F17% 49 + % #H Vol. 17, No. 4

1980 #E 11 A ACTA PEDOLOGICA SINICA Nov., 1980

HMEMPBURALMEE
R SERE

Ch B # B KL MR BT

MR RERMERENEEER Y —o SRR, MRERTEEEE,
HRDE, —RBERDDHEER 20-80%, ZRNMHEFLUREL RS, NEELE
— MR LB, FRTEYEK,

REEBESEDESLREY, AEMBREYERANE, EEHE—£ . HER=
SERRTIR)P , 314 X E1FF, B IR E BIFOR S K FE, A4 WREHER 5REW
S TRE, BEA T R E R R, X 5L EUR A AR EEINR R

—. LR &

TR RAGEERBLAGHCRMRTA R SHAEXNOLH, KCURRFHR
Het etk o BB EARGEHA S HEAGILAHT RO, BEETRERE HHAE:

1. HHRH R BN TRRERUEPRE RSP R, THFBIRAKE, SR E
BREMRADHFRRE—H, FEOCMNRR A S, 7 8 RERNLES,
KEESERBTE 1%, NENMIEE, A/ HBKRBRRE, RESRER—BFE 10—
30%, WTKARASE 6—9 K, BEMTKARE LA, FEEBRAERTXNEE
T, BRI TR — Y 1.8 RER, FLESIE 20—40 /T, HAIRL 100 /7, &
HTRROCER. BLEFRFUNREIE, LEXRMRBMLAHKNE, K22
Hem i R HER T CERE) R, B THIIRE, BRIREE/N, R HEK A Ry
BB SFERARS, EEMMEX THEK, B KR SR LEXBE—Fn HAm
T HEERRFHREAES o

2. KFAFRER=AMN, B THESBEEZBZBITRAENR, R FRENEE,
PR, XEQRE3—5%, BN 12 WABENEE—B A 50—100 EX,HTK
Br 1.5—2.0 K, B (LB 2— 10 3 /T, FA L 30 5/Fro  HEAKHBERTIHRAIAT..
B TR B, HEK B O 22 R AR AR, HE KA BRI ERE , B
HeK SRR, ERAM. YAXENTHERRFHRZERARBRTEYF,EX
REMBARENZEN.

B AKRI 25 20 S ERRE G, B R AL ERA—EHNL, HRR R
T TRIFOER, KRIER, BRHERR,LTKRRE,ZBMER, LRE L HKE
B, RIBTBEREK. {AH TRE MR N EIHRaiRH , SKARERE

* BTHEEIEXAHRS BELAESHORAXINERE, #itHN.



366 + | # 1 17 %

BHERICBMRE, T AL FHENRERR, M2 XSS BARRORAG T, 1B
BAEREZEME, KRB RAHEN, E—-— M RYNREES,

—. MERE KRR AL

(=) LREESPTL

HENRE—RAEERRE, REEEREA, RS SRS, EREKRE
BLORBRIFE, ZHERAES: (1) #KARSNEE, £ BRXHEHNEESE; (2)
HUFKBLRF LR (3) BABEI K, B IHET R,

A& HER—ER kS B BAINSH KT, JLFEL 0.1% &5 BEEERE, £
WA EHDHTRE—AE—KRE, 1976 EFREA 1 K LETOSHEN 153%, Fig
JBRLE 0.78% B4E 4 BRAEFB 1.48% , BEEH 40%; HHOKHFER IR
PR S KR, MEMNRE-+AEAGEAKE 1973 EFHREAT, 0—25 FXRNSHEX
4.19% , FIBIEREE] 0.89% , (IR MERSHBEXEFE 4.15%, XFEHHWERRA,
ERMFGORBENI, Al TEESEENESFARCH LSRR FERRE, L85
HIURE BERR, Bt s B 0EE BEF AR, REER—&H AR
TEARRE, HR SHEBEERERAER, AoMEMNKE -+ HFE R
B(E D TUBNSHAE R EREH18, K2, b RIK, 5 thik,

%1 REAERSLERERE 100 HEXEBPSHBOTL (%)

Table 1 Variation of salt content in soil solum to 100 cm depth before
and after rice plantation (%)

