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HSRHYN AR e R L, Wit —HBiH.

1) BEE,1979; AHKBRFRMERRAFILCEE s

2) EREGRH R EMT, 1977 ERMBEBKHRNANISMRGH.



149

AR B T AR RS WFIE

BWUES

2 3

COEE) +M 4 N K »

- =051 £1°1 12°2 — - 10°1 ¥ST0 60°€ 0 €0 9¢°8 ERRIWE
$T°1 *£8°56Z 06°C | 1€ 12 || <82 | 90 | 98 1¢1 | ¥T #¥ 99°9¢ | 16°61 9691 05°6 HByEAU
Jed ursyinog
- 107 0FE 0L 20°0 - - €9°¢e | 217061 | 69791 | b€ L01 70°0Z — =Y g [
L8181 «£€THIEL 98769y [ 11°2Z || Ob" 161 ( 90°0 | 9£°88 |08°899Z| zZ'01 | €£°62 127491 b1°8 BY9
96°¢8 | ST°0£E |0S"88SH | €£°048 | ZI'¥T || 68 41 0 16°¥8% [09°S99F | $5°ST 0 5228 v L T¥9H
8b°0 | ev11 [zhvb1 ) 10722 | ob'0 | vr-ot 0 LE'SH | 6£°0¢F S8 Le | TL6L 8y Il £8°6 BXE wed ulaguoN
=]
¥$0 0E°1 69°LZ | 09751 0 19°% 0k 0 08°L |2Z9°81 £€€°8 | TL°S L4 81°6 B H # ¥
TS°L | 0670F | 0S°€9S | 6€°65F 0 €170z 0 06°6S | 00°096 | 8S°L 0 66" LS ZA BYZX
1 +4 +EN +3W | +4®D =fogd | -‘ON ="0S 1D | -fooH | <f0OO a1
uonezijessuiy | Hd Auedsoy YoH
(ean1/bow) wonsodwod owoy (f/FREE)WE L& /3) H¥p &
BOJE Iy ULl INEM 3UlNSNIE] jo uvontsodwod 1jeg Z e[qe],
YHEREAYEAMED 2%
sAnpwojoyd swepj 4q psutwiasp
SEM JUUod 1 ‘[ojtuuetn 4Aq paxajdwor 1aje
TONEIIN JMIWN[OA A PSUNUIIIP SeM UANUOD UOIog L:i30N
CHANDY HAMUB AU R SHEE L H XYL R
081 8Z°IIL { €T°€1 | €6°S W 2000 | 19781 | ¥6°401 ] l2°1 0 044 15°1 1Lk | Zb'8 | 0E—f1 ¥ 00bb B
00°1 06" b¥ 86°% 89°0 99°Z 0°0 | 957, | SST0F £6°0 0 66°C £€9°0 { 821 { 658 | £1—1 ‘UARMBERE
-y
00z | 1015t | 88'bz | v6'y | v | zoto | v6'9z {o09syr | ¥80 | o0z1 [ 2901 | 10z | cgs1 | 668 | 1—0 8EI-VL
o1 | BE) | s | w0 | wf0m | “on | wos | o |—oom | oo | 1™ @) | (%) pdaq so1d Jo oN
+3 -+ +EN
_ el HI [ (=)
’, £,
(110s 8 gg1/bsur) uonsodwos ruoy (F 001/ B R W) WH+ ¢ (%)BF| 'OS*O | ‘00%D Eif @8
vaig ([y Ul [IE3q 9NE[ UO YInw )[es JUlsnOe] ul swiBos j[es { O|qul
UGEHRYFTERINEA 1 %
N - ~ . P



