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Biocycling of nine mineral elements of soil-cotton system in Xinjiang oasis

HAN Chunli' ,LIU Juan',ZHANG Wangfeng"* , LIU Mei*, HUANG Wanjiang’ , GAO Xumei' ,ZHANG Hongzhi'
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Abstract: We analyzed the contents of nine mineral elements in soil ,the characteristics of absorption and accumulation of
the mineral elements in cotton plants, and input-output quantity of the mineral elements in different continuous cropping
cotton fields, and the object of this study was to explore the characteristics of biological cycling of mineral elements in soil-
cotton system. The results showed that microelements and macroelements in soil of the cotton fields had leanness trend,
especially Mo. Different organs of cotton plants had different ability to accumulate mineral elements. The higher contents of
Ca,Mg and Mn in the leaves and K,Na,Fe and Mo in the roots and stems, and the highest contents of Zn and Cu in the
cotton seeds were observed in the study. Different crop organs had different absorption and accumulation ability to mineral
elements. The patterns of the absorption and accumulation ability of straw, Fibre, and cotton seed were Mo > K > Mg > Ca
>Cu>Zn>Na>Mn>Fe, Mo>K>Mg>Zn>Cu>Ca>Na>Mn>Fe,and Mo >Zn >K >Mg> Cu >Ca >Mn > Na >
Fe, respectively. The strong deleption of Mo in soil is caused by a long-term continuous cropping, and therefore cotton
plants have the strongest absorption ability to Mo. Because cotton seeds are harvested , quantities and ratio of Zn and Cu have
output much more ,and thus Mg and K, as macroelements, also have higher output in the cotton fields. Cotton plants absorb

a lot of Mn, Fe, Ca and Na, but they are most accumulated in the straws. When straws are turned to soil, the mineral
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228 BREW A5 HTESUNAR B IRARIERG O FE FUTER & WIE I RHE 6235

elements in soil will be rich in the cotton fields. Cotton is solid-plantings for the long term in XinJiang, and therefore, it is
often necessary to add some matures, which are rich in microelements, such as Mo,Zn and Cu and macroelements, such as
Mg and K, to the soil. The contents of Ca and Na in Xinjiang background soil is higher than those in cotton soil. This
indicates that cotton soil is developed to less salinization. However,the ratios of Ca and Na are higher in the straws of cotton

plants,we should take measure to protect desalinization in continuous cropping in XinjJiang.
Key Words: Xinjiang oasis ;soil ; cotton ;mineral element ;biological cycling
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B A AR SR A A B TR I, RS AT R F X O BT IR, 3 H A MR SR S BE ] TR
YRR, AW STAT T BT BN A FE MR 28 R THT AR S0 B — ol LA B 4 T SR BBURS /48 P ) P 3 b o, 6 9%
TR E EARAR X, XA 4 O MR ER AL AR TR R3S B X TR M RSO s AR R AT T, 1R
TR H AR RGP LRI R — AT IR0 A MG IR, B e BB S DI AR ™ R T R 570 T FERAAE
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1.1 B XA

WS X IR TR BB B AT b3l S S hr 30 T R PG AL A & b I B X, J8 R IR A% o KBl ok T 5
FBEA MR, 2FETROW, EER/IR, B REE, F K & 40—80mm, 5 & & 1870—2560mm , 't R ¥F 5 7
B, 24F H FRETEL 2565—1992h, H B H 433 58% —67% , 521 S fcid FARM M X 2 — , 2 EZ K545
PRI WA B SRR A A S R BB M AR 70% DA B2 L ZRIK 3 MEMKR R BB A R S R Ak —
IERE . ABFRER 2 MERWBESHR I 1 B R&—IF 3 B#f7. 1 B (E79°48'—79°61',N40°32'—40°
517) IR 4B R R LA A RAGEEFR R LL 8 5, Busth DAOKG + B3+ 3,3 HI (E79°22'—82°00", N40°
20'—41°30") , +- 438 fy WA 108 ZR VAT P AR A R0 JRUER 9y 3 (RO AR T B8, o8 B8 o — M AR L v B R =4 1E
T, B b AR £ &
1.2 BEHHE

