9820 WH, HEYA V7 VHEROBERICBET A 2HBOYVOICR LN
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BhErge Rk HAN (BULERFZRAT REFTE)
JCFWFgE M IHE (LSRR KT =)
B BN (RERFEER B RS L)
% Ji (FRERHERE PriEd g5 s ArET)
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[EC®»iZ]

#18 (Populus diversifolia) 1%, PEEILBICMET 25EY « VA RKODEE DR,
I OMEBRIEES AL TV IBNRBREOERREATHS, #ABORTHS
SHRHBESZZIRES»OHTL 2RIKIIEE 2 L 5. (poplarsalt) & FFIEN 2R
B, BEREBENLLRAIAVEREOREESD, AHEO BT, BIBRIZ OV TLER,
ST Fa—F BTV, BREBICE., ABROEREELERA L. WHEOMELARR
WERATAI LD D, COBEMEERT D, 1998 £EIZ, # Y AaMdLEOS Y
AFIBEICB VT 10 KOHHBEEEV, PBHEEZZLRBREREICL > TRERL, #K®
BRSO EEHEERDZ LA, BHEOFBBST 2T,

[FE 5]

BHEDEERRA AV RS EERE. REA 42 ThY . E24B4 4212 Na>K>Mg>Ca
ThB, —F. EORHOBEIE. TERBA I VITERS TV XITHBAFTHY .
FEEAAVIEARIRCE TR D, MEOMHEEIIERICEL . HHEZOBIKD pH
IR RT R, KIS L AKIC pH BREBI L, TAh UiELR5d, B0
AR L B2, pHIIBBEZF L, pHOZEEIXROLZRW,

Xy 5 Y —BKEKBEFRVCHBORE L ERHERTOFRBAITORBR, HETIC
ﬁ&éhtﬁ%@ﬁﬁ@@ﬁ?b?to—ﬁ\ﬁw%ﬁ¢uﬁ\¥@\UVﬁE\?IV
B, ansE, BEREEcsOFERIRHIII,

[BE]

SEEOHKERBCIIARBROAMEZIED DL an T 4 VA ZRM LA,
WHROGHEENEEICBVNI L L, BBAR pHOLE b, ARBOSELEEICH
ELEEIREIRY, ZEofE b, BT oFBBR L LT—R8R7 VB, VT
BARCBRHERLTVWARL22DOTHK CREROABRH S LIXRBEORE
HERTLOTH D, KT ORRS, BROERICEHD TV ATERENE X
bILs, :
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9820 WHE., FEYA/VABRROBERICBEET 2HBHOWHIOKRLNS
YRR OYTRGEY. HIAERR O A SRS & TR MR O THE 4 B

%ﬁﬁn% FSUN Eﬁ(ﬂﬁ%ﬂ‘7?iﬁﬁﬁ§)
JEMWEgESE © M 8 EMEEENFeAT SRmT2)
Bt Ei(WMHrhﬂwVWﬁhHm BT
(
(o

Z= Ji Pl%Pﬂ%,mQMJﬁQHﬁUﬁ BIT)
wAR A BUTRIKRY R

1. BIRE®

PEEEH. FEY 4« FTVBERICBOTIX, 4V 288, Vo iLvatEoniEs
WO FLENIZER B ERZERISEEZEL TV D, BmLih bt sh sk, A
B BEHORRREROEFETICHo THLWEARERLZI)., HERELXHEL, 2
HANDNT=2 & ZAICEBEOEERIR OIS,

1% (Populus diversifolia) 1. FHEOERE DI, RN OWMBERIZIE L A/ LTY
LHEMRBREROBRKZEARTH D, EEHMICKIT 2MHEEED T UIZ LIZHEE ISRV EG
BEAZLOL, TEPLASL LBICKEDESZRIRL., ChEFERICELLY, &
JREFIENDBHPOESZHWT 2R E LT EDEDELOAT R EFGH L TN S,
0, TETORRESEENEVRETICBVNTHRETHZENTES, HIHED
DX RHEEESO—D2THY, HTAPOT LI ) EROERBELZTI L, B
BIEBETHLEDNTVD, HIGEORITLHMALEBNBELZ T ESNbHTL 3
BHRIZEE 2L BWREEDOIREES, Zhik, HEm (poplarsalt) &EiXh, ZEOE
KRBT NI TLEELI &b, REDOMILABOME, ERERZ ZIELN TV S,
BHDORFL B, BFENRT e —F 3 2 ST izho7z(E. 1978),