150 o | # i 18 &

1 HEAFEXREMA, TEERTIBEZREFBEsRY L RR, BalMA

DSBS H T R BT A THRR B, 4B (LA EE, TRAHBR,
{HEHNERERREMRSHDMRER LK, RAEFREFIR, MHBERR,
BRVTERTZHESCERANEN, HSSBRRTHR, BHERE FNBRERE,
HRHHSERBRU RS A TN EEM BRSNS BRI BRI E/A (F 1>
BARBAEL S OHRFRRIE, YESHEYHATTHBEEAIRR R BIEA
L RBEARKAK L IBN—MERES, REREENH T, KN, RERVER
BRR MY, TAZRERBANL B4 BIES KRN BABERE, BTHREER
HREH BN MBS RER, ST RIS RRRTERNBENS & E,
2 MITAKE. EBREFHEEER, UBMAK. RTARBIWEIARFEE
I, WTER (F2) 9. Bl REE KRR 2 % R, (55 (LB R WM, 494
17—164 2/F , ZE B LEE M INBO RIS , 25 TR AR P R AE R S A, 58 A AR L R 7K 380 38 0 170
K, #WIKH SOF. Cl-y Mg*™* RI Na* + K* IR BE I M0, B HR Nat + K+ & ¥
IS EESA, (KB H HCO,-Ca™ B 25K SO,”-Na* B, (Cl-, CO,")-Na* B, Lt
XA R RBEL R, BLEER R 58—320 3/, KW KM ERE
353, WK T Ca(HCO,), %8 K 3B43 4 Bk CaCO, TR HMIEGR A 2D By MgCO,) , TR K ki
HCO,~, CO,” M Ca** S BE/D, MEARFETERYBERKN 1%, BEBRRHH
FaEMBMEN 1%, MKKTACl, SO~ Mgt f1 Na* + K* S RIIBHA, Hib
CI- M1 Na* (A BMMB S R NaCl #i, B LB T AXFEBLEFAR, EfHEs
JLEE s TRl R RS % X s S E L T AR SN X, ST KRERNE
WHER, AR RAE LR H X, TN SRR L R R R - R
#HHE, BB RSRBADR LD, BIEHBERN,

3. ARUB LA LA ERHNELEFE LB L) S, LHESLUREREL
WH REBANE AR ER EEERTHEEIE S AT XEHRAERE ZUB
ERRUEETIER, XEKXRESRMASE . EHFEEUEERBVAEE. B
fE R B a3 — S K BT BRI 4T o

Z. EREROEFER

RIEH B ER—ANERNE, RIERETO—BRA R, Y EERESREX
F 1% R4 A&+, S8R EWH CO,° + HCO, BRYBPAT Catt + Mg™™ 18
Y EBAE 0.5 UL ER, BRAFTRT(BTRAR D DR/NT 05 BRYBEN, WE
THFTERAL

R T ERUT . BRRE SN AER RAN B ETE, # AR E 5K
HadtamieR IR TEE,

(—) IRt
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EEAAAERENHANRE, SNRSRA 1%, HERSS HRERGEBETARY,

M 3EES, EEE RS ZRESR, KBRS EhE 0—12 XA, S8
6% Kb, BREERE, 17 100 EXTBEHHN S BRED 2%, 0—30 EXM
EHEHBAE 4.7-52% U L, BABRAGERL-FAWURmEET, LHREMYT
BBHRE, MEFERTUL SN, THMEMEYE R, pHS £4, 7E4 BIHIE hiE
MSBEDENS, REEET AR EET S BNLESILE.
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M 3 BOLEAFTRY, FITHE 8 M RTMR, —RRET 2 EXOL LA, B
HEMSRARE 12—32%, 0—30 ERTHSHEN 02—04%, 5 M KL E 1
B-HITRHE, L RWORRENAB, CO” R HCO, AASMRS Na* 85 SR
NaCO, F1 NaHCO,, H& Bl 3.6—43 B L B/100 5+, £ pH AF 9, HIE L
0 Na* -+ K¥ (0B M BN SHA T REN 0% Ll b O RN R SHETRE
B 40% Lk,

4T 35 £ MO PLIRIL BRBEIT BUR BT 52, R T 200U 0 R M5 20 4 1
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FKAAT T H X TE AL 20 1, R H SR IES SRR T o

(=) HRAELHEWHE

EARMRIIER, MBTESRRE—ENEML, ARTERESH, AHNE
BOMRA—EBRER) . MRAMNBRAERAERETEERNXARE, HBMAMEA
H—NEEFAREMNEL, NEHRENERIR, XRERJIRRERPEAZ R
B PRELAFHEREGEHTRENEWME 80ppm 24, KESMER 1—2ppm",
FRBRAI 2 X s LR T R AR TREBONS EE (F4), RIAEXR L
HMEMBERLERAEBIXR, FARIRLIBROEWMEE, HAWBANRZ
1000ppm L b, LEBHITRY 500 % ppn N EPWBREEA—EY, HAMBLREESWE

