MR K % %
W31 4511 JOURNAL OF NANJING UNIVERSITY Vol3l, Ne.l
19954E1 A (NATURAL SCIENCES EDITION) Jan., 1995

ERAERBV RTENEIBENL
% OM W OR RS

(MEXZELEYR, 210093, FID)

RE LTERERNPTRITROBIIENE NS HFURRUCH ¥ E AR,
FHBEGHKE, XFURBNE, LERSHBFCHAEREIH. BRAFA G LM%
KPFTROTENGREHTEE. 1990 44 H 2 XL Ca.Mg.St.Mn.K.Na FIER
MRS ERK AW REIEMERKR.,

XA THEXTERNTAIL S

SH%S Qa2 ‘

TR RIE B =L BRI HIEKTFUS. alterniflora)lE R4 3R AE HH A9 7E T
RE B BRI FE A KRB MR R ICE WA SRR, BH IR R Whiteney
EERH N P ?}ﬁﬂin‘JWFa"Elz’;Gallagher X B KRR AT 0 A TR R M L sh AR OF
FPDrifmeyer % ALK BB R GA4: 4 i 3L 86 8 R ST K MDFEM, Windom %Hf 11 56
BHERICETBHBMVRTLYURK MG RIEEED WS N, P. K 18 HEET
RN GHFRST4, A5 A W T IR ALK RELE 1 MO R TR S M T D
TR AL Bh A0S BEWF T, 4 A AR TR [ )R L 2B 5 B0 K T A A Az 3, i B4 ¢

CWRICR SRR TR A = WA K R T RS,

1 #HEFFEE ,
L1 BURE T 1989 4F 11 HAy. 1990 4F 3~11 H 3t 10 I AE LR LRIt 11 6—7 4F
A AR BN LRE 3% 6 AR ORI AR (OF S LA AL 38); 1 1990 47 11 H . 1991
FTH. 9RF I HIE 4 WRAERILTHI LRI 6~T7 FAT KT LR, 6 4
BT IR BE(2 b £ 7820);07 1989 4F 11 H. 1990 4F 3 H. 11 A3t 3 IKEE W 1L
TR I BRI KRR T 1990 4F 11 A FI 1991 48 11 H 2 WE AW 11 2678 s B L B Fi g
KEE, EURET Mg, .
1.2 FRAE Y ERITE, SPRE B PRI 0.5g HIETIL A RIU1g LKL - F

« ER UARER G W

IR [150): 1993—-06—09

B AEH FIA: BILT,1946 4 9 H /4 25 BB & S S0F “Fe.Cu.Mn Zn £ ALK TR
A= S A



511 & W% TR TR MEs L . 91 .

7K S0cm® B3 1h BIRMET B I, ML ikfut. KReabrmugte,
1.3 @R S,

2 REHER

21 EHEXEFRES I BTEOTAE ESENTUEERTSS 1 HEYET KT
EMZEHTUNEFSAARF,KBOTNE 4 FE, 0% 1 5L Lol N, P,
K. NaZLsh B EZ TR AREZWEN 6 AL B, 54 B # F #;Ca.
Mg. Sr LR A SRAEVE 6 A WIIENL7 HRARABE KEXHREFH,
10 H S BUSS = AN AT {EAH LY Fe. Mn 5 Ca. Mg, Sr ARIZMETF 7 BEFHBTF
F,8 A ELIEA,9 A I =0T Cu Ml Zn WAL ITE L4 H SR, Cu. Zn 4
FIFSA. 6 BBRABRE RSEF CulgghiIiIE 7 H,W Zn EHINBE 9 A, 32 Fr3
b F IR 04 E TR ARBOR T, AR 2 A4 F Ca. Mg, SrtF#E 10 A R LB —wa{f;
FENLER Mg, Zn b ILFIRETE 10 BOtRM&LE,3 H MM E T 4 A 4.

22 3 5L SRR B LR 10 MoOTE WAL A H O3y F IR 2 AE A B g AL
iy it.

-

1 O1989—1990 HEEWMILIEATTHE L7 11 e K(MMIED)T R
Table I The contents of 11 elements (2 forms) in S. alterniflora’s shoots of Binhai county in 1989—
1990 (x 107%)

Aty ) .

