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Study on the Evolution Characteristics and Driving Factors of Cotton Production Layout in Xinjiang Oasis
ZHANG Hong
Abstract The cotton planting industry in Xinjiang oasis developed rapidly,and Xinjiang became the largest cotton production base in China.

(Institute of Nuclear and Biological Technology, Xinjiang Academy of Agricultural Sciences, Urumqi, Xinjiang 830091 )

Studying the characteristics of the cotton production layout change in Xinjiang oasis was of great significance for adjusting and optimizing the
agricultural structure layout,increasing farmers’ income,and promoting the sustainable development of cotton production. This paper selected
Xinjiang oasis cotton region as the research object. Based on the cotton production data of Xinjiang from 1990 to 2020, the four major oasis cot-
ton regions in Xinjiang ( namely, Tarim Basin oasis cotton region,northwest border oasis cotton region, Turpan Hami Basin oasis cotton region
and Hotan oasis cotton region) and major cotton producing counties and cities as the basic research unit,the time series analysis and spatial
analysis were combined to analyze the trend data of cotton planting area,total output and unit output,and analyze the impact of various factors
on the geographical agglomeration of Xinjiang oasis cotton planting industry. The main driving factors for the development of cotton planting in-
dustry in Xinjiang oasis were revealed. The results showed that since 1991, the cotton planting area in Xinjiang’ s oases were expanding,and
showed obvious stages and fluctuations. The four major cotton regions had different characteristics of change. The oasis cotton region in the Tar-
im Basin and the oasis cotton region along the northwest changed significantly,and the oasis cotton region in the Tarim Basin played a leading
role; The analysis of production drivers showed that natural conditions, agricultural science and technology and policy guidance were very im-
portant driving factors. This showed that,over the past 30 years, the sown area of cotton in Xinjiang’ s oasis decreased first and then increased,
the degree of production concentration was increasing,the dominant production areas tended to be stable,and the unit yield has gradually in-
creased ; The production layout showed that the cotton production center in Xinjiang’ s oasis changed from north to south. Meanwhile , natural
conditions, scientific and technological level and policy factors also promoted the transfer of cotton production to the oasis cotton region in the
Tarim Basin.