%4 MRARETHEENIAR

Table 4 Boron content of lacustrine salt muck and solonchaks in Ali area

Kt A KB, 109
HE S BRE (cm) £#(%) | B (ppmy |[2WB(ppm)| £
No. of pH . Available boron
profils Depth Total salt Available | Total boron Total boron
boren X 100
0—1 7.60 8.17 32.14 230 13.97
1—12 7.24 6.14 23.02 152 15.14
Ta~067 12—30 7.86 3.64 19.60 208 9.42
¥aEt 30—47 7.71 2.49 18.74 139 13.48
Solonchak 4770 7.70 2.32 17.55 189 9.29
70100 7.73 2.43 14.95 172 8.69
Ta,~099 0—1 8.71 17.38 77.82 292 26.65
BEE+ 1—8 8.78 10.33 70.55 309 22.83
Solonchak 8—21 8.55 4.47 24.32 146 16.66
21—-50 7.67 0.99 2.45 112 2.19
0—2 9.28 3.28 199.43 490 40.70
Tae-136 2—8 9.26 0.30 63.23 177 35.72
Rk 8—17 9.03 0.13 19.46 199 9.78
Alkaline 17—32 8.67 0.20 29.18 179 16.30
solonchak 3257 9.26 0.22 37.47 301 12.45
57 —87 9.03 0.26 24.32 229 10.62
87 —120 8.54 0.16 7.31 215 3.40
Ta-138 &7 0—1 8.99 10.62 170.49 956 17.83
Lacustrine 1—13 8.59 2.99 95.73 500 19.15
salt muck 13—30 8.42 7.70 159.32 1050 15.18
THRHEERER T 0—-3 - — 1.04 83 1.25
Coastal solonchak 48—81 - — 1.22 44 2.77
in Sheyang, 113—133 _ - 1.60 54 2.96
Jiangsu province 133—150 — - 1.48 14 10.57

* 5B E B 22 A 5 R FTAT E g« B £ M — 5ok BRI 19784E ),

¢ Cited from the book «Soils in China» by the Institute of Soil Science Academia Sinica, Nanjing (1978).
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RS, SEMWEE 230—490ppm, AR —HITHMTEHESE (170 ppm) Hif 0.4—1.9
0, b EREARTIZESHERE 2—5 4, HHRAXETEMTEHSER L 28—60
. REKBSMERR 30—200ppm, thEBMRETRBEAKBESHER (3—14ppm)
BiH 9o—14 57, 1 ER IS H T+ RBKBTMEERD 29100 ff, XEKBSHMAEE
BREN BN 14—40%, WEREH T XEKBEM S 2MOES B (13—-25%) BAEB

%o :
ABESHE T HUARERRNARBER TN SBEENSZRSRENE LR,

(=) EMEWMEE

SIS A R Y (22 P 97 DMREAGETH) STEINN 0.0115%,
BTEYENEE 11 &, XEREYNBEEAERCRERNER, bt REER
FAMKMRESHENRE, HhE AWM EYE EENERLEER EF B A &

%5 FEMEBEHMEEAR(S THRHEIED

Table 5 Chemical composition of halophyte in Ali area (% in dry matter)

B¥ £ Plant name ﬁ‘z}f{:f{,g:‘ N | B2 Si0, | €20 | MgO | K,0 | Na,0| PO, | B
(Polyg?rf?riu]gg‘icum) 42.98 | 1.60 [25.90}9.33 | 1.08 | 1.67 | 2.15]4.31 | 0.46 | 0.11
B (Puccinellia sp.) 46.36 | 1.18|20.06|9.83 | 0.65{1.52] 1.48 ] 1.56 | 0.40 | 0.09

ﬁﬂz"f‘) 4998 |2.5¢|14.18] 6.91 | 0.44 | 1.10 | 2.12{ 0.76 | 0.17 | 0.01

(Phragmites communis)

(ng,fff‘(ﬁlmum) 49.11 | 0.66 |15.32| 4.52 | 0.59 | 1.78 | 0.50 | 1.08 | 0.05 | 0.01

¥o PR XahE MM ARER A ER (S TYROENIE

Table 6 Water soluble salt composition of hylophyte in Ali area (% in dry matter)

S T e

Plant nams CaSO, | MgsO, | MgCl, | KCl NaCl |NaHCO;| K,SO,| B

Total salt

P (0 3
(Polygonum [ 7.32] 8.46 0.19 | 0.62 0 0.97 | 3.31 [ 2.29 | 0.47 {o0.10

sibiricum)

(Pllciu}nel%a sp.) 6.77 2.28 0.02 0.34 0.09 0.58 0.85 0 0 0.05

FEEM)
(Phragmites 6.85 5.44 0.45 1.28 0.05 1.92 0.59 0.36 0 0.01

commitnis)

