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Water requirement regularity in Linze jujube (Ziziphus jujuba Mill. var.
inermis Rehd. cv. Linze jujube) and jujube/crop complex systems in Linze oasis

SU Pei-Xi, XIE Ting-Ting, DING Song-Shuang

(Linze Inland River Basin Research Station, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract The water balance method was used to study water requirement regularity of Linze jujube, spring wheat, alfalfa
monoculture system and Linze jujube/spring wheat, Linze jujube/alfalfa complex system in an 8 m? observation pool (2 m x 2
m x 2 m )under field environment. The results show that water requirements in the inner and edge oases for Linze jujube from
root-activation to leaf-shedding stage are respectively 497.2 mm and 859.2 mm, spring wheat from sowing to harvesting stage
are 447.9 mm and 809.9 mm and those for alfalfa from greening to frosting are 583.7 mm and 945.7 mm. Water requirements
in the inner and edge oases for Linze jujube/spring wheat complex system are respectively 647.7 mm and 1 009.7 mm and
those for Linze jujube/alfalfa complex system are 980.3 mm and 1 342.3 mm. In the edge oasis, the increased water require-
ment of Linze jujube/spring wheat system is 17.5% and 24.7% of Linze jujube and spring wheat water requirement respec-
tively. That of Linze jujube/alfalfa system is 56.2% and 41.9% of Linze jujube and alfalfa respectively. In the inner oasis, water
requirement for Linze jujube is 84.6 mm in spring (April 25~May 31), 351.3 mm in summer (Jun. 1~Aug. 31) and 61.3 mm in au-
tumn (Sep. 1~Oct. 5). For the growth period, water requirement is maximum (4.8 mm - d') in July and 4.3 mm - d”' in June, with an
average water requirement of 3.1 mm -d'. Linze jujube irrigation should be ensured in the four key periods of before flowering, fruit
swelling, accelerated fruit growth and over-wintering. Irrigation amounts for these periods of growth should be 1200 m® - hm™.
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Tab. 1  Soil particle size distribution in experimental field %
Sand
Depth (em)  1~0.5mm  0.5~025mm  0.25~0.10mm  0.10~0.05 mm Oocs"fgsgzsﬁm O.OZITgleof)lzltmm - O.gg‘lzymm
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 5.59
T2 W TiEFS
Tab. 2 Soil nutrients in experimental field
q Total nutrient (mg - g™') Available nutrient (mg - kg™")
Depth (cm)  Organic content (mg - g) 7 Total salt (%) N P,0s K0 N P,Os K0
0~20 11.4 8.7 0.11 0.40 0.44 20.5 24.8 14.1 116.6
20~40 5.5 8.9 0.12 0.17 0.37 19.8 17.7 7.1 87.5

40~60 2.6 9.1 0.11 0.07 0.32 18.9 13.6 2.4 78.1
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Tab. 3 Phenophase and fitted temperature of Linze jujube

. 2)
« -) t?r;r- Average air Ground Average ground Average tem-
Phenophase Dat temperature  temperature temperature Temperature perature of root
ate perature of root main o distributi
(month-day) () () () I main distribution
() distribution 1
ayer ()
layer ()
Elementary activating stage 04-25~04-30 9~15 11.9 13~26 21.5 13~20 15.9
of root
R . 05-25~05-30 12~23 17.3 19~33 27.6 19~26 22.1
oot sprouting stage
- 05-03~05-09 8~20 14.1 12~30 23.8 15~25 19.1
Germination stage
. 05-06~05-13 8~21 16.4 14~32 242 15~25 19.2
Leaf expansion stage
. . 06-11~06-15 19~24 22.0 21~37 32.0 23~29 25.8
Earlier flowering stage
. 06-11~08-20 17~29 21.9 19~40 30.9 20~32 26.9
Full flowering stage
. 05-08~07-10 13~27 19.7 12~39 28.9 14~31 23.9
Current shoot growing stage
. . 05-05~07-10 10~27 19.4 12~39 28.7 14~31 23.6
Fruit shoot growing stage
. 06-20~09-23 10~28 20.3 13~40 29.0 17~33 26.1
Fruit growth stage
. . 08-26~09-20 10~22 16.9 13~32 25.1 17~29 24.2
Fruit coloring stage
. . 09-10~09-28 10~20 14.1 13~27 22.4 17~26 22.2
Fruit harvesting stage
Leaves shedding stage 10-05~10-26 1~14 6.9 4~18 11.8 7~19 14.2
12-01~02-28  —20~4 —6.0 -16~10 —4.8 -10~6 -1.8
Dormancy stage
1) 2) 20~60 cm

