2 S TE me=T

0 1 4] bl 1 0

i 5 © 7 8 9 1 4 5 6 7 8 9 10 4 5 6 7 8 9 10

H# Months
A1 FREERFE. @, SSENEVHE

Fig.1 Seasonal dynamics of Mn,Cu and Zn concentrations in different organs
of Aneurolepidium chinense -
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Fig.2 Seasonal dynamics of Mn, Cu and Zn concentrations in
different organs of the companion species of Aneurole-
pidium chinense community
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Fig. 3 Seasonal dynamics of accumulation of Mn, Cu, Zn and
aboveground biomass of Aneurolepidium chinense
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Table 2 Seasonal dynamics of the accumulation rates (ug/m?*/d) of Mn,
Cu, and Zn of aboveground part of Ameurolepidum chinense

J_fj f ﬁ ’} E {5} Months
Elementis Componentis 4—5 5—6 6—7 7—8 8—9

Mn B Leaf 31.95 24,79 0,44 17.86 -10.66
% Stem 8,66 18.80 25,63 54,98 16,61
.k Aboveground 40.61 45,99 24,75 71.66 5.81

Cu M Leaf 4,12 3.92 21.28 ~8.44 -1.54
Z Stem 0.46 7.80 17,95 -0.89 3.79
3.t Aboveground 4,58 12,14 39.07 ~9,57 2,22

Zn i Leaf 11.15 53.81 - 17.47 15,33 -57.97
% Stem - 3.43 25,97 24,55 32.69 -9.23
# £ Aboveground 14.58 82.45 39.97 46.98 - 67.32
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Table 3 Seasonal dynamics of the percentages (%) of the accumulatea
Mn, Cu and Zn of different aboveground organs in aboveground
part of Aneurolepidium chinense

] <] ) b B A 1% Months
Items Organ 5 6 7 8 9
44 & Biomass M Leaf 76.69 55.08 56,59 51,35 50,72
Z Siem 23,31 40,94 41,91 48,16 48.586
# Ear 0 4,03 1,50 0,49 0.43
Mn W Leaf 78.67 63.82 53,83 41,94 33,60
% Stem 21.33 33.04 44,39 57,69 66.13
# Ear 0 3.14 1.78 0,37 © 0,27
Cu - Leaf - 90.01 45,12 50,71 40,14 32.47
% Stem 9,99 52,22 48,46 59,49 67.26
# Bar 0 2,67 0.83 0.37 0.27
Zn : © # Leaf 76,46 66.59 61,95 54,24 29.75
% Stem 23,54 30,56 36,82 45,44 69.82
M Ear 0 2.85 1.23 0.32 0.43
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Fig, 4 Seasonal dynamics of accumulation of Mn, Cu, Zn and

aboveground biomass of companion species in Aneurolepidium
chinense community
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Fig. 5 Seasonal dynamics of Mn, Cu, Zn accumulation(A) and the
aboveground biomass of Aneurolepidium chinense community



344 'E v £ F % #® 18%

REMAGTZRNREANSAYRELBEMUECS"BlK. FRER, BRI R & SAH3L
ET7TH. GEFRBENANZLHKREEYRMSAR, hRER, 5EES + HE4E
WEREENAC(E L), XERIEREFERSHRD (F4), & AP NEHEIER
RRRN 23%—47 %, X T EWERIT S LG, MAETEEMHE R ANES.
2.3 FERENIETE. B, 5050

DEEREAYRERNS A, FITHEREE W NS HNE, SRER5HE

R4 FEREEHEDHERSE. B FRRBEREDE
GEEH FRARERZIBETHS
Table 4 Seasonal dynamics of the ratios (%) of Mn, Cu, Zn accumulation
and the aboveground biomass of different species to that of
all species of Aneurolepidium chinense community.

