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Effects of field collocation patterns on water consumption characteristics of
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Abstract ; In order to explore the mechanism of high water utilization efficiency in fruit-crop intercropping, we
conducted the best fruit-crop intercropping pattern suitable for southern Xinjiang and jujube-cotton intercropping
system was studied in the field. Planting modes (intercropping and single cropping) and field allocation ( cotton
planting rows were 2, 4 and 6; cotton plant spacing was 10 cm and 12.5 cm, respectively) were used as test fac-
tors. The number of rows planted was 10 rows and plant spacing was 10 and 12.5 e¢m. A total of 9 treatments and 3

repetitions per treatment were randomly arranged in 27 plots with a plot area of 3 mX10 m. The water consumption
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characteristics, yield, water use efficiency and water equivalence ratio of each treatment were determined. The re-
sults showed that planting mode significantly affected water consumption characteristics of composite population.
Water consumption of jujube-cotton intercropping increased by 9.5% on average compared with single cropping. In-
ter-tree evaporation decreased by 11.4 mm and evapotranspiration ratio ( E/ET) by 13.5%. The number of rows
planted in cotton significantly affected the water consumption characteristics of the composite population. The water
consumption of intercropping 6 rows of cotton increased by 9.1% ~13.9% compared with intercropping 2 rows of
cotton. Intercropping 6 rows of cotton increased soil water storage consumption by 35.2 mm and 66.3 mm, respec-
tively, compared with intercropping 4 rows and 2 rows of cotton. Inter-tree evaporation decreased by 24.2 mm and
33.7 mm, respectively. E/ET decreased by 16.0% and 22.2% , respectively. The variation of cotton plant spacing
only had a significant effect on soil water storage consumption. Soil water storage consumption in I3 treatment (in-
tercropping cotton 4 lines) was 24.4 mm higher than that in 14 treatment (intercropping cotton 2 lines). I1( plant
spacing 10 cm) is 14.7 mm higher than 12(plant spacing 12.5 c¢m). Intercropping group of jujube and cotton had
the highest water consumption for soil storage in 40 ~60 cm soil layer, followed by 20~40 cm soil layer, 80~ 100
cm soil layer was the lowest. Single-cropping jujube trees made more use of deep soil moisture. Cotton monocropping
mainly consumed water in shallow soil. Intercropping of jujube and cotton could make better use of water in different
soil layers. As far as the utilization of soil water storage was concerned, increasing the number of rows of cotton or
decreasing the plant spacing was helpful to promote the utilization of soil water storage in 40 ~80 cm soil layer. The
WER of different intercropping treatments of jujube and cotton were all greater than 1, which indicated that jujube
and cotton intercropping improved WUE compared with monoculture. When the number of intercropping rows and
plant spacing were 4 and 12.5 cm, the comprehensive benefit of jujube and cotton intercropping was the best, the
yield was 7 460 kg « hm™>, WUE was 11.37 kg - mm™" - hm™, and WER was 1.34.

Keywords: jujube-cotton intercropping; field collocation pattern; water consumption characteristic; water

use efficiency
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during the cotton growth period
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Table 2 Source of water consumption and its proportion to total water consumption in different treatments
7 Pk T EF
BFE/K &/ mm HEZK & Trrigation %W & Precipitation . IR MR .
pag:it Total wat Soil water storage consumption
Treatment otal water U/ mm Ll % B/ mm Lt il % U/ mm e/ %
consumption
Amount Percentage Amount Percentage Amount Percentage
11 644.7bed 525 81.44 77.60 12.04 42.10c 6.53
12 630.0cd 525 83.34 77.60 12.32 27.40d 4.34
13 680.6ab 525 77.14 77.60 11.40 78.00b 11.46
4 656.2bc 525 80.01 77.60 11.83 53.60¢ 8.16
15 717.4a 525 73.18 77.60 10.82 114.80a 16.01
16 703.6a 525 74.61 77.60 11.03 101.00a 14.36
J 607.1d 525 86.48 77.60 12.78 4.50f 0.74
C1 617.7d 525 84.99 77.60 12.56 15.10e 2.44
C2 615.8d 525 85.26 77.60 12.60 13.20e 2.14