S 20cm 40 cm 60 cm

1) The temperature data in the table are calculated by using data of the

weather stations of Linze Meteorological Bureau, Gansu Province; and of the Linze Inland River Basin Research Station, Chinese Academy of Sci-
ences. 2) The root mainly distributes in 20~60 cm soil layer, and the temperature of root main distribution layer is the average temperature of those in

20 c¢m, 40 cm, 60 cm soil layer.

T, 6 22 7 2

15 , ,

2.3

25~30 ,

, 7 11 7 15 ,
9.0 mm -d"; , 10
4 5~9 4.4
mm-d' 75mm-d' 82mm-d' 4.1mm-d’
32mm-d",7 , 6

, @4 25 ~5 31 ) 146.1

mm, 6 1 ~8 31 ) 607.0mm, 9
1 ~10 5 ) 106.1 mm
53mm-d’
( )12 d,
809.9 mm( 4) 4 5 6
47mm-d' 7.7mm-d' 9.4 mm-d’
, 2.3
mm -d™; R
10.0 mm -d'; ~
s 9.4 mm - d’l; s
7.2 mm -d”'
3 26 10 5
, 193 d, 945.7 mm( 4)



338 2010 18
4~9 3.9mm-d’ 39 mm-d' 67 mm-d' 83
49mm-d' 53mm-d! 6.9mm-d! 57 mm-d’! mm-d! 72mm-d' 38mm-d' 2.7mm-d’},
3.4mm-d’, 7.8 mm -d' 6
> 5 , 7
, 4 , S 30 1 7 , 6 R /
20 2 / 5.3
49mm-d’ mm - d”' /
70 749 kg - hm™, 17 151 kg - hm™, 17.5%, 24.7%
551 / 3 26
/ 3 28 10 5 ,
10 5 , 191 d, 1 009.7 193 d, 1 3423 mm( 4), 4~9
mm (  4), 4~9 117.2 mm 206.3 104.1 mm 220.0 mm 259.8 mm 340.4
mm 2482 mm 2226 mm 118.1 mm  82.2 mm, mm 2329 mm 161.4 mm, 3.5
x4 BGEFMNEFNE, BNE ETEEREFRAEERERTKE
Tab. 4 Water requirement of Linze jujube, spring wheat, alfalfa and their different complex systems in the edge oasis
mm
- / /
Date (month-day) Jujube Spring wheat Alfalfa Jujube/spring wheat intercropping Jujube/alfalfa intercropping
03-26~03-31 7.1 11.6 5.5 10.1
04-01~04-10 22.9 35.1 18.4 30.7
04-11~04-20 58.3 37.8 47.9 343
04-21~04-30 9.8 60.5 44.2 50.9 39.1
05-01~05-05 10.2 27.1 23.1 253 29.1
05-06~05-10 21.2 33.9 24.6 28.2 335
05-11~05-15 22.8 40.2 25.2 32.7 34.7
05-16~05-20 22.9 41.6 24.4 36.5 36.8
05-21~05-25 24.9 42.2 25.4 37.9 38.8
05-26~05-31 343 53.4 28.8 45.7 47.1
06-01~06-05 31.9 45.3 20.3 38.4 33.7
06-06~06-10 354 47.0 21.6 39.0 36.0
06-11~06-15 37.8 473 25.1 41.3 40.2
06-16~06-20 38.9 48.6 27.5 42.5 44.7
06-21~06-25 39.7 49.9 31.3 44.6 50.3
06-26~06-30 41.0 453 34.1 42.4 54.9
07-01~07-05 43.1 42.9 36.0 41.3 59.7
07-06~07-10 43.9 41.3 38.8 40.0 64.7
07-11~07-15 45.0 39.6 37.8 39.2 62.5
07-16~07-20 43.1 15.5 32.6 36.1 59.5
07-21~07-25 41.0 31.3 35.0 43.2
07-26~07-31 38.9 38.3 31.0 50.8
08-01~08-05 29.5 32.8 24.8 42.7
08-06~08-10 23.4 323 22.0 40.0
08-11~08-15 21.0 314 21.4 37.1
08-16~08-20 17.6 26.9 16.1 36.0
08-21~08-25 16.2 24.4 15.7 35.2
08-26~08-31 19.6 29.0 18.1 41.9
09-01~09-10 33.8 42.8 31.0 67.8
09-11~09-20 33.4 34.5 27.9 54.5
09-21~09-30 28.9 25.7 233 39.1
10-01~10-05 10.0 11.0 9.6 13.6
Total 859.2 809.9 945.7 1009.7 13423
3 28 ,7 18 ; 3 26 ,10 5 Spring wheat was seeded on Mar. 28 and harvested

