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Fig. 1 Poplar salt at a cut section of a branch of Populus diversifolia in Luntai, NW China
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Fig. 2 Sampling location of poplar salt in Xinjiang, NW China and its geological outline
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Table 1 Anion and cation concentration of poplar salt, half-dried secretion and fresh juice

Anion and cation concentration (meq/kg)

CO; HCO, SO, CI Ca Mg Na K T.C* TA*
Poplar salt from Luntai in Tarim Basin

Water soluble salt 9.0 3400 3420 13 2571 11 210 7122 3551 10894 9404

Poplar salt from Kuitun in Zhungar Basin
Water soluble salt 9.0 339 846 1 6 22 191 437 621 1271 1190

Sulfuric acid 1243 2944 - - 2191 954 671 1164 4980 4187
soluble salt

Half dried secretion of Populus diversifolia from Kuitun in Zhungar Basin
Water soluble salt 9.0 1737 1085 0 346 126 5 2609 1419 4159 3168

Sulfuric acid 2300 910 0 365 426 418 3034 1640 5518 3575
soluble salt i

Sample pH

Anion and cation concentration (meq/L)

Leaf 65 - - 5 7 10 5 311 29 12
Skin 65 - - - 10 22 25 33 47 128 10
Root 74 - - 1220 37 49 32 65 183 32

* T.C., T.A.: Total Cation, Total Anion
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Table 2 The results of quantitative analysis by using EPMA

Position 1 2 3 4 5 6 7 8
Baylissite Trona Baylissite
Mol(%)

Co3 426 554 400 500 509 425 315 - 34
Na 15 214 60.0 47 238 3.0 8.4 0.
Mg 22.9 1.1 0.0 9.1 02 208 4.5 0.
cl 0.3 0.3 0.0 1.5 0.8 1.0 6.9 1.
K 32.6 1.3 0.0 3.7 23 327 384  64.
Ca 0.0 205 0.0 309 221 00 103 0.

Standards used are as follows C, Na: Na,C0O;-NaHCO,2H,0, Mg: MgO, K,Cl: KCl, Ca: CaCO3
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Fig.3 Trona in poplar salt from Luntai
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3.3.6 KHCO,MgCO,4H,0
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3.3.11 JFfiEA[Calcite CaCO;]

FREL. BiE. EROHBRICEOND, FRAIIAAFIRTVE—Va v ERAR
FREMTHY . EWEEE LTIRZ U, Y F LY FEREOLM, =VOBE, 457
YOFE S PLTOE LT )OBEFREICEHT S ERMbNTWD (EE. 1997),
LHALERE, HERICBOTIE, BAODTHEET ITTER,

33.12 WEHEMDOELD

XBEFOERRESNIZEEEME EL DD L Table3DE IR D, TROLRAES
NEEBEEMIE. 5 AAHBELLERLEABRIIOVWT, ERRY —F A
[N2,CO,NaHCO,2H,0]. U B#KCI]. A V¥4 FK,COyMgCO;4H,0l. 74T 74
| [Na,CO,MgCO,]. FHBA[CaCO;)TH Y . Va2 v AN AMELOHBRICOVTIE, 7
4V 2% v 2 F[Na,CO,-CaCO;5SH,0]. E ) A Fa vy A b[CaCOyH,0]. FF A
[&GM‘MEQMgDﬂ&O‘ﬁ%EVfEMMgbﬂmmmﬁmm\5VX7¢W74
k [MgCO;-SH,0], F— 3 5 4 h[NaHCO;]. 7 b7 4 FNaCOsl. F—FFT F 7 A b
[Na,CO;H,0]. ZVEETH D,

T3 b, EHTRELESBBROTEHRLEHO 1 O ThH S KHCO,; MgCO;4H,0 I3,
FRIZBIT A BENERENTWRWES Th D, RE. BERRA AV 2aERIEI 0
KHCO, MgCO,-4H,0 & BE IR} 5 ERE Y — 5 A [Na,COyNaHCO;, 2H,0]0 A Tdh ¥ | Ui
LOHEBRIZH BB A U P A MK,COrMgCO,4H,0]& DR b A DX TRKEV,

7. HBRICBVTIEL, ERIIETHIEELLTFEEL, 7 UA 2 A%
BUIMEEDL R,

-262-



Table 3 Salt minerals observed in the poplar salts of Xinjiang, NW China

Poplar salt from Luntai in Tarim Basin Poplar salt from Kuitun in Zhungar Basin
Trona Na,CO;-NaHCOQ,-2H,0 Gaylussite Na,CO,-CaCO,-5H,0

Sylvite KCI Monohydrocalcite CaCO,-H,0

Baylissite  K,CO,-MgCO,-4H,0 Calcite CaCO,

Eitelite Na,CO,-MgCO, KHCO,-MgCO,-4H,0

Calcite CaCO, Unknown pahse composed of K-Mg-CO,-H,0

Dypingite 4MgC0;-Mg(OH),-5H,0
Lansfordite MgCO,-5H,0
Nahcolite NaHCO,

Natrite Na,CO,

Thermonatrite Na,CO;-H,0
Sylvite KClI
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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 (Xinjiang Inst. Biol. Pedol. Desert Res., Chinese Academy of Sciences) and
Tasuku Akagi (Fac. Science, Tokyo Univ. Agric. Tech.)

Summary

Populus diversifolia is a Halo-tolerant plant forming a 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 ag well as the cut section
of branches. We made chemical and mineralogical approach to the poplar salts from Luntai in
Tarim Basin and from Kuitun in Zhungar Basin.

[Chemical composition]

The results of chemical analysis show that dominant anions are carbonate and bicarbonate
in both samples but dominant cations are quite different . In poplar salt from Luntai, sodium
and potassium are dominant cations and most salts are soluble. On the contrary, poplar salt
from Kuitun contains calcium as dominant cation, then followed by potassium and
magnesium and sodium. This means main salt minerals are not easily soluble.

[Mineralogical study]

X-ray diffraction analysis and elemental analysis by EPMA suggest the existence of
following evaporite minerals. trona [Na,CO,NaHCO,2H,0]. sylvite [KCI]. baylissite
[K,CO,;MgCO,4H,0], eitelite [Na,CO,-MgCO;]. calcite [CaCO,] in poplar salt from Luntai
and gaylussite [Na,CO, CaCO,5H,0], monohydrocalcite [CaCO;H,0]. calcite [CaCO;].
KHCO,MgCO,4H,0. dypingite [4MgCO,"Mg(OH),"5H,0]. lansfordite [MgCO,5H,0].
nahcolite [NaHCO;,]. natrite [Na,CO,], thermonatrite [Na,CO,H,0]. sylvite in poplar salt
from Kuitun.

[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 possibility as the most
likely origin, but the second one cannot be totally excluded.
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