ABRO BENL, BRI OV TLER., SiMFHNT 7o —F 2170, BRI
HIBROAERBEZMEA L. SABOMEERBFELMEATIZLICHS, ZOBMNEER
T HIH, 1998 FEIT, BMICE VT, HBmR. PIEIRE EMEITRIR L, BHKRRS O
ZEHEAEZRD D LRFIC, BMKOFBBRITZITo, X, /5S4 43I X F /v KHCO;
MgCO, 4H,0 [T DWW THRIMEIL AR T S )V OIRET #1T o 72,

2. WPRFIE
2-1 HABHHR DBLEY

FESEY « ZVEER,F U AZHALEE T L EAED - THRLS Z U A0,
FREOHBHIZBWTZNETN S KO EZEC, 4 A, 6 A. 8 AD3ECHZY
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: ? W i, k SRR
Fig.1 Drilling a hole (1-1.2cm diameter, 5-10cm  Fig.2 Poplar sap was collected by hole-drilling
depth) to trunk. sap-tapping method.

4

ot
Fig.3 Sampling place No.1. Good growth poplar forest at northern bank of Tarim river

Fig.4 Sampling place No.10. Seriously degraded poplar forest at southern bank of Tarim River.
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BHROBRZ1T o7z, BHROBRBICIE., BRICET B NERREDIT. T2 bl
THREEED 5 FiEE AV (Fig 1, Fig. 2) (BHE, 1997 ; Yoon et al., 1995), HHEELE
1Yo TIXEBBROSMREECT-), B 10mlicH L, 7 ea 7400 50ul 25N, 7
BE72FR Y (RIE TOREZ L2 1o BHR ORI Z 1T o To R OFEHE % Tablel 33 L 1N Table 2
AT, REHRRMA -5 135 ) AR, 6- 10 LR OSHHKT, MHrLESHSIC
SN THIBARDIBENEZNCT/2 5, IRBORBWEAB K & BEDE LWEABADH % Fig. 3.

Fig. 4 ITR 7,

Table 1. Basic condition of chosen spots in the southern bank of Tarim River

Sample No. No.l & No.2 No.3 No4 No5
Geographic 41°10'12"N 41°10'07"N 41°10'04"N 41°06'42"N
coordinate 84°13 '42F 84°13'58"E 84°13'58"E 84°14'24"E
Distance ~ from 0.4 0.6 0.8 8
river (km)
' Poplar  forest, | Poplar  forest, | Poplar  forest, | Poplar  forest,
good  growth, | good  growth, | good  growth, | poor growth,
Vegetation period of | period of | period of | period of semi-
oBeY middle-age and | middle-age and | middle-age and | dead and serious
situation .
mature  forest, | mature  forest, | mature  forest, | degradation
height of 8-10m | height of 8-10m | height of 9-11m | forest, height of
9-11m

No.1& No.2 are located in the same spot.

Table 2. Basic condition of chosen spots in the northern bank of Tarim River

Sample No. No.6 & No.7 No.8 No.9 No.10
Geographic 41°10'40"N 41°12' 27"N 41°14 '28"N 41°13' 21"N
coordinate 84°13' 51"E 84°13' 14"E 84°12' 48"E 84°12' 49"E
Distance  from
river (km) 0.08 3.5 ‘ 7.5 5.5
Poplar  forest, | Few and | Poplar  forest, | Poplar  forest,
good  growth, | scattered poplar | gradually seriously
period of | trees, common | degraded degraded
Vegetation middle-age and | growth, period | situation, period | situation, period
situation mature  forest, | of middle-age | of old-age and |of  semi-dead
height of 10-12 | and mature | mature  forest, | and serious
m forest, height of | height of 10-12 | degradation
6-7Tm m forest, height of
7-8 m

2-2 R AT

BHEB S SWTIE. T ORRIZIT o7, Thbb, BA4 4 (Na', K, Mg*, Ca?*) % ICP
RIS (BARY ¥ — 1L ILT v = ICAP5T5-ID), B4 4> (CI, SO, NOy) %A 4
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vorom<w v 7 4 (B HIC6A), RE, BERBEEIZ7T VS EANE FEICL5THE
E) ko,