Key words Cotton; Temporal and spatial changes ; Drivers; Xinjiang oasis
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Table 1 Distribution of main cotton producing cities and counties in Xinjiang oasis cotton region
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Table 2 Comparison of basic data of cotton production in Xinjiang oasis in recent 30 years (1991-2020)
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Fig.1 Comparison of cotton production in Xinjiang oasis during 1991-2020
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Table 3 Comparison of cotton production data of main producing cities and counties in Xinjiang oasis P %
1991 4F 2000 4
X i B GHER SR iy GHER R s
Cotton City and BN A (A} R FA A iy ki
area county Percentage Percentageof Increase in unit Percentage Percentage Increase in unit
of total area yield output compared of total area of yield output compared
with the average with the average
SRR R 1.79 1.72 -1.23 2.82 2.87 1.38
X Oasis cotton 4 &EH 0.80 0.49 -34.57 1.50 1.49 4.83
area in Tarim Ba-  BfALHL 0.80 0.74 4.94 2.99 3.21 7.59
sin #FIH 0.20 0.25 29. 63 0.17 0.23 13.10
HAHR 0.40 0.25 -19.75 0.83 0. 80 0.69
AR B # # -33.33 0.83 0.69 ~11.03
BB # # -7.41 0.17 # -46.9
B 52 ST 3.19 3.69 12.35 3.49 4.24 22.07
e B 2.19 1.48 -27.16 3.49 4.01 13.79
R 5.18 4.68 -9.88 4.15 4.47 6.90
HEE: 4.18 4.43 8. 64 4.49 5.16 15.17
R 2.39 1.97 -14.81 2.49 2.52 0.69
F L4 B 4.18 4.19 -1.23 4.98 5.16 4.83
Fol FEEL 0.20 # -4.94 0.17 0.11 -5.52
il - T 0.40 0.49 -3.70 0.17 0.11 -8.97
o] 5 g L 1.00 0.74 -20.99 0. 66 0.46 -31.72
WAl # # -1.23 # # 6.90
BB EL 3.19 3.45 7.41 1.66 1.49 -6.90
B 3.98 3.69 -6.17 3.16 2.64 -15.86
B 1.99 1.97 -4.94 1.16 0.92 -28.28
Sz 2.99 3.20 6.17 2.16 2.41 8.97
W 8.57 8.62 2.47 7. 14 6.88 -2.76
R E 4.38 3.69 -13.58 2.66 2.41 -8.97
FEI 4.38 6.16 40.74 3.99 3.78 -7.59
e £ 1.79 2.71 51.85 1.83 1.72 -5.52
mr £ 3.19 3.94 27.16 3.49 2.87 -19.31
A 6.37 7. 14 12.35 5.15 4.36 -13.79
2010 4F 2020 4
X ik SEER R Bepe 7 24 T s P
Cotton City and HANH T (iva] e e FAM A i) ki
area county Percentage Percentageof Increase in unit Percentage Percentage Increase in unit
of total area yield output compared of total area of yield output compared
with the average with the average
EHURZIERN PR 4.86 5.73 17.26 3.67 3.93 5.95
HilX Oasis cotton 4 & EH 3.17 3.65 15.48 3.97 4.00 1.62
area in Tarim Ba-  BALH 3.91 5.10 32.14 4.22 4.92 17.30
sin LN 0.32 0.31 5.95 0.18 0.17 -2.70
HAHR 1.16 1.38 19.05 0.55 0.50 -10. 81
FI L 1.37 1.64 14. 88 0.12 0.10 -6.49
TR 0.53 0.57 1.19 0.24 0.26 -1.08
B g5 55 4.75 5.66 20. 83 3.79 3.60 -3.78
RrE B 3.91 3.27 -14.88 2.08 2.08 0.54
ERE 5.28 4.34 -17.26 7.09 7.10 0.54
AR 6.02 5.60 -7.14 8.19 8.39 2.70
HREL 3.48 3.40 -3.57 3.42 3.37 -0.54
i L 7.07 5.22 -25.60 5.86 5.78 -1.08
FTFEE 0.53 0.57 2.98 0.49 0.53 7.03
i AT 0.21 0.19 -11.31 0.37 0. 40 2.70
] 5 g L 0.42 0.38 -11.31 0.24 0.20 -3.78
WA # # # 0.92 0.76 -15.68
B 0.32 0.31 -6.55 0.18 0.20 -4.86
B 1.27 1.01 -19.05 2.20 1.98 -10.27
wHDE 0.74 0.57 -17.26 0.92 0.89 -4.32
jESiaEN 0.84 0.44 -44. 64 0.31 0.30 -5.41
AR 4.54 3.34 -27.38 2.87 2.54 -10.27
L 0.74 0.57 -16.67 1.04 0.93 -8.65
F B 3.91 4.47 14.29 2.20 2.21 -0.54
T E 1.37 1.26 -10.71 2.69 2.48 -7.57
AL 1.80 1.70 -3.57 5.01 4.69 —6.49
AN 5.39 5.98 11.9 4.15 4.00 -4.32
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FER3
1991 4f 2000 4
— v 2 s A N o 7537 i—_,{ I
fiix JHE O smmR s sy T Sl
Lt t ] ] ] -
arueaon :o}l;rir; P H,ﬁft P F!ﬁt'tt ¢ Increase in unit P F‘)]j Elﬁ P A ﬁ Et Increase in unit
ercentage erge.n ageo output compared ercentage erce.n 8¢ output compared
of total area yield with the average of total area of yield with the average
PO SR AR X sehr KT # # —-11.11 0.50 0.46 =7.59
Northwest Border BT 0.20 # -11.11 1. 66 1.49 -11.72
Oasis Cotton Area TR 2.19 1.97 -7.41 2.16 2.41 13. 10
FEm B 2.19 2.46 8. 64 2.49 2.75 13.79
BT # # -50.62 0.33 0.23 -15.86
I /2] B L 0.40 0.25 -30. 86 2.49 2.75 7.59
g 2.19 1.97 -9.88 4.49 5.85 29. 66
Zsii Tl # # # # # 3.45
EWE 0.40 0.25 -30. 86 0.33 0.23 -22.07
[EX i 3.59 3.20 -12.35 4.49 5.16 13.10
s 4.78 4.43 -9.88 4.32 4.93 13.79
HA SEHEIR # # # # # -2.76
i ARE
bz %ﬁ%}/]\ 0.20 # -41.98 0.17 0.11 -40. 69
B AR
EF—IEFES  HEFRSEX 1.99 1.72 -7.41 0.83 0.69 -20. 00
LEINARIX. Oasis Cotton L 1.39 1.48 -7.41 0.50 0.57 -7.59
Area in Turpan Foyiih B 1.79 1.97 7.41 0.83 0. 80 -15.86
Hami Basin B TR X 0. 60 0.49 -3.7 1.00 0.80 -17.93
1 2 AR X i H 1.20 1.23 6.17 1.00 0.69 -34.48
Hotan Oasis BEH 2.59 2.22 -19.75 1.33 0.69 -51.03
Colton Area il B 1.39 1.23 -18.52 0. 66 0.57 -27.59
FHE 1.00 0.74 -7.41 0. 66 0.46 -11.72
FHA 1.39 1.23 -7.41 1.33 0.92 -24.14
2010 4f 2020 4
. . Y 2 N TR il
i i R R Ry, T e S iy nl
Cotton City and g A iz i3t o L™ kS
area county Percent. Percontz ¢ Increase in unit Percentz Percentz Increase in unit
ietrcteil Kagei elcgnljgeo output compared fetl Cteil 'age’ e;cep ﬁige output compared
oF fotat area e with the average of fotal area ot yie with the average
PUILIFIASRIMRIX SR 0.74 0.69 -8.93 0.79 0.83 1.62
Northwest Border B 2.43 2.39 -4.17 1.89 1.78 -7.03
Oasis Cotton Area 1R 1.80 2.33 26.79 1.89 1.95 3.78
KB 2.85 3.65 27.38 3.91 4.10 4.86
BT # # -26.79 0.86 0.86 -1.62
I (5] B L 2.64 2.71 1.19 3.24 3.80 16.22
g 2.96 3.65 21.43 3.42 3.67 8.11
il 0.21 0.06 -46.43 0.73 0.76 7.03
EWE 0.11 0.06 -32.14 # # -12.97
LEP N # # # 7.15 6.90 -3.78
R0 4.96 4.78 -4.17 7.33 7.30 1.08
FAR FLFEIR 0.74 0.63 -9.52 0.37 0.33 -4.32
%T’T l:l {I‘IE‘
P2 Z‘ﬁﬁ/]\
0. 84 0.57 -30.36 # # -16.76
(LENERERES
EF—IGES HEEHEX 0.42 0.31 -23.81 # # -29.73
LRYIABIX Oasis Cotton e 0.63 0.50 ~18.45 # 0.03 ~18.92
Area in Turpan o
Hami Basin Fooiih B 0.95 0.69 -32.74 0.31 0.23 -20.54
I AR X 1.58 1.51 -2.38 0.92 0.93 0.54
FIHERIAR X FIH £ 0.32 0.31 14.29 # # -45.95
Hotan Oasis BEH 0.42 0.50 13.10 0.06 0.03 -30.81
Cotton Area
I E 0.42 0. 44 13.69 0.06 0.03 -4.32
KR 0.32 0.38 12.50 # 0.03 0.00
FHE 0.74 0.76 7.14 0.06 0.03 -5.95