BB # X B B & @m)
4 b} Distance from drainage ditch

Treatment

50 100 200

B/
Before rice plantation 1.681 0.973 1.963

5]
After rice plantation 0.116 0.195 0.445

5 LM% 64 K
64 days after irrigation stopped 0.294 0.345 1.244

¥ ARAFECHRE_+ ARG

FHEAERLEEKBERIK, BEENE, AEIGLEE AR BARAE
fto URMRHFMEDHFRE—EAZAF, RABRELLCI™ AE, SEEEKBEER
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Table 2 Change in composition of soluble salts in soil profile in relation to years of rice plantation

ri'm T GORTRLYUE | CHATBRLUE
RIEEE RMRSER R EEY  BR% P&E% T ERNKD
(EX) Years of rice (%) 1Bafl % in total anion % in total R
Depth Total | Total meq cation meq* Salt type*®
lantati 1 i
(em) plantation salt (a,:g") Hcos | sor~| ci- | catt | Mg++| Nat
OB oW
Befors rice | 8.78 | 141.8] 0.4 |23.5]76.1| 13.0] 3.5 83.5 Cl-Na
plantation
0—20 CLF sl is0| 4 (w04 5. ]743] 187 7.0 SOCa
years
7 % (s
7 yeant 0.2 | 3.4] 25.0 |66.1| 8.8]49.2]20.3(30.4]| HCO,-50,~Na-Ca
OB Al
Before rice | 3.98 | 63.2| 0.9 [40.0(59.0]25.7] 4.7|69.5| so,-Cl-Ca-Na
plantation
20—40 et 0.97 | 13.5| 5.7 |o1.9| 2.4|77.0f 16.1 ] 6.9 $O,-Ca
years
7 ¥ 0.93]12.4| 5.0 |93.0] 2.0]9.0| 8.6 1.3 50,-Ca
years
BB AT
Before rice 3.28 | 50.7 1.4 | 40.6 | 59.0 24.0| 4.5 71.5 SO~Cl-Na
. plantation
40—60. ¥ lose 127 6.3 90,5 3.2|66.8]16.2 [ 17.0 $O,—Ca
years
7 % .
7 year 0.97 1 14.4| 4.9 |93.5]| 1.6]83.5}11.7| 4.8 SO,~Ca
M OB oA
Before rice | 2.68 | 42.2| 1.6 | 43.2]55.2| 22.0] 6.5 71.5 $O,-Cl-Na
plantation
60 —80 4 £
4 e 1.23 | 16.8] 4.7 {90.5| 4.8]53.5]|30.8 | 15.7 SO,-Mg-Ca
7 ¥ 1.20 [ 16.8{ 4.0 |94.0| 2.0(85.5]11.5] 3.0 $O,-Ca
years
W W )
Before rice 2.84 | 42.3 1.5 57.5 ] 41.0 ] 36.0 6.0 | 58.0 Cl1-50,-Ca-Na
} plantation
80—-100 o fras|aa| 12 |ear| 40|61 130219 $0,-Ca
years
7 F
) year: 1.22{17.7] 3.7 |94.5| 1.7]|78.0]10.0] 11.9 $O,~Ca
%W W
Before rice 2.64 41.1 1.8 61.0 | 37.2 | 35.5 6.7 | 57.5 Cl-SO,-Ca-Na
plantation
100130 T &
% year: 1.57 | 23.0 1.1 (91.8] 7.t1(58.1]11.4] 30.5 SO,-Na-Ca
A 1.14 [ 17.6 | 4.1 |93.5] 2.4|61.5| 12.2 ] 26.2 $0,~Na-Ca
years
o R 8l
Before rice 2.22 ] 36.2 2.0 [ 69.5]28.5]39.2| 6.5] 54.2 Cl-S0,~-Ca-Na
plantation
130160 o ® los2l12.8| 2.8 | 744 2.8 215 7.8 707 $SO,-Na
years
2 uF .10 [ 16.1( 4.2 [91.5] 4.2]57.5! 15.9 | 26.6 $0,-Na-Ca
years
;B oAl
Before rice 2.031 28.8 2.4 | 73.024.5]50.5| 5.5} 44.0 S0O,-Na-Ca
plantation
160—~200 ¥ 153230 1.0 [73.5(25.5(34.6| 7.0{58.4| Cl-SO,Ca-Na
vears
7 F 1.35{ 19.5 3.2 |93.2| 3.5(72.4| 9.8} 17.8 $O.-Ca
years

* ETREHARFAMRE Catt 1 Mgt Mt HHA,
* AETREET SR >25% ARALR,

* meq Nat calculated by substrate Catt and Mg*t from the total anion.
** Denote those ions occupied>25% in total amount (ineq).
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Table 3 Mineralization rate ot underground water in paddy field (g/litre)

mom xR B R B E (BX
Geographical Depth (cm)
distribution 100 150 200 250 300
% AR |
Alluvial plains 3.8 3.4 12.4 11.8 -
around Tarim river
BRARER
Pluvial-alluvial 30.6 42.3 56.0 52.8 62.1
plain
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Fig. 1 The section of mineralization rate in the peroid of submergence of paddy soil