Months NP R T G Meo S Fe Mnocw 2
19894E 11 H a 697 2709 14892 2462 2754 26.1 - 194 87 276 10.1
Nov., 1989

199044 § a 10830 2158 6831 18595 1683 1669 224 407 105 4.00 27.1
Apr.,1990

sH a 13670 2297 7428 20945 2016 1980 269 686 115 351 195
May

6 A a 18460 2336 8848 24530 2753 2671 340 812 150 508 721
Jun. b © 701 4930 15077 874 764 951 67.5 313 155 1.52
78 a 15460 1679 7500 21098 2173 1993 275 183 840 685 130
Jul. b 494 3560 12149 686 610 675 9.67 234 203 351
8 H a 13450 1201 6004 19415 2299 2367 28.9 143 77.1 3.12 148
Aug. b . 313 2931 10067 734 706 5.88 1.58 18.0 .14 4.55
9H a 12190 1048 4238 16874 2645 2716 320 402 113 289 325
Sep. b 203 2274 9103 787 844  10.5 135 321 0.72 5.02
10 B a 10980 705 2944 14517 3129 3234 365 277 108 2.81 106
Oct. b 177 1849 7931 964 1218 872 1.56 205 1.14 295
11 H a 660 2423 12823 2043 2107 253 164 5T 22 9.3
Nov.

a—28, b—/KIRASR.

‘a’is the whole content and ‘b’is the aqua—soluble content
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Table2 The contents of 10 elements (2 forms) in S. alterniflora’s underground parts of Binhai coun-
ty in 1989-1990 (x 107°)

Rt

Montho P K , Na Ca Mg Sr Fe Mn -Cu Zn

19804114 a 518 5336 10909 2920 2547 18.9 1224 726 6.81 75.8
Nov., 1989

199043 a 647 5412 14712 4756 2967 320 5159 - 95.1 193 12.0
Mar., 1990

4 A 2 643 4469 13694 4748 3057 26.1 5045 900 165 250
Apr.
sH a 724 5873 21585 4934 3189 410 3302 950 130 417
May : )
6 A a 991 7730 23677 6608 3703 452 3617 962 130 172
Jun. b 328 3074 9664 1052 717 697 371 121 . 1.87 21S
78 a 658\ 7519 16033 3549 2774 30.1 2195 882 180 615
~ Jul. b 112 2721 8156 752 686 S44 146 728 291 62l
Y a 601 6571 11847 3431 2746 225 425 774 112 824
Aug. b 102 2329 5645 615 664 451 80 630 170 834
9H a 483 5700 9956 3155 2634 220 . 3022 893 934 - 112
Sep. b 724 2082 5195 589 616 . 438 282 - 802 1.56  9.87
10 A a 456 5524 8971 2644 2535 '19._3_ 1029 544 45 108
Oct. b . 545 1893 3848 543 551 380 98 475 091 691

‘a’is The whole co_ntent and ‘b’is the aqua—soluble content
3 1990—1991 4ESI LK M E3 10 A RHHED) F &
Table 3 The contents of 10 elements (2 forms) in S. alterniflora’s shoots of Sheyang county in
1990—1991 (x 107%)

R

Months P K. Na Ca MgSr Fe VMn Cu | Zn
19904E 11§ a 738 4139 20430 3554 3163 403 442 81.6 .13 18.8
Nov.,1990
199147 R 1870 7940 25705 2175 2785 262 225 131 e 174

Jul,, 1991 417 5370 19173 900 952 10.1 982 460 239  9.16

9 A 1091 5725 19032 3485 3677 441 624 141 366 312

706 3969 18815 3260 3133 390 465 813 261 223
103 2537 13155 1076 1128 7.1 584 328 111 601

a—2R b—KHEER.

‘a’is the whole content and ‘b’is the aqua—soluble content

A 5 3260 313

a
b
a

Sep. b 203 3380 13200 1220 1400 127 ' 137 502 142 1208
a

Nev. b
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4FiR. BREWLESELE A A—HHTE. HEBARLLEO. @—55N
b2 e 8 4 B2 {L IR B AR K Forg. ATEIERI L BEHIZR A" A’ are the sea water curves of
i Binhai and sheyang respectively and ‘O’ ' @ ’ are the salt

marsh’s soil curves of the two places respectively
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Fig.2 The model of migration and distribution of mineral elements in S. alterniflora’s sait marsh
' a. b, o d—ZHAE. B, B AMERL
a,b,c,d ﬁre models of spring, summer, autumn and winter respectively
*RS5 WMOIEKIT4.5.6 HAYRY 7 RMoc# 8 T MHIXEE S b
Table 5 The ralative analysis between the biomass of Apr., May, Jun. and the contents of 7 elements