LR SR R TR A R 17U <0. 01 R i n KA.

Note: “#” in the table means no data,or the value is less than 0. 01 and the data value cannot be displayed.

GPNR 5. T7%F1 5. 66% , LAt BRHE b EOARAE 372K BUZE 0.20x10° hm® LBy B34 1 B g S5l i i £ A
B ARAEFAE T AU AE 0. 07%10° hm® DAL T 2000 48, A% A0 B, LU VAL 21 4 AR X, o573 S A 7 S b A 18T A
FETEZ™ AT IR LIS HUR S 2R AR DS A, SOBTSRARAE  RILE™ 843 03 o 23. 43% il 26. 37% , A £ b AL 1T AR 4 7
VR T RUR T B0 51k 65. 80% 11 65. 019% M AERAE I 0. 13x10° hm® Lk @iy B0 1 p L RE B v L IR DX g
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TAFRRILE 7 i o LU RS AT 300, 5 e B 25— 285 A b 2 ]
HRDXC, o7 907 S AV A6 S ol Al T R RN B 5= 43 3 R 3. 16%
2. 86% AL P I AITE 0. 07x10° hm® L) | HA M &%
B X, Ho Al AR i AURL B = & EE A D s S eI
B HLOR 73 M 2 AR X & SR VR, 10 4R 3N #) T 1. 00 %
10° hm?, 2000 AEFR IR 1991 4FR9H6K: 20% , 3 F425 500
HaAE =8 60% L) [, 2010—2020 4%, A8 2= XAT8R LA
B FRLK 23 b 2 DN 0 G AV 300 S U PR AR DX o P34, fEL I k5
Ty B8 b 2V 0 R0 P 25 DI A, DX oA T AR 3 7 B 4 45
SR AR XA T B AR AL R R B T AN R AR T
R , LA FH AR DX AR AR AR T AR/ R FCHH i 2020 4R 4%
B R i DN RN P b7 120 2 D 7 X33, 5 3 S A s oA T
TR 5k 66. 22% F1 32. 31%, 3 7=+ 4% 5l Sk 66. 31% Fil

