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Dynamic Changes of Soil Properties and Their Relationships with Wheat
Yield in the New Reclaimed Farmland in the Southern Tarim Basin
HUANG Caibian"?, YAN Jun®, JU Jingfeng®, YUE Jian"?, ZENG Fanjiang'**
(1.State Key Laboratory of Desert and Oasis Ecology s Xinjiang Institute of Ecology and Geography s
Chinese Academy of Sciences» Urumgi 8300115 2.Cele National Station of Observation and Research for Desert-Grassland
Ecosystems » Cele s Xinjiang 8483005 3.Agricultural Technology Extension Centers of Moyus Moyus Xinjiang 848100)
Abstract: In order to detect the dynamic changes of soil fertility and salt alkali and their effects on wheat
yield, the newly reclaimed farmland (10, 20, 30, 40 and 50 years) in the south margin of Tarim Basin were
taken as the research object, and the uncultivated desert natural soil was taken as the control, the soil
properties, such as organic matter, nutrient and salt alkali of the surface soil (0—40 cm) were measured.
The results showed that the organic matter content in the surface soil (0—20 cm and 20—40 cm) increased
linearly with the extension of cultivation time, but the change range of organic matter content in 20—40 cm
soil layer was relatively small. In the 0—40 cm soil layer, the changes of the total nitrogen, available
nitrogen and available potassium content with time extension were all significantly positively correlated with
organic matter content, which increased by 88.8% ., 213.4 and 37.5% in 50 years of reclamation respectively
compared with that of the native desert soil. Available phosphorus content increased linearly in the initial 30
years after cultivation and then decreased. However, it increased by 1 201.2% in 50 years after cultivation
compared with the uncultivated soil. The nature desert soil was mildly salinized soil dominated by Na™ and
Cl™. The total salt content decreased sharply after cultivation, and the difference between different years was

not obvious, and the average value of which was 0.8 g/kg in 0—40 cm soil layer. The dominate cation and
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anion of the cultivated oasis farmland changed to be Na® and HCO, . The pH value increased by 13.4% in

the initial 30 years (pH 8.85) compared with the desert soil, and then decreased significantly. The change of

pH was positively related with accumulation of CO;*" and K. The average wheat yield in the new reclaimed

farmland was 4.79 t/hm?, and which was negatively related to the content of Na® and Cl~, but was not

related to the content of soil organic matter, nutrients and total salt as well as pH value. In conclusion,

continuous cultivation significantly improved soil fertility and salinization degree. However, the wheat yield

was closely related with the content of Na™ and Cl~ in 0—40 cm soil layer. The results suggested that

fertilizing oasis farmland soil and taking effective measures to reduce Na' and Cl~ content from rising again

were important to achieve stable and high yield of wheat in the study area.

Keywords: oasis new reclaimed farmland; organic matter; soil nutrient; soil salinity; wheat yield
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FUL Eh oy B L HE Nat T CU B K ] F 3kt . A
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1Ml 2 R S m R B R R R B — KR
e A AT fES HCO, ZRAXE 2),

pH J& A 4R M | 0 W+ B A B AL
DA B Bl AR B ) AR AR L BR T 2 B R R
Yy RS s A 38 5 N R B CInEEE i e
FbE VE A5 ) DA B dh 36 B 7 i RN AR DDA G, AR
oI, FF R ATAY A 2% £ S asml e, F B oh Ak |
J5 pH B3 ETHfEIFR 20,30 a HE 2 #5d 8.5, &l
Bt (BTE 30 a J5 MR RE S5 B (7.5<<pH<8.5),
KM pH ¥ 5 CO.2 Ml KT 2L 218
FIEAHCGR 2, 4h . 0 5 B 5 + 8 HCO, KiE
HEA K, CO% F1 HCO; 5miihE:, Ha &
Hem T Bz e A SRR AL R i E T T X T T
FHILPFARE CO,» AR TE R e S Ak H e oK #8405
PR 3, A BILAR RIAR 2R A 4 i 2 i T R AE
BRLAIE K 7RG I AR AR B B A 0 P R A CO, 25
B 22 8 o0 DT Jor 28 s 2 1 T 2, 3k A, v e T L
20,30 a & H CO,* WFEHINM FZFH, FFE 30 a £
B pH IR R, T RE S AP Catt SRR N
(B 3) M AR IR R VT 6. LA KB ikt
eI B m EE LA NaCl A = 1 5958 M 15 54k 381 1) L
NaHCO, 2y 3 6 + 77 0] & &
33 MEFESTERAREFESENKR