T RSB 5 AN R 838 LSD #IAE P<0.05 K E225e 3 T I,

Note: Values in the same column show significant difference at P<0.05 level, the same below.
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Fig.3  Soil water consumption in 0~ 100 cm soil layer of whole growth period under different treatments
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Fig.4 Dynamic change of inter-tree evaporation during cotton growth stage in different treatments
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o [EVE 6 F7HRAEAL B G 21 4 P R WUE 43531 %5 )
Y 2 471K 28.5% Al 35.3% , %[04 4 474K 17.5% Al
22.5% , [AIE 4 T3 HRAEAL B () 21 8 7= 5 F WUE 53 %]
A 2 471K 13.7% 1 16.6% ; i 35 AR FE (4 34 A, A4



52 T T XA TS

537 &

e i PR 3, 20 = i BRI ™ 1 B R
P15 AL FRAR AL PR A 16 T 9.0% , 11 Ab FR 4T AL
i AR 12 20BN 14.4% 1 8.1% ,13 Ab B
LA 14 W9 9.1% 3 WUE WK BE 725 Ak #4344 )
PR 15 A WUE 816 5 6.9%, 11 kb 3 21 %
WUE BE& WUE 312 43380 14.5% F1 8.0%, 13
QETRLTH WUE BER WUE % 14 23 51380 13.1%
6.7% ., MAERBRIVELE SR tE KT , 14 AL3 ™~ HEFIK
SRR S ey, BVRRAERIAEA TECh 4 47, BREE R
12.5 B, AR A /F B A & 19 77 & (7 460 kg -
hm ™) FZK A3 FFHRCR (11.37 kg « mm™' - hm™)
IKA3 25t (WER ) B3 Sk B W b s ke ] £
oo A X s B A A 452 XAk EH 7K 43 1) BB 0 34 ik
MREEE . 3 4 o DL R EE RS WER ¥R
T 1, U AR VR A AR i 1 A H /K 43 R A
KSR A SOy A AR S A
R R R VE RS OK A Y T, RSk
F A IR AL BRI WER f5c &, 2 1783 A6 b 31
WER K2 ,6 fTRRAE I WER B/IN;2 171 4 1THRAE
AbBR WER %5 6 4R AEAL BRAY 51 5 20.6% 1 13.1%

13 F 14 ZbBE WER % 11 AP 55115 10.8% F1 7.8% ,
FRAERREEXS WER W20 SZ A AEA T B0 52 0, AR AEA T
Bl 6 TR, /NG AEARIE WER % H MR I 3R =
6.2% ;14 QLI AARRIVERA fes 1) WER(1.34)
[l —HE K KT, Ead k4 nTRLAE b A
[ 1 rP AR A6 7= e 2 PR A B8 KT, 5 T Ab
FEAHLE, 12 HA4E 8 FF% 29 kg - hm ™, 14 43 5 13
AHLEARAE P 5 TR 107 kg - hm™2 16 Zb3L 5 15 A 1
FaAET 5 T I 303 kg » hm ™2, {HBAVEHR AL 7™ fE Bt bk
FR R R, C2 AbFEL C1 AR BREE 5 254 kg -
hm™ Ui C2 AbBERRIEZE 12.5 om B, P2 s,
13 AL BEARAEFIREATECHR 4 17 4R EE 10 em B, AR AL
TR, 511 ACBAR L, 12 AT A R 559
kg - hm™ 14 AbF 5 13 AHLUAR AL ™ &8 N F% 312 ke -
hm™ 16 AbFH 5 15 A ELARAE ™ 5 F B 38 kg « hm™,
Vol B 2158 7= i B AR A R R A 7 B0 % 38 T 7 i AR A g
N WERRRRELE &7 iR A , 14 TR e B
Al AT [R] A F0 AR AR AL AL FRAR LE, 7 i ey
WY AR ACFPAEATEC R 4 17, AR AR TR SN 12.5 B, &
FAIVELZE A 7= i N B = (7 460 kg » hm™)

=3 AEAVNEESETHRAREOELZE(E) FKE(ET) REBLL (E/ET) ZL

Table 3 Variation of inter-tree evaporation ( £), water consumption ( ET) and evapotranspiration ratio ( E/ET) during