32. 28% , 3% BLR Z HO LN AN P AL 101 5 7 X Sl AL P e T
FURFFRSE , HL = i/ NI BT AR AL B = e 3 o, %o
g R DX AR 7= KR ke A 5 T o 5 35— 285
SN R IT L 253 S 198 R DX RS A6 B A T AL 0 331 Ry 1. 23% i
0. 18% , S F= 4> A 1. 19%H1 0. 12% , M- Fe—IA 25 43 Hb 2t
PRI FE 2 WA DX A 52 2 BRI, A S G55 , 7%
PR BK M, S U P R 2ty A= 25 H EER AR, K BRI
BEF PG H B, Iz 2019 4E 5247 40l K AUK Hr Bl 4R
FEGOK . TT ELAEAR S50 v AR S FE K VR, oMk AR 2
IR BB RS AR, [ s 52 235 A6 AR 5 4 80 0L R 2% 1) S )
PSR AR AL A R AR OR LA LA P 38, A P T AL ok
b

T8 SR G M A DX T DY AL I e A X T L 53705 -5 2 i M 2 U A DX ] [ 3 83 X

1.23%0.18%

7.57%

FRFPIHIAR

67.73% 65.80%

26.37%

65.01%

1991 2000

66.97%

1.19% 0.12%

21.52% 32.28%

2010 2020

AFEE
TE DFETA - B RIZ B BR 09 i L, 85— HEA TSR AR DX AR AR, (5 Co B30 2 75 12 A5 T S R AR A 18T A5 58 — A T St s N A X
S B O BUE SRR AR B R AR AL B B
Note : The percentage of pie chart represents the proportion shown in the shadow. The first row represents the sown area of Xinjiang oasis cotton area,the
center value represents the sown area of Xinjiang oasis cotton in the year,the second row represents the total output of Xinjiang oasis cotton area ,and
the center value represents the total output of Xinjiang oasis cotton in the year.
2 FESHRETEERNE 8 AR

Fig.2 Comparison of the proportion of cotton planting area and total yield in Xinjiang oasis

3T 30 AT SELAR AL MR SR DX IS 3 HUR 25 3
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AT 30 AFf FTERAR AR AL AL P BRI P I, ERR
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SO L™ A SR R T e 17
ERTTER, LA A R AR A S e TR AE H
PROTAS BOR MBS MIAS PR DI L, LA AL A 7 PR3
DR E R bR AR B AT, LIRS R R KIS — A |
PSR R o F A, BUSAHEA TR AE ™ — P ]
MR, AW AR AL A 7 A5 Jo , AN Wb v A AE 25 A 7 fE
T3, AEFEE B SR AL i, PR I S AL 22 4, Thi HL4E 37 [

FAG ST 25 o
ER, AARZEME A BHE L R BURTAH DG BUR 25 X 2R
I EHEE AR AEAE AR . S b ARAEA T IR RS2 A
SRS R AR R BN ARG EOR G E RN RS
YER, BARSRAFBEAOIL A7  BURFAH RBOR AR T2 R
AR AR AT RS [ AR 7= R AR, Al A 7 i) AR S
T RAE T BRF BUHE , M R B A6 A ik, AEP AR AE 1145
(RS SE P, BoUE ALY BT SRR AE 7 Ml 1) 38 4 DI 35 i 22
AL, TR L B AR A 7 k. FARIE, A LU =05 1
3.1 BAWMESESFHNHBEMSLESEEEM M
TER L, B R, A AR AR I R R i e Ak
o SRTTAT I E IR B DCRE EE, 736 b B IR o
AT B e YT I Z 700 U5 b, R 487 T3 hm,
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20,5 4 13. 80% , A A 2R 2 E P 3.5 4%, A
Hp ] T AR e R 5 A B R U, S L 1A, 4 X e i
M1y 46.67 J3 hm® 7 3 AAR HI ik 33.33 7 h® ",
SHTHR SRR DX HB AL KR B A, YERR 7T 2, i & Bk
Fi/b 2 ST T MR A R it VT A X, i A A A
)R L MR, LS R B X K R Lok AR
I B (30T AT I A M PO HE R , A R Al A M 11 £
LSBT T RARAIMBIRA . 2, TSl e 0 S M S
X T S A AT 5 A R B R PR