PECR)
(Phragmites 7.10| 6.14 0.58 | 2.41 | 0.15 | 0.55 | 1.10 0 0 0.0

communis)

D) SR BR300 B R A SR, 1974 ERENEFHRRERED.
2) ENBSRAERM.
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T PEERIIFEAFTE RFEERK, HAEAMNTERRERE. N FRLE, MY
WBTHE, D ER R 5) XY, XEEYSHEKSY, HOWMERR, wlEEFIEE
BWMEE 0.11%, WFK 0.09%, EHAXAKHEYE “Wl" 1Y, REFESHEREA
0.01%, #* 6 FMREHA LRBEEEYNARER, K0 APl 2 ERK.

(2) BKbHHER

ARFKRHNK MR ARESWME. WAKP—KBOT BRUBE /Y M &E2--
16% ZIH), tbigKAN SWMERH 4—40 FLU L, SOAN SR URR(E D). WNEH
ML, LR E EMrEK, ENSE bR E R, DLBHAARZSMOMAKRE L
HEMOEEYRRT,

SFERTR, ARB IS MRER: ERREEANES XRIUBEARARERTR
WL, BT B SREDIKPMORBRRE, EXEOMAKREDHRE LAHOR
+, RRESHERK, MW HYORSHMENNARZ OB EME—1 A NI
B 55, BETRRRARED N0 BE, PoBAER, HRKPH. EFTR (&
8), Rt IEX ML R K T R —ELHERETEAMA, RRAAREMERS KU
R RESDA Ko

®e REEERATRKNBESR

Table 8 B and Li content of spring water and river water on Qiang Tang plateau

. KR FACE (a/) ,
Hi & Locality pH BO,=(mg/1) Lit (mg/1)
Name of water sample Mineralization rate I
pin] K BERBRRK 8.12 1.90 17.80 1.88
b} BREITR LK 8.37 0.22 0.85 0
BEEHR BREAK 8.10 1.34 7.04 B Trace
beREbIR P oK 8.34 0.1 0 0

£ % X R

(1] HEH¥REZLARAFEERE,1979: ABERENEL. BRIHRBIX K. 92,96 T, LRBEZHEKRH
fRito

[2] +ENPEERTNFIFER, 1978; hELM. 409 W, HFHKt.

(31 X§,1980: MR ETE. PEHFRUARTREZRZHAL . HEHRE.

[4] Swaine, D. J., 1955: Trace eclement content of soils. Comm. Bur. Seil Sci. Tech. Commun., No. 48,
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GENESIS AND EVOLUTION OF BORON-BEARING
SOLONCHAKS IN ALI AREA OF XIZANG

Gao Yi-xin and Zhang Lian-di

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Most of the lakes in Ali area of Xizanz belong to the tectonic faulted ones. At
the end of the middle Pleistocene the violent tectonic movement caused faulted zone
accompanied with rift and hydrothermal activity. The spring water abounding with
boron and lithium continuously flowed into the lakes. With uplifting of the plateau,
the climate within the plateau became drier, and leaded the withdrawal and lowering
of the water level of the lakes. Up to the early Holocene, the climate became more and
more dry. The concentration of the lacustrine water brought about the enrichment of
soluble salts. The solonchaks in this area are developed from the deposits of the lake
terraces I and II formed in Holocene.

Due to the climatic and regional differentiations in Ali area, the salt composition
of the lacustrine water and the ground water in the southern part differs from that in
the northern part. In correspondence with the salt status in the ground water, the
solonchaks in the southern part of Ali area mainly contains soda (the source of the soda
is closely related to igneous rocks), while the solonchaks in the northern part are
chiefly composed of sulphate-chloride or sulphate.

At present, the hydrothermal activity still remains vigorous. Nearby the lakes can
often be found thermal spring. The substances such as boron, lithium, ete. from the
spring water, together with other salts subjected to weathering and leaching from
eroded places were continuously transported into the lakes. Therefore, the enrichment
of boron in the lacustrine water is the source of boron of the lacustrine salt muck,
solonchaks and the plants. The lacustrine salt muck as soil-forming material of solon-
chaks contains boron as high as 1,000 ppm. The econtents of boron (230—490 ppm)
and soluble boron (30-—200 ppm) in surface soil of solonchaks in Ali area are 2—5 and
29—100 times higher than those in the coastal solonchaks in our country respectively.