each growth stage of cotton in different treatments

il I Seeding 51 Budding Floweringjfn%jﬁiﬂ—forming 1224 Boll Opening
Treatment
E/mm  ET/mm E/ET/% E/mm ET/mm E/ET/% E/mm  ET/mm E/ET/% E/mm  ET/mm E/ET/%
11 43.60a 89.75b  48.58a 22.00b 141.26ab  15.57b 63.56bc 302.94bc  20.98b 12.18a 110.72b  11.00be
12 44.45a 87.76b  50.65a 21.27bc¢ 139.04b  15.30b 63.39bc 297.07bc  21.34b 13.00a 106.08b  12.26b
13 37.59b  97.47ab  38.57b 21.25bc 149.70ab  14.20c 63.11bec 370.43a  17.04d 11.36b  62.98d 18.04a
14 35.65bc 92.26ab  38.65b 21.81b 143.91ab 15.15bc 67.27b 306.07bc  21.98b 9.02¢ 113.91b 7.92e
15 37.90b 104.54a  36.25b  18.83c 160.21a 11.76d  59.70c 323.76b 18.44d  10.68be 128.93a  8.28de
16 38.48b 101.04a  38.08b 19.05¢  152.40a  12.50d 66.56b 321.57b  20.70bc 11.18b 128.62a  8.69cde
J 43.91a 84.40b 52.02a 26.78a 134.46b  19.92a 79.79a 289.89¢  27.53a 11.85ab  98.35¢ 12.05b
C1 33.34¢  85.94b 38.80b 16.16d 136.57b  11.84d 59.29¢ 293.46bc  20.20c 9.69¢ 101.71be  9.52cd
Cc2 34.56bc  85.72b  40.32ab 21.76b 136.81b  15.90b 62.11be 292.72be  21.22b 10.36bc 100.51be  10.31c
®4 FAEHEEETEREERFNTE KSFARERKSHERL
Table 4  Yield, water use efficiency and water equivalent ratio of jujube-cotton intercropping system
At 77 Yield/kg KA FIHRCR WUE/ (kg + mm™" - hm™?) RSy 2L
Treatment Ha4E Cotton 2% Jujube B3t Total Hi4E Cotton 218 Jujube B3t Total WER

11 2673d 3864c 6537h 4.15d 5.99b 10.14¢ 1.21b

12 2644d 4423h 7067ab 4.10d 6.86a 10.96ab 1.27ab

13 3834h 3421d 7255a 5.63ab 5.03¢ 10.66bc 1.30a

14 3727b 3733¢ 7460a 5.68a 5.69b 11.37a 1.34a

I5 3655b 2933e 6588b 5.09b 4.09d 9.18¢ 1.13¢

16 3352¢ 2971e 6323¢ 4.76¢ 4.22d 8.99d 1.06d

J — 5576a 5576d — 9.18a 9.18¢ —

Cl 4613a — 4613e 7.47a — 7.47e —

Cc2 4867a — 4867e 7.90a — 7.90e —
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NGS5 - g Bl X [ 5 028 PR A AR K R 1 A 42800 53

] —HE K AT, B R AL R AR AT BRI A B
(RGN FUHSCRZHIREAR, 5 11 A FEAH L, 12
Ab PR AETK 53 R HRBCR AR 0.05% ,14 Zb3HL 5 13 4
b, ZEK R ARG N 0.66% , 16 4bFE 55 15 4
L, 03K R ECR R 0.13%, 5 11 AbBEAH
Fb, 12 A PRLTATK 73 AR 2 5 0.87% , 14 Ab i
5 B, 22K F BRI 0.05% , 16 43
515 L, ARAES R ORI 0.33% , NER 57K
SRR RE UKo FIHRCR 577 A B
R AR M VE AR AL A AT B 4 17, BREE Ry
12.5 em B}, P2 f i, K 43 AR 80 A B g (11,37

kg « mm™" - hm™)
3 e R

LRI FT AR, HH ]S [R] (3 e A %o (] A A
TRERA AN (R 5], ASBIF 5 4% PR (R VE IR 5 AR
FITF - HE A BRI, 39600 K 31 #E £ bl 5 A AE
PR PRIE U8/ IN T i 25 1, e e 72— 2 1Y
FlENGE DI 1Rss il R (e A NG R TP A O E ey € R N i
TERRIEA ) TR 3 500K B R, 45 52 507 ABF
FEAIL, XUABIIRAE A A 75 # [a) /E R 50 R 36 B
(1% P TR L, T v 4 S5 B 3R R A A (R A A
=g, /NS IR AR TR A H a) T, A AR T
BORTR] , P — SO B 7E 4 17/ H [ B R /A
FE K EVEF B E . Wang Q 2524 A AR A1
HA e 25 B o A A b 35 0 J5RORI 7 A R T 4
N B AEAREE 18 cm Ay R [R] 45 B HR R A R R T
AR ARy T KRR A T IE 7 40 ~ 50 em B BEMS A
SR R K A FHACR, 27k 2 0 R AR IR FEAS
[Fi) o A ] X AT 1) 52 W) 2 32 36 K X Al A 11 5%
M), AR 1] A Fb AR A TR] BE7E 120 em B K A6 18] HE
£ 100 em B HE 5k 35 £ 2 2R RIS A6 1 7 2 oK 43
FIHRCE.,

