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#.0~20 em BHEEH BT 902,20 em DLR L U 1L 1%, B2 IME 2RI (F 2), HAETH
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Table 1 Soil particle size distribution in experimental field

e e YL Sand( 20) FE R RL RS R A HkL
35 . A
Denth Coarse silt Fine silt Clay
Pt 1~0.5 0.5~ 0.25~ 0.10~ 0.05~0.02 mm 0.02~0.002 mm <<0.002 mm
(em) +2 mm 0.25 mm 0.10 mm 0.05 mm (%) %) %)
0~20 3.63 14.83 21.99 11.69 9.92 27.58 10. 36
20~40 0 9.90 42.01 8.10 5.37 23.86 10.76
40~60 0.81 14.10 54.45 6.30 2.84 15.91 5.99
x2 REMtTiEsS
Table 2 Soil nutrient in experimental field
R HHRS & H MR 43743 Total nutrient(g/kg) TR Available nutrient (mg/kg)
Depth (ecm) Organic content (%) P Total salt (%) N P20s K20 N P20s K20
0~20 1.14 8.7 0.11 0.40 0.44 20.5 24.8 14.1 116.6
20~40 0.55 8.9 0.12 0.17 0.37 19.8 17.7 7.1 87.5
40~60 0.26 9.1 0.11 0.07 0.32 18.9 13.6 2.4 78.1
SETASL S Ny NER N > LB v =
Lz R{5gigit FEME KR MBI K I KT Bl K &, R

2006 AEHEATHRAE /N DS POV ARG IAR 35 CRREOR P RS A [ JEIE 9 Fhab PR, 57
R BREE 8 S, NKIARE AT 450 mT. AbEREEA 3 K. BEHLHES. 2 AR R (3K 3).

®3 RO XRERT

Table 3 Plot experiment design of cotton

AhE S iﬁ’r’*ﬁ(%) %EE ﬁﬁE ?‘(EE $Tﬁﬁfﬂ7§§ﬁ $ﬁﬁfﬂﬂ§§ﬁ
No. of Plant in Dlstance. Distance Distance (77—/\/hm )2 (ﬁﬁ/llm )?
{reatment a hole between strips between rows between holes Hole per hm Plant per hm”
(plant/hole ) (em) (em) (em) (10* hole/hm®) (10" plant/hm®)
1 1 40 20 16 20.83 20.83
2 2 40 30 27 10.58 21.16
3 3 40 40 35 7.14 21.42
4 1 50 30 15 16. 67 16. 67
5 2 50 30 18 13.89 27.78
6 3 50 30 25 10.00 30.00
7 1 50 30 20 12.50 12.50
8 2 50 30 20 12.50 25.00
9 3 50 30 20 12.50 37.50

3 425 HkH. WMiBEAEEZE 15 /hm™i 4 A8 B L BRI,

FEBERR 4% 375 kg/hm”, FEHLE: 6 H 22 1 BEHRARSE (1) L7 Lk, #5477 50 em <30 em X 18 em,

R, 6 H 27 HIBMIRE 125 kg/hm™. 8 H 2 HiE  13.89 J57¢/hm”. 13.89 J7#k/hm’;

fiti R & 65 kg/lrlmzo 6 H 18 BT W ke, B IEfEK . (2) 172 Bk, #477CHE 50 em X 30 em X 20 em,
4 A 26 B4RFP,5 A 3 B HHERLS H22 B K 12.50 J55¢/hm?, 25. 00 Jikk/hm®;

[ HA.6 H 12 B A7 A 5 H w7 A (3) 17T 3 ¥k, ##47/XHE 50 em <30 em X 25 cm.

24 HoMZEE A, 9 A 15 BARAETT AR, 10 A 10 10.00 7%/ hm”, 30. 00 Jkk/hm’,

AfEIEAER, DL IR 6 B AR 75 = A O A R A, He

2008 4EFEFT [ 5 Bl ARG R 700 m®. 3 SRPRISAMARE. 1T L BRAE 7 A RO LK. Hhl e
ML 2 AR B A2 3 U, BEALHES, 2 AT IR P 250G 7R 2 R AHLGy 2 00, v lAE T H kL AL B
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hm”.6 B 27 B2k 250 m*/bm*, 7 A 18 B {E4
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b, 0 #56 RT9E JK SE A B G R 6 950 m®/
hm”,
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Fig-1 The diagram of precipitation distribution in 2006