2-3 Fx b7V BRIk

BROERBOTE XY E7 V) —BRKE A7 Y7 4 I A7 5 X HPID F %
7Y —ERKBEIVAT L) ERAWTTolk, RERUTOLERY THB,
%% 7 U — : Fused silica 75pm x 72cm
VKENGRETIR : HP Organic Acid Buffer
F¥ 7Y —RE :20°C
EJE : Negative 25 KV
HEAFFE : Pressure 2.0 sec at 50 mbar for sample

Pressure 4.0 sec at 50 mbar for run buffer

FVvavs 433 =27 : 4.0 min at run buffer
BIERE : Sig=350.20 nm. Ref=200.10 nm
VAR RAEZ A B 1.0 sec

2-3 FRIMRIR AT hov
NA A IR T )V KHCO,;MgCO;4H,0 DFRFIEINAST h v,
Spectrum 2000)% AW CTRIE L7z, A7 MV DL REEIT 4em™ TH 5,

FTIR (Perkin Elmer

3. RRLEE
3-1 RRHRERMRICRIT 2T ROME & ERED

BEHRICR T 2T /KOME%Z Table 3 12, TP OBEETRIBE & pH OEREE)
% Table 4 33 KX U Table 512, HIT KM DOEREE % Table6 (2R,

REHE R A DO T 7kIE, pH 25 6.84 221 10.78, [REE, ERIBIEEE A A L EEN 2.4 H
B 13.4meq/L. ETERA AV IRED 34 5 16Tmeq/L & K& EFHT 5, HA 5 I1THT A
DEEENEL | TEERLOETL TV A HIRTH Y | #iR 10 13, #TF KO pH 28 10.78
TN TEAERETLTWAHIETH B,

Table 3. Soluble ion concentration of groundwater at sampling place

pH EC Min CO; HCO, Cl SO, Ca Mg K+Na

mS/cm g/l Ton content (meq/L)
No. 1 7.3 3.44  2.13 7.51 1242 14.09 6.19 9.03 18.80
No. 3 7.2 5.67 4.02 1.04 28.33 2096 1032 1562  36.79
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No.10

7.0
6.8
7.5
8.1
8.7
10.8

3.98

164 1

3.25
7.04
3.01
9.24

3.04
0.26
2.18
4.60
1.96
6.24

0.58
1.73

9.19
5.92
6.13
2.46
7.08

24.34
111.2
18.38
43.72
12.62
62.56

10

8.85
51.79
9.50
26.84
12.03
33.94

14.33
13.94
5.42
3.36
1.03
14.45

12 3

9.42 18.64
38.72 116.30
7.87  20.71
12.13 57.53
6.71  24.56
1.03 8275

Table 4. Seasonal variation of mineralization of groundwater at northern bank of Tarim River

Date No.1 & No.2 No.3 No.4 No.5
pH EC Min pH EC Min pH EC Min pH EC Min
97.6. 7.3 344 213 7.23 567 403 695 398 304 6.84 164  10.26
97.7 1.5 373 288 7.59 415 2.60 741 354 233 6.83 169 11.54
97.8. 7.6 252 148 767 377 235 750 346 219 7.08 16.9 11.72
97.9 79 322 154 749 377 219 806 3.65 215 7.02 225 11.88
97.10 7.5 302 157 736 401 215 741 389 201 6.73 17.3 12.02
97.11 7.8 272 135 7.64 375 193 722 414 225 711 144 11.47
97.12 8.0 256 142 737 385 237 731 238 19 7.60 14.3 11.18
98.1 83 232 148 779 380 281 8.0l 264 255 773 14.0  10.88
98.2 79 299 163 1766 4.85 323 7.8l 398 262 8.02 14.3 10.67
98.3 7.8 385 274 776 502 374 794 377 275 7.92 162  10.62
98.4 7.5 532 406 7.57 558 415 716 4.01 284 742 18.0 11.04
98.5 81 521 3.14 822 635 388 805 486 294 772 174 1092
EC: mS/cm; Mineralization: g/L
Table 5. Seasonal variation of mineralization of groundwater at southern bank of Tarim River
Date  No.6 & No.7 No.8 No.9 No.10
pH EC Min pH EC Min pH EC Min pH EC Min
97.6. 7.5 325 218 7.04 406 453 865 3.01 196 10.78 9.24 6.24
97.7 74 671 488 729 860 590 797 343 203 1074 9.78 6.25
97.8. 7.5 3.18 197 728 752 502 784 377 196 10.73 9.74 6.12
97.9 74 314 178 7.08 765 492 791 323 195 1080 9.75 6.17
97.10 7.5 349 178 6.69 631 396 797 311 199 1096 9.51 6.18
97.11 9.7 4.08 214 692 574 340 869 3.13 191 1132 9.5 6.17
97.12 79 340 187 7.18 547 428 885 266 193 1124 948 6.09
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98.1 8.1 758 178 811 469 366 916 265 201 11.16 9.16 6.01