TR RS A% A M AR AR AT AT, B A B3k B 5—30a AEEMESEM R HIE 11 3,40 F 2
Gk 4 BN RSB EAR R T B XA h B A7 I & A R PR S . B3R H T E 3 MR, B
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FERA/NT 1hn’ RS RS MEBEEREHZ RS 8, KA HRAEY RR &S, T
0. 149mm i 25 F . FRAEAEMRAE & TWORIAZE TR AR , 7E X0 B 4% H B &A% 5 b BEAIL 1 BRGZE S2 4B K A ik 10—
15 B, X EARAE SR ICEAERMER G  RAEAR AR 25 i R SE R 0T, T e A Ao
1.3 WEHE

T FERE MR 43 3 F HNO,-HC1-HF ,HNO,-H, 0, 52 2= JH i BR 1K 5 , Milestone Ethos 1 TH (X TH & , F
ICP-OES6000 jlj%E Mo.Cu.Zn Mn % 4 Fhi & TCE R Fe . K Mg.Ca Na 25 fh kB ITERNEE™,
1.4 FdRoHr

FRIEREFT MPHF (748 3 MR RSB A TR B BAC) 73 I h &4 B i BT R & & 51 H HEH
ERTLE SR, B BAC = My /M s P R EFEFF P R GE S (M) BT EA RN My =
My x10% + My x45% + My, x20% + My x25% , >R (25 i X 4870 6 75 FF 4 LR 40 1 B 2= LU B R
KRB TAREHAZENETYREARWER . MG ETT TTITR SR (Mg May) DR TIEHEZ
TERE & (M ) ¥R SEIME,
2 ZER55h
2.1 HHTEET FOTR SRR

¥iaHLED O ML REES S B TR T REHT T URES (R 1) ,7E 4 FETTER S MHHE

®1 RELENTRTESE

Table 1 Total content of mineral elements in cotton field soil

TR B R e 1 ICE Microelements / ( mg/kg)
Experiment site No. Mo Cu Zn Mn
1 A Farm 1 1 0.54 +0.06 29.1+1.2 75.8 1.0 657.4 £29.2
2 0.18 +0.09 25.0x1.4 74.7£1.3 622.8 +17.0
3 0.26 +0.08 30.2 1.1 77.3 £1.0 641.6 +13.4
4 0.54 +£0.10 27.9£1.2 77.1+0.9 651.5 +20.9
! migx%ﬁ%ﬁ . 1.23 +0.09 32.4+1.1 79.5 +3.7 686.3 +15.4
Background value of soil element in farm 1
3 4] Farm 3 5 0.40 +£0.05 18.1 0.5 46.5 £1.7 485.7 +12.8
6 0.20 +0.04 17.0+0.8 45.5+1.9 506.4 +10.9
7 0.06 +0.04 14.8 £0.9 44.5+1.3 481.8 +11.4
8 0.25 +0.05 17.1 1.1 47.4 £2.5 503.8 +16.5
9 0.30 +£0.05 18.9 £0.7 50.5+1.1 514.0 +8.6
10 0.38 +0.03 18.6 +0.1 49.2 1.7 496.3 +7.9
11 0.17 +0.03 15.6 +0.5 42.9+1.3 496.4 +10.1
3 BT R T RE
Background value of soil element in farm 3 0.85+0.13 22.1x£1.2 58.8+6.3 550.1+14.7
RIS ALy R FKEICHE Macroelements / ( g/kg)
Experiment Site No. Fe Mg K Ca Na
1 A Farm 1 1 26.8 +0.5 11.7 +0.6 18.2+0.4 41.4 1.0 8.5+0.3
2 24.5+0.4 8.3+0.6 16.9 +0.5 35.0 4.7 8.9+0.3
3 25.2+0.4 8.7+0.2 19.2 £0.7 35.3+1.2 8.2+0.2
4 28.9+0.7 9.1+0.8 17.4 £0.8 41.8 £3.4 8.5+0.1
! migx%ﬁ%ﬁ . 30.2+1.9 12.5 1.0 23.2+0.9 48.4 7.1 14.6 £0.7
Background value of soil element in farm 1
3 A Farm 3 5 16.0+0.3 8.3+0.2 15.9+0.5 36.7 1.2 12.1+0.4
6 16.6 0.3 8.1+0.2 16.1+0.7 29.9+0.9 12.3+0.4
7 15.4£0.9 4.2+1.0 15.9 0.4 26.0 2.5 12.1£0.7
8 16.8 £0.8 5.8+0.7 15.8 0.6 37.7+1.7 11.7 £0.5
9 17.2 £0.4 6.6+2.1 17.7 £0.5 39.7 +1.31 12.1+0.4
10 17.2 0.4 10.7 0.8 14.0+0.4 37.2+0.9 12.5+0.2
11 16.3 £0.3 6.9 0.6 15.0 £0.6 37.4+0.6 12.2 £0.47
3 HAHOCRITRLE 18.6 +0.5 9.4+1.5 19.8 1.9 43.9 +3.9 16.2 +0.5