2.2 IMXRIEREFEFIK S FIAKE

MNF 4 F L R IE Rl AR o2 2 (81 A
TR AR 8 B i) AL 3R 2(1 9T 2 #k10.58 5
7¢/hm” 2116 J5 Bk/hm”) FAbFE 6 (1 ¢ 3 . 10. 00
777/ hm” (30.00 J5 bk /hun” ) + 55 A 4 Ay b 2R 8 (1 5 2
Bk 12.50 J75/hm” . 25. 00 J5#k/hm®) FIALEE 1(1 7%
1 #k.20. 83 Jikk/hm®) . 1 7C L Bk B3R 4> %y
369,17 2 kkhy 37%, 1 5 3 bkl 37.7% . HRE
L 17U BRIEAREARA /3 2 R A/ Fdm . M
KorEAR, 1 703 MR AT AT THE 50 em X 30 em X
25 em ,10.00 J57¢/hm” 30 00 J7 #k/hm” p FiE 77 5K
=338

MORTE AR 77 XA - & (R 4). a7
26 B KT AR AT R P B e FRAE S X 1 A AR AR
Bt 21 Ji b/ ZE AT | BSE TR R RRBOR 25 R K i =
FiFpAE = 1.2.3 A DASE 3 FhiE =, B
L5703 R 5 K i R0 B A 7 B dpe ey s FE SR THEE B
JCHER 45,6 =FPAS A FiAE 5 b 2 RASE 6 Fh
Fetg 7 = B 1 73 B B e s E S TRE A X
FERY 7.8.9 =FpFiE = 55 9 PR = i
TR SR RANH TP e R R

19 PRI R =03 1T #k 1 /T 2 kAN 1
73 BRIE A A5 1 B P 3m 1 T L fk ol
1132.0 kg/hm*, 1 7% 2 Bk A1 217. 4 kg/hm”, 1 7% 3 k
A1 322.1 kg/hm”, 25 B A L 1% 3 kb LA
773 6 RM P B B 1A F1 498.0 kg/hm”, @5t 1
KR 32.30%0, wth 1R 2 8k 23.0%0, 8 A
PR B, PR RO IR 1 3 AR BRI W 1T
S 50 em X 30 em X 25~30 ¢m 8. 33~10. 00 J5
7¢/hm> .25.00~30. 00 J7kk/bm”° HET-.
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Table 4 Yield and water use efficiency of cotton under different planting modes in plot experiment (2006)
Ei=Lin A = Planting mode
Tndex 1 2 3 4 5 6 7 8 9
K52 Lint percentage( %6 ) 35 39 38 37 38 39 36 34 36
AR 1 (kg/hm) 2566.8 2865.0 3625. 1 3513.0 3656. 1 3841.0 3327.2 3368.8 3029.9
Seed cotton yield +312.8  £148.3  £18.3  £239.8  +£757.4  £73.7  +450.5  +335.8  £365.6
B A7 (kg/hm) 898.4 1117.4 1377.5 1299.8 1389.3 1498.0 1197.8 1145.4 1090.8
Lint yield +109.5  £57.9 +7.0 +88.7  £287.8  £28.7  +162.2  £114.2  £131.6
AR (1/hm”) 4.86 9.24 13.07 4.15 11.14 13.97 4.25 9.38 15.80
Total biomass yield +0.59 +0.48 +0.07 +0.28 +2.31 +0.27 +0.58 +0.94 +1.91
Hb_E A= B (1 /hm) 4.16 7.95 11.46 3.49 9.12 11.58 3.54 7.65 13.42
Aboveground biomass yield +0.58 +0.44 +0.09 +0.28 +1.82 +0.23 +0.48 +0.76 +1.86
R A (t/hm) 0.70 1.29 1.61 0.66 2.02 2.39 0.71 1.73 2.38
Underground biomass yield +0.03 +0.08 +0.12 +0.04 +0.49 +0.11 +0.09 +0.19 +0.08
NS = 3
*ﬁﬁ/ﬁmi(@/f}‘ ) 0.32 0.35 0.45 0.43 0.45 0.47 0.41 0.42 0.37
Seed cotton yield +0.04 +0.02 +0.00 +0.03 +0.09 +0.01 +0.06 +0.04 +0.05
water consumption
R/ FEIK B (kg/m®) 0.11 0.14 0.17 0.16 0.17 0.18 0.15 0.14 0.13
Lint yield/water consumption ~ £0.01 +0.01 +0.00 +0.01 +0.04 +0.00 +0.02 +0.01 +0.02