SRR F ARSI A A R P B P TR

OO, RGN X LA OB T Ak 5 1
A TR 2/ M 7 S 4 M 2 75 2R 5 A ) TS0
AIERA =Rt 4 T TS 4 KA LI 13
2 S D, 458 X AR TR AR AR T L PR AL M0 B3 R
0 25 A AT 0 0025 5 25 ) T B — A AR X B
ML T, RO 17 R B R R 0 57 O 50 1 5 R
RG] [ SR BRI sh 3 1 AR R MR $T o, A5
TR R

F4 FEEEGNEKX B AL R LR

Table 4 Comparison of natural geographical conditions of three major cotton areas in Xinjiang desert oasis

T FUK G SR X
Oasis cotton area
in Tarim basin

X

Cotton area

PILHT AR X

along the northwest

W
Fh YA X
Turpan—Hami Basin
Oasis Cotton Area

2R IX
Hetan Oasis
Cotton Area

Oasis cotton area

MR Altitude//m 845~1 100

=10C A = 10 °C accumulated 3 800~4 500

temperature,//°C

T H SR Average temperature of 24.9~26.3

the hottest month //°C

ST TR Average frost free period//d 187~230

=15CHZEHE= 15C 155~ 169

for consecutive days//d

H#:#(5—9 H ) Daily 11.3~17.7

range (May to September) //°C

AF H FERY%C Annual sunshine hours/h 2 500~3 100

H PR /33 Sunshine percentage//% 60~71

AER#sK i Annual precipitation//mm 30~65

+ AP Organic matter//% 0.5~2.0

T Soil L R 2
+ .t FA L

PN Ll rh A S AR AN

Suitable variety type TR A

260~500 -100~300 1250~1 350
3/500~3 700 4 000~4 500 4.000~4 500
24.9~26.7 28.0~33.0 24.9~26.3
163~185 192~224 187~267
134~ 148 150~190 155~169
12.0~17.8 11.6~18.3 11.3~18.7
2 600~2 900 3.000~3 400 2 470~3 000
59~64 69 60~71
110~200 5~30 30~65
0.6~4.0 1.4 0.5~2.0
it Fht bt R+ R FRELE
4 e+ ot gt Rt
LA R AR HARA R Hh A A
PTG RS

B, B R ek AR AL A 7 B A R R A A 2 5 A
FITARAERI A R T SRR PR AL A 7™ S R DR [ 2 A A
LA IR SV T U S TR U X
FHEL, PUAL PR RE DX RAT R AR AL b 9 A A5 26 P LU A4
FUR BB IAR X, 3R S AT UL, S5 YT T A DA B T

T IR DX LA, 7R AR A A PR L R i e T N - 5 R AT
I/ AETE B Wty AN T A % Ao AL A5 AR B A
RIS B gaag AR DX R T VA T i A o v
JEUR DX, B s 2k AR AL A B A A5 IR A 25 2%

%5 2ETEZABRESEERRE™

Table 5 Comparison of the ecological conditions among the three main cotton production areas in China

y . YL PR X
HEA A IR el S,
.. Hr i x I X @ 1 X ISR
AT S K CHri R i X ) KL R SO X
. . Northwest inland Cotton area in the middle Nstitan
Ecological Requirements . Huang Huai Hai
. . . cotton region and lower reaches of . .
factors of cotton on ecological . . . Plain cotton region
. (Xinjiang Oasis the Yangtze River
environment cotton area)

K FH4E 54 Solar radiation//103 °C/m? 135~150 135~150 124~140 125~145
>10 CHIR 3 500 3 000~5 500 4 500~5 500 4 000~4 800
>10 °C accumulated temperature//C
>15 CHLE AL 150~200 145~200 180~210 150~ 180
>Continuous sunlight at 15 °C //d
B H S-SR Average 25~30 24~33 27~29 25~28
temperature of the hottest month //°C
SEHJAR Average temperature,//°C 450 ~600 7~199 900~ 1 400 550~950
AE[% /K Annual precipitation//mm 2 000 2 600~3 300 1 700~2 500 2 200~2 900
+ 3£ Soil s HK R R Bt Wt R N N o

L iR 4 FREE A R + L
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