Background value of soil element in farm 3
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Mo AR F HIEITTRME S & &, H TN FRIE B 2 M b 13 EY¥KT 50% ,Cu.Zn Mn 524+ TR E 5
AREL, INA BT T R, LR st T 9 A R0 B oot 338 1 R B2 K, P, ZE T SR AE K A A P 2 P A B
TRARESE, ICHL Mo RIEM B . MABITEKE S fox S BFAHMELFETREREMLYER
[FIFRRE RS, LA K TR 2, TR B iR R 58+ 2 50 19 Ca Al Na, HoS 2 1 T RETE 1 H 138 7E M)
R 7 KR
2.2 MHEFEMRARSS BT BRITER 7010 FHE

T RTREEYEREFTIRPEEEAR, SBIVERZR, AR NE THREHERENE 9 Fhe
TR EE(E ) SRR ENAFRTRARKEER T4 BF . MIEHEKREN O FTREHSEHR
B (nx10*—n x 10°, BA{i 2N mg/ke) ERAK IR K 5 DHIK, B Ca K > Mg Na >Fe >Mn.Zn > Cu Mo,

S5 12 - 50 -
Mo Cu Zn
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| I O] il
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Fig.1 Content of mineral elements in different organs of cotton

MAEAF&E R BOLR NN AHEER , A—EXARTR N RRENTHAHEAR . B Zn,
Cu ZEMRKF P& BRSO, R 7 MOonR Y EIE A B R ZE RRBG4, TR S BEH R BEE.
XRUIMIEEFERE P ARFR Zn Cu M ERRPERE , TR ZE HEE IR E KR TTR Mo, Mn Fe Mg,
K.Ca Na IuR I EZRHBIG, JUH Fe Ca I Na 7EAR (25 RIS 52 P ) & BB im il d 4T 4E AR o

XIRIEA [R5 B IR0 & BRI 7T R I, Mo 1 K 7EAR 25 (I B8 7C MM A 4E P A R & & 5 Ca Mg
1 Mn ZERT R S BBCE , (R A B A B, £ 4 B ; Na Al Fe FEAR ZERIME F P AR E S
B, MZERRAF LT 4 b B S AW A0 T Cu A Zn WIZERRAF P & B R & T HALS ', BN, 3% Zn 1 Cu
PG E K B M AL 7 i B R T R R
2.3 MRIEAIE™ S s B X BROCER RIS B R RHE

YR R BRI R L P TR & B L E, RIFO Y RSO RN B R BUTR BE IR Z
—T 0 NF 2 FTLAE IR = AR B oh SRR R T BT R AR B/ BEHATE 3 Bl AR R
SRR T O IR H IR SOR i 42 BB T 5555 s R AT AR ORF X 87 BOG 2R 19 ORn s 58 BE 1 BETC R MR YA
RITA TR . HFFXF Zn . Cu IRYCR B B R TREFF, R X PR R 7EAR B IR 0 G sh 9 Hofar i > 15
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Ho FAFXT Mg IR B SFEFTAHY , %t Mo Mn Fe K, Ca Na [ i 22 B0 B B A F#%5#F, Fe \Na Ca %
BICH B B, FEFF R CR BORAFF ) 10—100 £, HTX 3 FoTER F2 E R EMERF 5, mARk iz m
b