VR PROE T T bR
WEAEY =BT LAE (R 4), Fig 5 = 14,
ToHP L 7T L BRI P 4. 42 1/hm, iy 3 2,
5.8, B 17X 2 BP9 9-92 t/hm?, 15X 3 BP9 M
14.28 v/hm’”, IR 9 SRS B IR R (AR
PR, H B E 1T R 3. 73
t/hm”* 1 7C 2 ¥k 8. 24 t/hm”, 1 7¢ 3 £k K 12. 15
t/hm’, WAL RS A R R R D 3 6 A 9
P, 13 BRI BEE R Mgy T ER B AR
= RAEYEZ/N, AR 47 AT
B [ — Ry AR 2 R E AR R R, iR
FAEMEZA/N, BRHRA N, 1 /T3 BRATERE
BEETEASERE E B GO T, B T AEY
0 R IR TR R AR AR R s B4 T b
[ A=Y A AR T IR R IR R R
IR BER IR H (R 4) e 7 1,47
S 1L RRIRFRR K 73 R 2038 F- 10 0. 39, JEAR
IRy 0. 145 Fpdi 77 2.5 .8 4 17X 2 Bk
ARFAR K R IS Dy O- 41, BEAR K 73 B 33
0.15; FiAg 7730 3,6.9 4% 1 7T 3 Bk bk 2K 73 F1)
R 043, BRRK MRy 0.16, HAS
103 BRAEEREREE R K MRS T LR
BRF L 7T 2 B, FLrRRbi 73X 6 sRemy» B ZK 0 )
HEARF) 018, I BZARZK 0 B RLRAG L 1 /T3
PRE SRR RS T AT/ 50 em <30 em X 25 em
10.00 J55¢/hm” . 30. 00 Jikk/hm” M, &5 1 o 1
PRA A5 Ge k3% 28. 60, @it 1 7% 2 Bt et k3%
20:0%q

Note ; The values represent mean += SE-

2.3 HEREREEMASFIAYE

X6 AR AEREATHE KL 320 m®/hm?, AE B L0
K6 Y35 6 A3 AEAKL 320 m*/hm, 6 F 24
H k1 320 m’/hm”, 7 A 10 H#EK1 200 m*/hm’, 7
H 14 H KL 200 m*/hm®. 8 B 4 H#EKL 200 m*/
hm?, 8 A 25 H k1 200 m’/hm”. VW&o T 440
m’/hm”, EPEBEEH NS 760 m’/hm”,

R B L3R 5. A A5t » S |l Ffad 75 R A
FEZEFEREER(F=15.0= Fos(2,6)=
0. 14), ZE B (LSRo.05(3,6)=439.3) 151, 1 7T 3
PRFAAR - B 2 T HE PR Ay =0 & 1%
LRRAEGe#I 34. 000, @i 1T 2 £k 19.3%0, 1501
FROL 7T 2 BRAN L 7T 3 R AR SY R4y 37. 204
376000 37. 900, L BEHIR K RAPTRE, K
MR A, 1 RS dkmth 1/ L Bk 36.500, g5t 1
2 KR 20.2%

M EA R AR S A R R E 7 2 R
BEZEF(P0.05), W TEWEZ RIFAEDEE
F(F=8.6=>Fu.05(2,6)=5.14), ZE L5
H(LSR0.05(3,6)=0.43), 1 5T 1 gkFn 1 7T 3 kk 2 [A]
FEREZESR L 7L RA L 7T 2 fkz i) 1 7T 2 bk
LR RZ AR EES, BEYTE
FHEBEER(F=58>Fo(2,6)=5.14), £&
LM A5 (LSRo.05 (3, 6) =2.51), 1 7C 1 #kF0 1
JCS BRZ AR 35 22 57 S AR E A g 2R
—H.
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Table 5 Yield and water use efficiency of cotton under different planting modes in field experiment (2008)
Fi 3t LR i b B BAEwE i EEYTRE WA E FrAf/ HE K B e Afh/ FEK
7 Seed cotton - Total biomass Aboveground Underground Seed cotton yield Lint yield/
Planting . Lint yield . . . . . . R
i yield to/ b yield biomass yield biomass yield water consumption water consumption
mode (kg/hm®) (kg/hm”) (t/hm’) (t/hm’) (t/hm%) (kg/m®) (kg/m®)
1501 Bk 2279.3 847.9 3.32 2.85 0.47 0.26 0.10
1 plant in a hole +93. 84 +34.9, 0. 144 +0.16a +0.02a +0.01, +0.00a
152 Bk 2560.1 962.6 4.92 4.11 0.81 0.29 0.11
2 plants in a hole +98. 2 +36.9 +0. 47qh +0.41, +0.07ab +0.01, +0.00a
153 Bk 3053.9 1157.4 6.10 5.04 1.06 0.35 0.13
3 plants in a hole +110.9p +42.0p +0.87h +0.724 +0.16p +0.01p +0.01p