98.2 78 378 255 6.13 585 3.84 9.8 2.85 192 11.57 925 6.17

98.3 80 4.64 344 940 532 3.68 920 297 185 11.63 9.40 6.14

98.4 8.0 432 321 845 6.32 422 9.04 325 191 1151 1017 6.16

98.5 8.7 493 394 943 714 424 9.62 341 196 13.86 10.74 6.24

EC: mS/cm; Mineralization: g/L

Table 6. The depth of groundwater at sampling places

year.month No.l1  No3 No.4 NoSs No.6 No.8 No.9 No.10

97.6 2.90 3.10 4.00 10.00 2.1 3.50 8.07 7.45

97.7 3.26 3.34 4.33 9.84 1.88 3.54 8.13 7.58

97.8 2.50 3.05 3.97 9.79 0.81 3.62 8.15 7.61

97.9 2.81 3.18 3.09 9.78 1.00 3.99 8.08 7.50

97.10 2.84 3.07 3.80 9.70 1.51 4.20 8.05 7.64

97.11 2.82 2.98 3.68 10.00 2.02 4.27 8.10 7.73

97.12 2.89 3.11 3.60 10.10 2.03 4.38 8.15 7.69

98. 1 2.88 2.93 3.55 9.80 1.95 4.40 7.98 7.59

98.2 2.84. 291 3.55 9.78 1.95 4.43 7.91 7.58

98.3 2.80 2.83 3.49 9.76 1.93 3.88 7.96 7.59

98.4 2.75 2.73 3.30 9.73 2.00 3.91 7.86 7.52

98.5 2.98 3.00 3.59 9.70 2.09 4.02 7.86 7.55
“Annual | 2.86  3.02 374 083 177 4017803759

Average

3.1. BHRORRS 53T
BB OBEM TR L BB EHR, ZEOWHIZOWT, BA AV, BAF v a2mitLic,
SR % Table 7 IR T, BHROMHREIIFHEEIES . 1M1 20 2OV OEIE

WTHRHE T %, MHEE#OBIRO pH 1% 7.1- 7.3 SI1ZIEHHEERTE, KRN D & B8

IZ pH BZEEI L., 2 5#121% pHI.1 2R, Table 7 IR L7z pHIEIELZ w1 7 4V A&

ZEBBONME LD EOETH D, 4 AORBIZOVTIE, FERIKBVTHI AT E

fTolziz. ICP-AES # AT B Z ENHFT. BA TV OONERIRTLITHD, MK

DRI ORRE . 1997 FEV 2 v ANVABMELICEV TR LB OE L LT 5

& (Yabuki, 1998) . BiA A > & LT, Na BENEFICHE L 22T 5, BA AV REDFE

A AVREICK L CBREI L 722 TV AEMIZHICEOWEINCE L TE LY, EOWW LR

Hiliie & B2 0, pH IXSHRBIEEZ T,
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Table 7. Soluble ion concentration of poplar sap and leaf juice

12 3

Sample pH CO,; HCO, Cl SO, Ca Mg K Na T.A. T.C.
April meq/L

No.1 8.23 6.44 122.16 23.84 1.58 10.05 152.44

No.2 8.23 3.51 125.09 22.35 1.12 726 18.93 150.95

No.3 8.11 6.44 121.43 25.33 1.12  7.82 52.69 153.20

No.4 8.17 3.51 132.40 29.80 1.12 12.28 165.71

No.5 843 556 61.45 29.80 1.68 7.26 96.81

No.6 8.10 3.51 158.00 38.74 ‘1.68 9.49 38.88 200.26

No.7 8.48 7.02 104.60 2831 1.12 558 46.55 14435 139.94 197.60
No.8 8.12 2.93 111.92 31.29 1.12  6.14 45.01 106.96 146.14 159.23
No.9 8.43 3.80 162.39 2235 1.68 7.26 15.86 188.55