on Jul.18. Alfalfa started turning green on Mar. 26 and stopped growth on Oct. 5.
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Tab. 5 Water requirement of Linze jujube, spring wheat, alfalfa and their different complex systems in the inner oasis
mm
- / /
Date (month-day) Jujube Spring wheat Alfalfa Jujube/spring wheat intercropping Jujube/alfalfa intercropping

03-26~03-31 3.9 7.2 3.5 7.4

04-01~04-30 5.7 78.4 72.3 75.2 76.0

05-01~05-31 78.9 131.8 93.5 132.3 160.7

06-01~06-30 130.1 156.7 98.7 159.2 189.7

07-01~07-31 147.4 77.0 132.5 142.8 248.6

08-01~08-31 73.8 109.1 75.7 170.1

09-01~09-30 55.5 63.6 52.8 117.9

10-01~10-05 5.8 6.8 6.2 9.9

Total 497.2 447.9 583.7 647.7 980.3
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Tab. 6 Irrigating date (month-day) and quota (m® - hm™) of jujube and its different complex systems in the inner oasis
L [rrigating type . . . . . .
Linze jujube Before flowering Fruit swelling Accelerating fruit growth Overwintering

Irrigating date 06-05~06-07 07-05~07-09 08-07~08-10 10-20~10-30
Irrigating quota 1210 1280 1200 1280
Irrigating type Before seeding Jointing Booting Filling
Spring wheat o
rrigating date -23~03- -09~05- -22~05- -20~06-
I ting dat 03-23~03-25 05-09~05-11 05-22~05-24 06-20~06-22
Irrigating quota 1200 1 040 1200 1 040
Irrigating type . . . . . .
Alfalfa Accelerating growth Rejuvenation Producing Increasing Overwintering
Irrigating date 04-15~04-20 05-18~05-22 06-15~06-19 07-21~07-25 10-20~10-30
Irrigating quota 1 040 1200 1200 1200 1200
/
Irrigating type Jointing of Booting of Filling of Fruit swell- Accelerating Overwintering
Jujube/spring wheat wheat wheat ing of jujube fruit growth
wheat intercrop- of jujube
ping Irrigating date 05-09~05-11  05-22~05-24  06-20~06-22  07-05~07-09  08-07~08-10 10-20~10-30
Irrigating quota 1200 1280 1220 750 750 1280
/
L Accelerating Rejuvena- Before flow- Producing  Fruit swell-  Yield-incre Accelerating Over-
Irrigating p . . P . . .
Jujube/alfalfa type growth of tion of ering of of alfalfa  ing of jujube  asing of fruit growth of winter-
intercropping alfalfa alfalfa jujube alfalfa jujube ing
L 04-15~ 05-18~ 06-05~ 06-20~ 07-05~ 07-21~ 08-07~ 10-20~
Irrldgattmg 04-20 05-22 06-07 06-24 07-09 07-25 08-10 10-30
ate
Irrigating 1100 1200 1200 1300 1200 1300 1200 1300
quota
b b b
. , « 4
50% ,
b b
b 6 b
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