AT ey B A TR MR I AAEN B2 R . B RRICR BT H : Mo > K > Mg > Ca
>Cu >7Zn >Na >Mn >Fe, £} 45 : Mo > K > Mg >Zn > Cu > Ca > Na > Mn > Fe, # ¥ :Mo > Zn > K > Mg > Cu
>Ca >Mn >Na >Fe, AR MmAEX Mo A YRR BRI A im , x K BIBICR Fan A 55, Tkt
Fe Mn F Na 3 03 MR B/ s RARAEXT Mo 1 K M BRI i I B M o R o, L 2T R
Mo, 7£ TIEFIEMR & 40 B & BB/, SATAREXT KRR ) RIS ; B E B K A =, R 4
B AT REIEECK . JTR Fe Mn Na 7E T3 B0 SO , 2R T AR XS At J0 3R U, A A X HE e B Il
REI35S , HAERS AT T B & SR AR 1 im i K T 4EFAR AT, ZERS AR R B AT B KB IHIE , T SEoT 2R TH #E
BT, KIS SEBX 3 fonRB=.
2.4 MY FUCRAEMIEFREMGE £2 BURAERETHLNRERY

;’:E}E;FEH{Z{ |§J FE‘;'I:,& %%E’ E(J %ﬁ@i s ﬁ%%mg Table 2 Biological absorption coefficient ( BAC) of different cotton
MR R R A BURF AR 6750kg 2y Rroduct oreans
SO E 7 REXAR 07 RS 8 A AR R Elifits FEFF Cotton stalk 24k Cotton fiber 4T Cotton seeds
B HTME . HEEASHON . R 8% Mo  10.304£2.879  0.5650.101  6.362 £1.040
2700kg , K43 40% , 55 R EL 40% , K K AT Fn£F 4 Cu 0.281£0.096  0.038 +0.015  0.490 +0.033
HIFA BB R RS B A T RS FE R I 32 0 B AR In 0.223£0.061  0.066£0.047  0.692 £0.196
VAR AN BT A B R 5 A AR M R (3 Mn 0.050 £0.012  0.007 £0.002  0.021 £0.003
3). BREEREROICEE. Mo, Cu Zn. Mnd FHREIE 2 Fe 0.022£0.007  0.0020.001  0.002 =0.001

7= s E Product organs

Mg 0.560 £0.171  0.096 +0.006  0.534 0.063
HRH Bl B s O Zn, AR M B G S IRIRE R K 1.247 £0.206  0.366 £0.061  0.640 +0.084
57.3% ; RN Cu, |5 44. 1% ;Mo #1 Mn )32 H E4H Ca 0.525+0.08  0.026+0.008  0.042 +0.011
Xﬂ‘ﬁﬂi,ﬁ%u 5/.3&%%% 18.5% 17.0% ., 5 ﬁ;j( Na 0.141 +0.053 0.011 +0.003 0.004 +0.002
BILR B R 1oy Mg, HkCoh K, 8 H 43

Nk 30.0% \22.1% ;7 Fe Na,Ca FIFH ELBIARRT RN A4 51 5 H BRI &R 5.6% 3.5% f14.2%

MR H & TR B B IR X &R E , FEF R E ™ RITER BIHE 8T 4 :K > Ca > Mg > Na > Fe >
Mn >Zn > Cu > Mo, ¥/ X548 B R IC K R H BINF l K > Mg > Ca > Na > Fe >Zn > Mn > Cu > Mo, f{EJT
EPH Zn MEREITTR P K WIHE B LB, RUTEADFITIER 9 #ooR o ARAEX Zn F1 K
BRI R AR KB — M I OT R WAEE B B, METER T Mo A ETR P Ca WHEE
LK TR &, RPAMENXPIFITER B —ENTE R, R ERHFT B4, ARG B R E
BREESE KPS A RSB, Ca Fl Na fE R M FERS, EHBEAKELIE L, O5
HIVEIE LG AT BB S VR AR B IR E B LR B I EE

®3 WETVRLRFBHMETE
Table 3 Shift-out and return quantity of mineral metals in cotton field per year

TG 2 Microelements K& IGZE Macroelements
e /(g/hm?) /(kg/hm?)
Parameter
Mo Cu Zn Mn Fe Mg K Ca Na

JHif 5t Retum quantity 31.6 55.4 12,2 273.2 4.3 4.7 247 193.7 16.0
JF 38 H ] Return proportion/ % 81.5 55.9 42.7 83.0 94.5 70.0 77.9 95.8 97.2
# & Shift-out quantity 7.2 43.6 164.1 56.1 0.2 18.3 63.7 8.5 0.5
% He ] Shift-out proportion/% 18.5 44.1 57.3 17.0 5.5 30.0 22.1 4.2 2.8
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3 Wit E4%it