No.10 8.28 2.93 209.94 38.74 1.12  7.82 28.90 218.70 251.61 256.53
Sample pH CO,; HCO, Cl SO, Ca Mg K Na T.A. T.C.
June meq/L

No.1 8.24 497 116.90 37.85 0.89 7.59 48.34 124.78 159.72 181.61
No.2 843  6.15 13094 28.01 0.67 11.39 52.69 111.30 165.10 176.05
No.3 8.59 7.02 98.75 11.92 0.67 8.26 67.52 77.83 117.69 154.28
No.4 8.55 4.39 125.82 17.88 0.45 10.72 62.66 9391 148.09 167.74
No.5 8.53 7.90 102.41 28.31 0.67 10.50 57.03 124,78 138.62 192.98
No.6 8.35 3.51 123.62 23.84 0.89 6.70 33.25 12478 150.97 165.62
No.7 8.46 10.53 89.24 35.76 0.89 7.82 52.43 116.96 135.53 178.10
No.8 8.64 1434 61.45 37.09 0.89 10.27 72.12 110.87 112.87 194.16
No.9 8.59 11.70 118.50 19.37 0.67 8.26 4527 137.83 149.57 192.03
No.10 8.59 10.24 163.86 43.21 0.89 849 50.38 212.17 217.31 271.94
Sample pH CO,; +HCO, Cl SO, Ca Mg K Na T.A. T.C.
August meq/L

No.1 8.32 176.29 17.88 245 736 68.80 95.65 194.17 174.26
No.2 8.23 141.18 29.80 1.23 1471 70.08 93.01 170.98 179.03
No.3 8.36 156.54 22.35 0.61 14.10 77.49 103.04 178.89 195.25
No.4 8.25  206.28 46.19 0.61 25.13 80.05 116.52 252.47 222.32
No.5 8.25 231.65 31.29 0.61 15.33 92.07 117.83 262.94 225.84
No.6 8.17 146.30 23.10 1.23 920 27.88 98.26 169.40 136.56
No.7 8.17 147.76 23.10 1.23 12.87 39.90 97.39 170.86 151.39
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No.8 823  216.52 50.66 1.23 11.03 9437 153.48 267.18 260.11
No.9 8.20 162.39 29.06 1.23 14.71 46.55 136.96 19145 199.44
No.10 8.45  201.89 43.96 0.61 12.26 62.15 141.30 245.85 216.33
Sample pH CO; HCO;, Cl 8O, Ca Mg K Na T.A. T.C.

Leaf ' meg/L

leaf 1 5.33 17.54 2195 4028 3021 22.07 36.78 53.69 2348 109.98 136.02
leaf 3 5.23 11.48 24.87 24.23 26.67 1839 2452 44.25 2348 87.25 110.64
leaf 4 534 1410 nd. 5634 2938 7.36 3801 3325 27.39 106.01
leaf 5 546 1590 nd. 32.11 438 14.10 2942 29.16 53.04 125.72
leaf 6 5.24 1361 nd.  33.80 2229 17.16 39.23 31.46 47.83 135.68
leaf 9 5.17 1098 nd. 83.66 29.38 22.07 5149 12.79 72.17 158.52
leaf 10 5.68 1574 nd. 1944 896 8.58 19.62 13.04 70.00 111.24

T.A.: Total Anion T.C.: Total Cation

3.2, EHEERST

¥ 7 U —BRKEE AW THEOBIK L B HE T OFHEERE L CREERA 4
W &iT o, FER% Table 8 38 & 8 Table 9 IZ7R T, MIRTICIT ML L L TSR &
Nz, —J. BEOEHFIZE, FB, Vo a@, 7B, ansB, FBREEx OFE
BRAREEN, K7 VBOEFESSZ, . REBE{LERO 7 =By A 7 v
EabnEBbhd, BOETPRIZ, EWETOFERBRLE LTk VR, VY
SR ERBRBENLTVSICL 200 b T RHIR TIIEFRO AL PR Sl 2 LITTE 0%
BHEETTLOTH D,

Table 8.