TE R RO T AR A R AY 1 h R /NS PR 22 R B B KT (P<<0.05),

Note : The value represents mean 4 SE. In the same column, the different small letter means sigm'ficantly different at the 0.05 level -

DX 3 FH Ta) 3 56 A b 5 )i 5 3t 45 44
B2, LI REAR. BARE N T K e B (B
8] ARG A G N Xk . IAEYI B2
REH (R O) K FMERME AR R EK AR
FiiE Tt R AR EER R,

TR K53 ) B0 WL 3% 5. BEAR 7K 43 R I 2%
213 R AIE 1 L BRA 1T 2 ok 30. 024 Fn
18.2%

3 LR

(AT Al 2 A X4 1 R B I, A B
PRATE BRSSO AREL A% AR R T
TR BRI, R R A T (22.5~30.0 7
Bk /hm” ) [ — R 7 2T LR 2 R
BT, ARBRHF SR 1T R0 1k, LT
2RRFEL 2R\ 703 AR 3 IR AR, X
RIS = B AR 1 X 3 R HFAT/XHE 50 em X 30
em X 20 em 12.50 J77¢/hm” 37. 50 Jikk/hm® (3% 55
FEEFK R FRCE I B, 17X 2 BRAY P Fl
R Bk 5 2 W AT 70 50 em X 30 em X 18 em
13.89755%¢/hm” . 27. 78 J5 ¥k/hm” A 4T 7CHE 50 em
%30 em X 20 em . 12.50 J55¢/hm>. 25. 00 J5 4% /hm”
F = B FK 23 ARG F 1 o3 Bk AT/
50 em X 30 em X 25 em 10 00 J55¢/hm”, 30. 00 Jikk/
hm” % TR, — R S R, 4
JZ  ZRATIA R 4L sl =&, 7 — i iHeE
R (AR AE R R M R A S R IR T A
RO FERRE ) BT R B B S BRI 1) il E
TERLANKTIEUT ), BE—2 A0 T B A= 250 RE B
PRA =7 2 iR, (AR 45 SR AN X5
— 5 U M AN B B S R BEIE T AR
75 m” HE AT /MK IR B 16 m”, K 5 A, T A

b g L BE ) SR AR K B KT
NSRBI 2 ) PR 280 A /N AR AT

TEREAIAENE S B BOR Y S U B — 2 ) %
T A AR A5 A R U 1 5 — 2 B 20T 1
SR BN LT B A0 B (U TE KA S B Sk
TOREERE R T B ERD, ERKIR
By 75 Y ] — ARy SR AR R 35 B, e E R
i b R, T R A BN (R 1), 7]
DA HY s 75Ky BEAHE AL T S % A T
HEHL b RR sy A, (R /N XA 5 FH )R 3 L
158, AN TR Rty /N K B AR A B B Hb
A RN, M A RN T P ]
R b b A BRI S A R B
&, AT N B 0 KA IR B AT
FH ()35 X T R A

F (B A5t AAE 1 7T 3 bR SR RERE =
TES LA PR BRI B MR, BB T
WA PR (32 5) WL RAR S T MBI R Ak
1. 17 3 RRARREHE 0038 B HUAR SR B T /K431
R GG RO AR R B T B K
(P<<0.05) (£ 5), @K FI R RS A
T BB 2 —, SRR O A R TE A
Kb R ep B AR URE . I 4 TR 0 o U A1 %
S ML AR R A A AR K 5 R A K R R
R AR TR T AR T A P i K R
SRR L5 H R R4

M 4.5 F 1% 3 bRl SRR B M AE Y
BHBEET 1 b A S HE T et
RAEEMTREET, 7R R SRR
B B ARG R B, KA a2
— ARG R DR R A AT AR R
{8 AR it TG S A ] NHE 45 8T NOs  —
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SRR TV A AR AL SRR R S 13

N B, AT ARG EE B AR A Y A .
750 0 7 BRIk 3 000 kg/hm”
BFYRAREAE 14~22 /b’ S P X T

Ly, LR S pRry SRk - B 2B E /T 1 X1
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JEHE.,
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st i A 7 B S T R 1999,6(1),2—8.