RN AR AR KT BUEMEIR 20a 3k, BARSLATREFTIE H , 40 IR 403 AM LAZERS AT = i 8 B
HICR TR A 3 il E R B R o B TR B R PR T, A /R R B A S R 4 T T
ZHA TS . N RTE SRS YA = A RS RSB NS R E LIS ME TR
KRETRYE—ERE EREFMES, UL Mo HFEE R H

WY TR & B RMEY A YR 5 A SHEE N 4R, B THEY A RS E 1AL,
FMAHEFAFATESREAZERT MERERAFRITE SR n x10'—n x 1B R E 2 B HE
B0 RITR M ABRRER, BMIORE , REEW FUTREMR ZE HEERGEURBR T EEBES, M
FELAAERAFF AR E S BB, H Zn Cu ERHH N EENHE THEERGE. F—SEXNAFT
R RS INE I, it i H Ca Mg Fl Mn & 25 , IR FIZE K Na Fe Mo & B S . HYWAEYR
R ERE R B IR TR MR R MEEEY AN BRI WER . BIEARFRMAE S, 44X &
JRITER BRI B/, FEFTRRRFE RSB BTG R I RE 0 R TR AN [R] T 57, AR AFXS Zn Cu R B K T
FEFF, % Mg (RIS FEFFAE 2, XS Mo Mn Fe K Ca Na WS BE ) A R AEFF IR, XRIAMESSE
X} Fe Mn Na [0 I BE /) 555 ; X Mo BRI BE 1 53 , 23 A HE Mo B H by F 2R H .

FEFTIE FHTEAR AR H 3840 3G na AL AN SR 43 5 T AR AR FRZE AL A P2 h B 8T 1Z A0, SR T X
HIrn & EH T RAANIGERZ . FriBgil X AL A I B b KB SSATRE ARG H 1 B2, HE F R &3k 95%
Plbo FERBARHTANABRARWIERT , 1325 BT R WIBCIIER KRR 3261 TS #5358 AR R ioiR
FRB R A B R AR . FRE S S REAT KRBT R AT 7165, 451 B/ 7EJLEBAR X YR58 0 &
35 6000—7500 kg/hm” , A] 31 384 Pk 3127 kg/hm® 4%, 112. 4 kg/hm® i (P,0,)28. 69 kg/hm’ 4 (K,
0)208.9 kg/hm®, BFRAR XML A Y B A= B m i dim s , (H AR R R X bR N P.K DA s H b s i
TCR TR, B T3R50 0 R TEAR H i AT 2 rp A 1 22 %, R T AL AR F R A A I 3 2 % 3 57 00 P
HIRZa WU EE . RYE A Wbk 2A PR e, N L S Z B R A AT, ETHRAEANFEZSE
HIFRITE 2, X R SR T B SR A OCCAT A AR B, AR E AR R, N 3 Al E ) 4 MR E TR A
B3k 271g/hm’ 5 F K BT E ME T 35 91. 2 kg/hm’, T 45 4538 13 R #F 7 ) 3R IH R IR S5 B BN
482.4g/hm” , FEIGHE J 481.4 kg/hm* (K 3) o XAMKIEFRIMTHFERE J AT MM B BORAE —E WS %

L5800 I AR GO R B I, M E TR §, Mo BARTE T AR & B &/ , AT AR AL XS
HAA PR ACRE ) B0, WK BB 138 Mo #E3R R 5 ; Zn I Cu TEXFAR Y& B , BEE AR UK , AR
FH it LT s KRBT R P DL Mg F K it el A o an th B . ZE T K BE/EM H, MBIt R
Mo Zn Fi Cu BZ BRI EPER K, KREBITR Mg A1 K ATREH BBk = . Rtk ZE 4 7 vh B EE S #h 72 Mo Zn 1 Cu
FMEITR ST, WG R Mg K B ARBEXS Mn Fe.Ca I Na MR IR & BRI L  (HRH 4 B R ERF S,
VEE ST IR S STEBHER KREE &, KIPEE NIHER D . 750, BB+ FE 41 Ca Fi Na 7E4% H
T3 b B S BB IR R K, T 5 A F T )k AR 7 1) R, SR T P T R ZERE AT Hh H A
i, R, ZERR BB b, T R BUHE T, By 1k TSR 2 ) IR AR ER AL Ty 1) R o
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