Analysis Results of Sap Samples by Capillary Electrophoresis

Cl SO,  Acetic Acid HPO,

ppm
Sap 4- 6 1188 67 346 34
Sap 6- 6 753 21 17 24
Sap 8- 6 721 13 47 18
Sap 4-10 1143 22 472 58
Sap 6-10 1444 43 793 ND

Table 9. Analysis Results of Leaf Juice by Capillary Electrophoresis

Cl SO, Formate Malate Citrate  Succinate  Acetate HPO,

ppm '
Leaf -dil 807 1201 19 694 2283 123 48 120
Leaf 6 3569 4428 65 487 13897 319 1859 1137
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3.3.6 KHCO,MgCO;4H,0

AT TR~ 7o & 912, KHCOy MgCOy 4H,0 13 BIR T O EEEFEM D 1 D TERRIT
BOWTIRREFEPEB SN TWRWVIEELEY THh 2 (RKM, 1999 ; Yabuki et al.,1998),
R, EREEECHMIE KHCO, MgCO;y 4H,0, b v - [NaHCO,;Na,CO;2H,0]. ~—2
% AT 74 M3NaHCO;Na,CO,JD B TH Y | HCO,. CO, DFEARBIZET 2 BHNEE
WWARRLTWD, Fixld, KHCO; MgCO; 4H,0 DFRAFIN AT SBT3 2 &1
Lo T, &P D HCO,, CO,DHEARBOMBITERLT, BE% Table 10 IZFT,

Table 10. Assignment of Vibration Frequencies of Infrared Spectra

Position of Absorption Bands (cm™)

Kuitunite  Kuitunite Trona Trona* MgCO,** KHCO,** Assignment
natural gynthetic natural literature data
3413.79  3413.79 3485.29 3530 OH stretch
308045  3137.93 3102.94 OH stretch
2385.71  2328.57 2367.65 2620
237143 227143 2338.24
1644.15  1644.15 1691.18 1690 1618 HOH bend, CO strech
1454.75  1454.75 1477.94 1472 1436 1405 CO asymmetric stretch,
OHO in plane bend
1367
1179.26 1185 1205.88
1078.57 1071.43 1058
1042.86 1014.29 1037 1001 Mixed CO stretch
998 OHO out-of-plane
bend
846.37 846.37 857.14 851 876 830 COj;out-of-plane bend
806.19 800.45 COin-plane bend,

OCO bend, CO stretch
and O---H stretch
747 COin-plane bend
698 mixture of CO bend,
CO and OH stretch
685.66 685.66 664.29 681 655 mixture of CO bend,
CO and OH stretch
634.01 628.27 614.29

* Huan & Kerr (1960)
** White (1974)

4, EE
4-1 BB E TR T B IREE. ERBA 4 DR

BAIIRTRICB W CEHGBR TR T 5 RB. ERBA A OfRRE LTUTD 3932 E 2
77
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(1) MTARFORBA A2 ERINT 5,

Q) HEBOAEEMENEL T, REBED D WVIZERBIEZED,

Q) BHRA AW ENZERITEb SN L &, BHRICEEN 2 ARBB ML, BRIOT Vv
HY., FTrhYEEERPEIFORBE A ZRINT 5.

LSEEOBRERICBWT, BIRARKICHND & pH PREICE(LT2EERER L.
WDTFRERREEES N EE 2 b b, —RICEBHICIS T ZTHEEES ISV T, 8
EOT VA YA AV BETEREA AV RESZ EES, BRIOT VDD A X2 2 FHEER
THMT B I LIk o THEBED pH ZIEIEHEICRER > TW5, HEHIRO ST RIE.
BBA A BENRAFVBEZRELS LAY, TOETEHBRBRICL > THEDLTWD LS
2 b, SEEOBIKRRERCIIERBRONMEE LD DD/ nu 7+ Xz il
728, BIROTHSEENREEICBENI L &, 8H7% pH OES» b ARBOSRE T
WP Lz L IXR 22V, 4 BT ) —BEKKEO/BRIT. BHRPICHE S h o AERIT
FB DL Thol, TDZ b, HABBIKTORIRY . HBROFBEICED> TWHH
BEHESEXLbNRD,