PRARIAIE R G+ 587K 73Rk 2 B ny + 38K 43
FIFH R mE IR bR —"7 AR AR AR A
FRAE 7 9 - 392 1] B RS I] , RETE BA AR TN R 48 h
FR AN, X6 A T e ) - 38K o0 ) 245 31 41
T, AR T3 D - 39 A K R TRDAE AT sk /N A ]
R T RN KA P AR N R R N K
S P [ B 398 o By T AR L e d, ARSI R R
FRIRIERSAERREATHON 4 47, ¥RIE R 12.5 em B, 72
AR, KR RCRA B W B i S Y
AR /INEZ TR B OK 1 AR R 2% & i B 3 KT oA
FR /N2 TR OK TRIVE 119 26 B 300 2 2 0 ) S 2 K o
BERMIEH 22— ABEIE 3 B A [R) Ab 3 A & N

FAVAS (R 28 A = B 7 Fof AR A =R ] P 8 1) 5
T ELAS () A S AL ) 2% A e %k FED ) e 5 A o b S ]
BRIVIZE A it 38 I Ry B4R RS o K, A TRl R IRk
2 HAVERR AR S/, BB AE — 8 A B L R) A B A3
FAAERRRE I 28 K, W REAE TR PEY aIfE 5
AMRIBAE 22 Ta] FL AT A8 K 22 1], 3 SE 48 55 b i
v by i IE AR 25 RSB G, R
2N S PR AR A T I PN T A K T
B TAE 0~60 em B+ )2 19 1K 43, %
60 cm DLN A HHEE K2R LRSS . ARAFTT R
W A EREA Y 40~ 60 em + )2 + I K1Y #E
5 15,20~40 cm TJZ2KZ,80~100 cm + 2 HAK, X
SRV SR, 451622 5 T8 2S5 5
AT, S T 54 A 6 BUE IR SR 45 SR A A
AR AR ORI ) i X6 A S FE K B E /K
THFE FEAQHFE R ) IR K EHFE R 1
S, A BRI K I 6 o BE A AR AR AT B0 PR IR Y 8/
7 b 2 G TR, E — 7 9 L PN, 85 o A ) A 4R
HARAE IO AT B 08/ N A bR B A R T A g 4 BRI
JKEIFIF . Zhang D %500 Ak A ) 4 H A 460 1H]
R A 285 P 88 T T 2R AVR , 3 ok T o L 235 2 >k
P a . AWEIE R W A ()4 1 3 AR
RITIE, FAE R IR B K I £ | Ak
FRAEI F 2 RV 2 L rh K oy AR M VE R 8
BT A F 384 2 B K oy, 38 AR A6 AT B s s/
WREEA B T3 40 ~ 80 em + )2 T3 /K 19 F1 H
AR EAE v F (R AN R) BR (R 25 R AR T
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1 V) 2 P 5 M, T EL A [ s 30 R () 2% & s % HHH
Vi) e P e 1 AN [, AN [] () T e, 6 AT A
AEFRRR B2 & SR H 2 17 F 4 ATARAE 53 IREAR 33.7
em Fl1 24.2 cem; BSR4 R B 25 Ak B TE] A R [R] 28 &
W E R, H R E A R Ak A FE K R A
E/ET 7EAEYAE B 1N, 22 0 L0 TR b v A = (1)
e B AR AN [R] 1717 A A AR A6 A BB 5 i A6 48 197 |
ZU ET M E/ET, 4648 ) 13 AL B/ ET K, E/ET
e/, 2 13 AL B ET f/N , E/ET e K, /T LR
HBIARAEA TECA )Tl oA R &, MR AR T ER
R 4 AT /DA AL R PR BB A5 I 25 45 = TRV OK 4 1Y
AR, Bai W B VEY RIS 7 1
I RA RS HKBCRTEAR KRR E B4 172k T
51l DR R A 1 2B 7 ) ROK BEIER A 2R, H
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