in S.alterniflora of Binhai county

FB4L Parts - #4> Abovehround part Mo N %4> Underground part r :
AhMonhs Apn  May I apn Man B (00T oo)
Kt '
Biomass 144 518 1286 3102 3249 3657
(g.m%,dw) '
Ca 0.2424 1.0961 3.5404 14.7283  16.0306 24.1655 0.95
Mg 0.2403 1.0256 3.4349 9.4828 10.3611 13.5419 0.94
Sr 0.0032 0.0139 0.0437 0.0810 0.1332 0.1653 0.93
Mn 0.0151 0.0596 0.1929 0.2792 0.3087 0.3518 0.97
K 0.9837 3.8477 11.3785 13.8628 19.0814  28.2686 0.91
Na 2.6777 10.8495 31.5456 42.4788 70.1297 86.5868 0.86

« ARFVTCRE BIE VI KA Gl LR S0 55 & 8 k.
This contents of elements in the tible are the total quantity of elements in the plant (above or under
part) per squate met;r. '
HE:AESAMN r BEUBLARING LR LY ENIHICHEFR T r K97 r0.05 &0 58 & X, KT
10.01 2 4R 58 3% IEHTE.
‘Note: There are r significance values in the brackets. When the relative coefficient r between these el-

ements and the biomass in the Table is larger than r0.05, it is significant positive relation and the r is larger
than r 0.01, itis very significant.
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THE DYNAMICS OF TRANSPORT AND CHANGE OF
MINERAL ELEMENTS IN SALT MARSH OF
SPARTINA ALTERNIFLORA

Qin Pei  Xie Min Chung Chung—Hsin
(Department of Biology, Nanjing University, 210093, Nanjing, PRC)

Abstract There has been nearly 10000 ha of Spartina alterniflora since this plant was
transplanted to the coastal land of Fujian, Jiangsu, and other few provinces in China in
1980. These Spartina marshes have higher productivity in the coastal ecosystems; so they
are important nursery grounds and sources of nutrients for aquatic organisms. They pro-
vide food an habitat for wildlife, reduce shoreline erosion, and assimilate excess nutrients
from pollutants such as sewage and agricultrual drainage. After our research we have found
that S. alterniflora contains rich mineral elements which come from sea water and are essen-
tial to human health. According to a lot of test on this plant we have got an interesting
Spartina extract — *‘ Biomineral Water’ which contains essential trace elements, vitamins
and a few bicactive materials to human body. And we have éleveloped a series of biomineral
prodncts using Biomineral Water, such as:Biomineral health drink, Biomineral health tea ,
Biomineral bath liquid, etc. A number of experiments on animals and men prove
biomineral products functioning as cardiotonic, decreasing blood lipid, antiinflammation,
enhancing immunity, prolonging life, etc. and drink or use of biomineral products will be of
significant benefit to human health,

In‘order to get ecological and economic benefits from this plant resource in progress
we design this dynamics test on transport and change of mineral elements. The test was ar-
ranged in two Spartina plantations located in Binhai and Sheyang county, Jiangsu province
and the samples were collected 13 times from November, 1989 to Nov. 1991. The results
were interesting. The dynamics of 11 important mineral elements in the plant was 4 types as
follows: the contents of N, P, K, Na increased in spring and their peak values appeared in
June and then decreased; Ca, Mg, Sr contents had 2 peaks which appeared in June and Oc-
tober respectively; the 2nd peak of Fe and Mn appeared in September; and the 1st peak of
Cu, Zn appeared in April and their 2nd peak appeared in July and September respectively.
The seasonal change of mineral elements in Spartina salt marsh was significant. In spring
the major dynamics was the plant’s absorption, in Summer some of the elements were ab-

sorbed and others were released from the plant, and in autumn and in winter the major dy-
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namics was released, and also in winter‘some of the elements were transferred and stored in
the rhizome. The contents of mineral elements in salt marsh soil and sea water in late au-
tumn and early winter were a little higher than those in spring. During the time of spring to
summer in 1990 the weights of Ca, Sr, Mn, K, Na were positively relative to the biomasses
of S. alterniflora.

Qur results will benefit the plant’s application. of course we will continue our relative
test on the dynamics of other effective contents and we will plan to get a better way to col-
lect the plant’s samples in better places and at better time and to develop better biomineral
series.

Keywords Spartina alterniflora, Salt marsh, Mineral elements, Dynamics