5. SH%OBRE

| AEEOWMEORR. WEHRICIERAEEND I L BRI LN ST, BB,
BVEETHY, b Y b, BT b)Y LAEOKEIRIIT VL Y EETT, £,
BT AR Y, Tk LEOEER, SELTRBELREZEbHMbNTEY,
WMIBR R TERT 2 RER, BERBES, AEE»LEHTAHRZEOMRICERT 2
BEMEA K E VY, 1999 EEICIE. ERBBWT, BERROT ALY . T4 U HEHER
DARERF 7. HEROTRBRICE T HBROBE 5 ERTEO6 0 Thb,
12, A F I % T KHCO, » MgCO, * 4H,0 IZ 2\ TiX, BEXAFEEZAVCERER
BTV, FRIMRIL A7 ST LD, REBESLMICIS 1T D HCO,, CO, A A2 DOFEEIRTR
AT 500 ThH B,

6. X%

Huang, C.K. and Kerr, F. (1960) Infrared study of the carbonate minerals. Am. Mineral. 45, 311-
324.

White, W.B. (1974): The carbonate minerals. In The Infrared Spectra of Mineral (V.C.Farmer, ed).
Mineral.Soc.London. pp227-284.

Yabuki, S., Okada, A., Fan Z.-L. & Chang Q. (1997): Biogenic evaporite from secretion of Populus
diversifolia around desert area, Xinjiang, Northwestern China, Abstract of 7th Annual
V.G.Goldschmidt Conference, Tucson, U.S.A. 223-224.

Yabuki, S., Okada, A., Fan Z.-L., Chang Q. & Kagi, H. (1998) A new biomineral, potassium
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magnesium hydrogen carbonate hydrate[KHCO,- MgCO,- 4H,0], from secretion excluded
by Populus diversifolia around desert area, Xinjiang, Northwestern China . Abstract of 17th
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Poplar salt, biogenic minerals found at the cut section of Populus
diversifolia around desert area, Xinjiang, NW China
-Its formation mechanism and physiological features of salt torelance-

Sadayo Yabuki , Akihiko Okada (The Inst. Phys. Chem. Res. (RIKEN)),
Qing Chang (Dept. Environmental Science, Kumamoto Univ.),
Zi-Li Fan , Ji Fang(Xinjiang Inst. of Ecology and Geography, CAS) and
Tasuku Akagi (Fac. Science, Tokyo Univ. Agric. Tech.)

Summary

Populus diversifolia is a halo-tolerant plant forming predominant vegetation on the flood
lands in desert peripheries in Xinjiang, NW China. A white-colored, massive salt material
named “poplar salt" is produced at the mechanically damaged parts as well as the cut section
of branches. To investigate the formation mechanism of poplar salt, we chose 10 poplar trees
at northemn and southern banks of Tarim River and collected sap samples in April, June and
August 1998 by using hole-drilling sap-tapping method. Tapping rate of poplar sap was very
slow, and pH of the sap was quickly changed from neutral to basic after they were exposed to
the atmosphere. In the case of leaf juice, of which pH was slightly acid, pH was not
changed.

[Chemical composition of sap samples]

The results of chemical analysis of poplar sap show that dominant anions are carbonate and
bicarbonate and dominant cations are sodium>potassium>magnesium>calcium. In the case
of leaf juice, dominant anion is chlorine and dominant cation is potassium. Total cation
concentration exceeds total anions.

[Capillary Electrophoresis]

Analysis results of capillary electrophoresis revealed that poplar sap contains only acetate
as organic acid. On the contrary, leaf juice contains various organic acid such as fomate,
malate, citrate, succinate and acetate. Acetates of alkaline and alkaline earth elements possibly
take important part in the formation of carbonate and bicarbonate of poplar salt.

[The origin of carbonate and hydrogen carbonate of poplar salt]

There are three possibilities about the origin of carbonate and hydrogen carbonate ions of
poplar salt: 1. Populus diversifolia takes carbonate and hydrogen carbonate ions from
groundwater and secretes them from its salt glands. 2. Some organic compounds decompose
to carbonate or hydrogen carbonates. 3. When secreted sap is exposed to the air, organic
acid is decomposed and the excess alkaline and alkaline earth elements absorb carbon dioxide
from the atmosphere. Our experimental results support the third pessibility as the most
likely origin, and acetate is supposed to play important role to the formation of poplar salt.
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