E: Bt A, B, C-- HREA

Note: A, B, C... Sampling points
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Table 4 Change of ground-water table and mineralization rate before and after rice plantation

EHAKRNES  REN L7444 8 I 1974 5210 7 MTEH 1975 .10 A
) Before rice plantation After rice plantation Cotton field Oct.
April, 1974 Oct. 1974 1975
Distance from
drainage diteh | MKBIOK) |RBEGE/F)| BALOE) |FEGR/R)| BAECR) | 9B/
Ground-water | Mineralization | Ground-water | Mineralization | Ground-water | Mineralization
(m) table (m) rate (g/litre) table (m) | rate (g/litre) table (m) | rate (g/litre)
10 2.67 47.3 1.17 14.3 2.64 46.7
30 2.62 43.8 1.22 26.8 2.62 42.4
50 2.69 42.0 1.20 30.7 2.62 40.5
70 2.65 35.9 1.23 44.6 2.54 44.6
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Table 5 Effect of rice plantation on the growth of succeeding upland crops

HE—H 122-4 S RE+H 714 234
<=3 & First farm No. 122-4 Tenth farm No. 714
Year L BREHE R% t 9 REBER%
Cropping system % dead seedlings Cropping system % dead seedlings
m
1971 Cotton 30
Mm%
1972 Cotton 50
b, S -
1973 Rice Waste saline field
K B b S
1974 Rice Rice
5 wm ik X 18
1975 Cotton 5 Rice
L R i N 3
1976 Cotton 15 Wheat 20
B x N R
1977 Cotton 25 Wheat 20

KBERENZHE, ETERMNT LR HE 5B, RITONFDENUTILHE
il
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THE RECLAMATION OF SALINE SOIL BY RICE CULTIVATION
IN SOUTHERN XINJIANG

Li Li-qun, Dong Han-zhang and Wang Zun-qin

(Institute of 8oil 8cience, Academia Sinica, Nanjing)

Summary

In the Tarim basin, one year of rice cultivation on soils of high salinity brought
-about a decrease in salt content to the extent of 20 to 80%. In the soil profile, de-
salinization is most remarkable in the ploughed layer.

Under equal conditions, the longer the period of rice cultivation is prolonged, the
thicker the layer of desalinization is formed. A great changes have taken place in the
composition of the soil salts after rice cultivation. In a farm near Aksu, for example,
the main component of salt in soil was mainly chlorides, which changed into sulphates
ranging from 60 to 90% of total anions after four years of rice cultivation, at the same
time, the sodium was replaced by calcium as the main component of cations up to 50—
80% of the total cations. The desalinization and changes in the components of the salts
after rice cultivation provided a favorable conditions for the succeeding ecrop.

The downward movement of water in paddy fields not only desalinized the soil to
a certain depth, but also decreased the salinity of ground water, the changes depended
on local hydrogeological and drainage conditions.

In the area along the Tarim river, the original salinity of ground water is lower
and easy to form the layer of desalinized ground water through rice cultivation and
irrigation. But in the juncture areas between the flooding plain and diluvial fan where
the original salinity of ground water is higher generally up to 20—60 g/1., the desalini-
zation of the soil and ground water in this region is slower and more difficult, even
under favorable drainage condition. Therefore, in the area of poor drainage, the rice
cultivation may only bring about temporary benefits. In this case, a portion of salts re-
moved from the land through drainage outlets, but under drying condition the salts may
rise again with the upward capillary water and accumulated in surface soil. After being
kept dry farming from one to three years, the beneficial effects of rice cultivation will
disappear completely. Then it is necessary to plant rice once more. Thus, a rotation
system of paddy rice and upland erops is developed, in order to control the salt regime
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in the plowed horizon of the soil. The period of such a rotation system depends "
greatly upon the rate of desalinization of the soil and ground water.

It is obvious, therefore, that the drainage is of most important in the improvement
of saline soil. Owing to little difference in the elevation of land surface, it is impossible
to drain the soil with drainage ditchs which cannot be digged in adequate depth. For
acceleration of the desalinization of soil and ground water, it is necessary to adopt re-
sonable systems combinated gravity drainage with pumping drainage, shaft drainage
with ditch drainage, shallow drainage with deep drainage on the basis of local condi-
tions,