A g MR SRR AR A ROIROL TFR 121 wedn. 9 K Ge IR R R 7 0 [0 e R Al B2
15, e 1 X 3 BRERREIREE J7 i R A 2 170k 2007, 40(7) 1456 — 1462
Tt #5471 7CE L 50 em X 30 em X 25~~30 ¢m 8. 33~ [31 JRIEEE. ALEAR, BT, - T B I 1 AR Y BAS [/ Fhid Jy

N . o (4] JRIBES, WRVRIR - S i S IX A6 A= 700 ] W R 2% 1 T 1 7 42
ﬂ*ﬁﬁj o~6 *i/[:@{ﬁﬁ%o j\I?ll{ﬂJ:lHﬁHil%E’ E’\l% A B St e BRARHE [T Y 2248, 2005, 31(12) , 1660— 1664.

JEAE 10 em 7247, (ERBUMEAFRIR B BARGL (5] v s F R BB KSR S R M- L.

FHRrEmE, & 40~50 em; F B AR T VH FE 8 & 90 H B SRR A iR 2000, 13

~60 em; B AN F AL, B 60~70 em; E 6] HE 10 [6] Ze3&fh.skEM. B 3, % WAL & - BRI ] Bk
. ] . LR, 2008, 45(82) 25— 29.
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A A X ZREE L BTSSR AT T B 2 A e

PR H L PR TR I LARSEATER 2 KATTIL B (81 sprm bosis sk s A o R smie JOUENED 2 K 5

BRERR:T A RA), xFACTE 1 RRSEATES 3 IRFT TN, Gy R A (0] 25 MK 2 2% 30 (B SR BH# ) 1993, 29 (4),

R EERE, B IR AR X Fh i B A LR 2192zt

T T [9] B ST Ak AR, S5 AR AL T R KA NER S

PR R A SRR R GEA% B 2 4 v RO A 7 B K 73 A B2 ). 2003,33(1) 1 5.
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Experimental studies on high-yield cluster cultivation of cotton
in the Hexi Corridor oases of northwestern China

SU Peixi, XIE Tingting: DING Song-shuang
( Lirze Inland Rier Basin Research Station, Plant Stress Ecophysiology and Biotechnology Laboratory »

Cold and Arid Regions Emvironmental and Engineering Research Institute, Chinese Acadenvy of Sciences, Lanzhou 730000, China)

Abstract ; In order to explore cotton cultivation and management mode > which can enhance yield and water use effi-
ciency in desert oasis region, a cluster cultivation experiment of 3 plants in a hole was carried out based on the traditional
and improved cultivation of cotton and the clustered characteristic of desert plants to adapt the harsh environment - More~
over, a field experiment was carried out once again based on the best planting mode, which was chosen from the above
plot experiment - The results of the plot experiment showed that, lint yield for 3 plants in a hole was up to 1 498 kg/ hm’,
which was 32.3% higher than the traditional cultivation for 1 plant in a hole and 23.0% higher than the improved one
for 2 plants in a hole- Similarly, water use efficiency (WUE) of lint yield for 3 plants in a hole was 28. 6% and 20.0%
higher than 1 plant in a hole and 2 plants in a hole. respectively- Field experiment also showed that lint yield for 3 plants
in a hole was 36.5% and 20.2% significantly higher than 1 plant in a hole and 2 plants in a hole. respectively (P
0.05). And its WUE of lint yield was 30% and 18.2% higher than the above both respectively - These results indicated
that the cluster cultivation of 3 plants in a hole obviously enhanced the lint yield of cotton in desert oasis- And we also
tried out the best planting mode for this cultivation. which was double row in strip shaped mode with a strip-row-hole
spacing of 90 em <30 em X257~30 em- In addition: that hole-spacing could be bigger if soil fertility and stand condi-
tions were improved - This cultivation mode can be extended at marginal oasis -
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