b ] B 3} & A % Months

Items Components 5 6 7 3 9
4 & Biomass Ac. ' 40.20 56,26 68,17 64.40 79.70
C.d. +H.a. 59,19 41,75 28,73 33.11 18,36
Other 0.60 1.99 3,10 2,49 1,94
Mn A.c. 27,75 26,39 32,71 23,22 46.86
C.d, +H.,a. 71.68 71,11 65.11 75,06 47,47
Other 0.56 2,50 2,18 1,72 7.67
Cu A.c. 34.11 52,26 65,50 55,24 72,17
C.d. +H.a. 65,03 44,36 29,30 38,52 16,78
Other 0.85 3.38 5.20 6.23 11,05
Zn A.c. 35,28 67.43 71.82 65.59 | 73.68
C.d. +H.a. 63.68 29,84 25.82 32.68 21.13
Other 1.04 2,73 2.35 1.74 5,19

A.c.t ¥H Aneurolepidium chinense; C.d.+H.a.s V¥ + 4% Caresr duriusculs + Heleocharis
acicularis;  Other: HE 4 # Other companion species
%5 FHEREMREO—4Scm) THPNE. 8. F45

Table 5 Distribution of Mn, Cu and Zn in Aneurolepidium chinense
community and rooting layer (0—45cm) of the soil

o H 44 & Biomass Mn Cu Zn
Ttems mg/m? % |mg/m'! % |mg/m' % |mg/m’] %
M Leaf 89,12 6,46 4,83 2,01 0.64 2,08 3.86 6.42
% Stem 128,92 9.34 19,90 8.28 1,38 4,47 5,10 8.50
# Ear 0.70 0.05 0.02 0,01 0.01 0,02 0.02 0,03
# . Aboveground 218,89 15.85 24,75 10,30 2,03 6.57 8,98 14,95
#T Belowground 1160,96 84,15 | 215,47 89,70 | 28,87 93.43 | 51,08 85,05
B Total 1379.85 100 240.22 | 100 30.90 100 60,06 100
Lz iE(x107%)
E xchangeable - - 3.41 - 0.48 - 0.09 -
£/ (x107)
Total — — 236,68 — 9.28 - 66,55 —
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STUDIES ON THE CHARACTERISTICS OF Mn,Cu AND Zn
CONTENTS IN THE ANEUROLEPIDIUM CHINENSE
GRASSLAND OF NORTHEAST CHINA

Ge Ying Li Jian-dong Chang Jie
(Institule of Grassland Science, Northeast Northeast Normal University,

Changchun 130024)

Abstract

The characteristics of the contents of Mn, Cu and Zn, which are essen-
tial trace elements for plants, of the tissues in the plant species of an Aneu-
rolepidium chinense grassland(bayfield)was studied. We obtained the follow-
ing results,

(1) The element contents in all the organs of A. chinense changed grea-
tly in the growing season. Significant variations were found among different
organs in the concentrations of ‘the tested elements. In general, the following
overall trend was very obvious as far as the element concentrations were con-
cerned, i. e., root>rhizome>>stem>>ear except for Zn, the concentration of
which was higher in leaves than in stems. The concentrations of Mn, Cuand
Zn in the roots of other species in the community were also higher than in
the aboveground parts.

(2) S-shaped curves could be used to describe the seasonal dynamics of
the concentrations of Mn,Cu and Zn in the aboveground parts of A. chinense,
though the peak concentrations of different elements did not occur simultane-
ously. The dynamics of Mn, Cu and Zn in the aboveground parts of Carex
duriuscula and Heleocharis acicularis could roughly be expressed by using 2
double-peaked curve that resembled the seasonal dynamics of their biomass.

(3) The distribution of these elements in different organs followed an
order of root>>>stem>leaf>ear. This trend could be applicable to the bio-
mass. The ratios of Mn and Cu accumulated in different aboveground organs
to the total amount accumulated in the entire plant were lower than those
of the biomass. The ratio of Zn in aboveground organs to the total plant
was roughly the same as biomass.

(4) The ratios of Mn, Cu and Zn accumulated in the community to the
total reserves of the soil were 0.10%, 0.33% and 0.09%, respectively.

) Key words Aneurolepidium chinense;Microelement; Nutrient dynamics;
Grassland.