- SENE Iy (- B LB RN A R 3R 43 i AR D) X/
F 7R A 3 AN DX /N 22 7 Y BTk T
51.4%57, R E PG 2 X, LA 504 7
YR OG  Hodh Bk 2 A 56 HILJTOR B AR 1 S )
2y W R ARG AR BT R B Bk
I /NZE S 2 7= 1 4,79 t/hm? W 5 T 42 [ 5 7K
(4.71 t/hm*)P fH/NE = i 5 H A PR 2R A
R A O R AR 85 T8 B A O M U A AE 24 AT
PR T N AR Z AR R, R
T B i - 1 TR 4y Ry SObRET S U R A BL T
FIAT SRR 2 2 b ARG K S, A7 28 W R Sk 40 2 )
FRAR A KT, 3k 2 W 9N B B oA HH 7 B ok A v A
FIKBARAG W G b T L (RT3 Ak A G A AR KSR
3G BLIT RN 3R AR 25 X /N 22 A 7 1 SRS B L 15
B H AT SR/ 22 7 4 i I T AR TR AR R4
Ao L B — 2 in s Y o A HLES AR, $2 T £
A BLE S R IR IR 25 K7 B A R TR
FIRE /N A 7 0 BTHR S 2E T RERAEG /N 22 % A A 1 4

4w Ak 2 BRI /N 22 R 7 PR
FU R HRE S AR B A0 L R 3 Y 4
Ko RIFFREW NE 5 AR M pH 3
TCBH BAHC M. W SCAE S R R, R A R R
Ml 3.5 g/kg B /N A 7 i KR B R, 3.1 g/kg Nl

INAEAE TR A A . AT A A R

ATz AE 8 T AR fb 3, Fr DL+ e 4

AR IE XN A R BRI R R . pH X 4 4

I A A A P A KA R R 2

WtE +3E pH KT 9.0 BEXE UG . ASBF5E L 4k H

TR 20,30 a HHHZE pH(8.5~8.8) B4R i & & T HiAfl

A H Na™ A1 CL & AR EAR /N = i Jg 5%

K540 a R HF) pH FREA 5558, Na™ il C17 & &l

B (173 mg/kg) , Ho/NE 7 it i s 2HF B 50 a B, B

SR pH o AH X 8%, (B Na™ 1 CL 5 5 ) 5 (324

mg/ kg)  FH I Hb/INAZ 77 e, i AR T AR [ F kAT

OB B A 38 pH B/ T 9.0 I KX /N Az 7= A W

SAEIER B Na© F1 Cl & BRI H XN E = '

Mo . B, S A AR . Na ' Hl

Cl™ it SR gk /N Zz A 7= v 222 ) S BR A

i SR BRUAT 240 it o T HE A - 338 v 2R, O B 1k K

T v SR BG T /INFZ 7 A DG

4w
(1) FE3E HLUR 7 b e 2% 37 58+ 3 B O e s L B

FFRAEFRAER: ,0—40 cm + )2 A PR & B 2L LT

POTETF B 50 a BHIEHN 655,296 ; 4 4 & A SR Mk

RS AL A P R IR G A AR T R

J& 50 a BN 88.8%,213.4% 1 37.5% 5 + HEA R HE &

SRR EFHESGIEIF R 50 a BHEN 1 201.2%.
(DT R T LA Na®™ fl ClU Ry 32 59 55 6k £

Bkt JFRJE R A i W R L T RAT 10 a

TRE 69.0% , 2 J5 Bl T B AR BR ZE K I R A B ARk,

R AR LB 7 RAEL AR DL Na® Al HCO,

R T, £85 pH AR 30 a B LRI

RET(pH=7.76) 30 13.4% , Z J5 X W% F ¥, pH

AL CO,” fl K™ BRI IEA X,
(OFRARHM T4 3 & &M pH 24k

X /NAZ 7 i S JE W s L {H 3 Na® F1 CL & 5 A8

e /N i i 3 A G . IR UL, B AR A 8L R

HUAT B Tt A AIC Na ™ A CL & 838 B 1k H ik T

XF R /N RS AR R X,

5% 3k
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