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Effects of different irrigation thresholds on the growth and
water use efficiency of jujube trees

MA Junyong"?, ZHENG Guoyu'?, ZHOU Jianwei'*, Zheng Qiangqing'*
(1. Xinjiang Academy of Agricultural and Reclamation Science, Shihezi, Xinjiang 832000, China;
2. Shihezi Experimental Station for Crop Water Use of Ministry of Agriculture, Shihezi, Xinjiang 832000, China)

Abstract: In order to explore the effect of different irrigation threshold on the growth, yield, and water use
efficiency of gray jujube in typical oasis of Xinjiang, a field experiment was carried out in the 38 Regiment of the
Second Division of the Xinjiang Production and Construction Corps. The 7a gray jujube was used as test materials,
and 4 drip irrigation thresholds (T1, T2, T3, and T4 equivalent to 40% , 55%, 70% , and 85% of the field capac-
ity, respectively ). The results indicated that the bearing branch length of jujube had significantly positive
correlation with the irrigation threshold, and bearing branch length of jujube with T1 was 31.84% less than that with
T4. The yield and fruit weight of jujube were influenced by the irrigation threshold. Compared with T4, the first
class fruit yields of T2 and T3 were increased by 11.26% and 4.48%, and the jujube yield were increased by
35.66% and 21.76%. In addition, reducing the irrigation threshold was beneficial to improve the water use efficien-
cy of jujube. The water use efficiency of T1, T2, and T3 was 10.10% ~28.28% higher than that of T4. The results
showed that the appropriate irrigation threshold was 55% of the field capacity, which could not only inhibit the ex-
cessive vegetative growth of jujube but also improve the water use efficiency and yield of jujube.
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Table 1 Tirigation amount and cycle

Kb HEK TR/ %0y WK E B/ mm HEZK R W1/d HEKREL HEZK 2/ mm
Treatment Irrigation threshold Irrigation amount Irrigation cycle Irrigation times Irrigation quantity
Tl 40 62.79 15~20 7 439.53
T2 55 47.09 8~12 11 517.99
T3 70 31.4 5~10 18 565.20
T4 85 15.7 3~7 38 596.60
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Table 2 Rainfall in the study area during the whole
growth period of gray jujube in 2017

W) (4E-H-H) o W (AE-H-H) R T &
Time/(y-m-d)  Rainfall/mm || Time/(y-m-d)  Rainfall/mm
2017-05-01 2.0 2017-07-06 0.9
2017-06-01 3.9 2017-07-30 0.1
2017-06-07 0.3 2017-08-12 0.4
2017-06-23 1.2
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[ ns

A7 K Bearing branch length/cm

04-25 05-10 05-25 06-10 06-25 07-10 07-25
H #i(H-H) Date (m-d)

T B EHE B ns R HIAL A TE 1235 22 5% (P>0.05) 5 = £ H]
SbFRIR) 2% 55 i (P<0.05) 5 + *+ FRUTAbIRIR] 22 70 25 (P<0.01) .

Note: On the same column of data, ns, * and * * indicate
that there are no significant difference difference ( P > 0. 05),
significant differnce (P<0.05), and extremely significant difference
(P<0.01) among treatments, respectively.
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Fig.1 Effects of different irrigation threshold on
bearing branch length of jujube
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Table 3  Effects of different irrigation threshold on fruit weight and yield of jujube
RSB Fruit from different production/%

pOBLd — — R E il
Treatment —HoR —Hk =R Fruit weight/g Yield/ (kg + hm™?)
First grade fruit Second grade fruit Thirdgrade fruit
T1 42.61a 39.36a 18.03¢ 4.33b 5777.8d
T2 41.58ab 37.65ab 20.77be 4.43a 6832.9a
T3 37.32b 38.29ab 24.39h 4.27be 6418.5b
T4 30.65¢ 36.33b 33.02a 4.18¢ 6144.6¢
T« IR R AN R /N R R W AR B ) 22 57 12 3 (P<0.05) .
Note: After the same column of data, different lowercase letters indicate significant difference among treatments ( P<0.05).
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Table 4 Effects of different irrigation threshold on water consumption amount of jujube
B 25 e n 7 AR L S 7 N =)
Sl JHERARN - RS e LA
Qb F i H Sprout leaves Flowering and fruit Developing . .
. . . . . Maturity Water consumption of
Treatment Item period bearing period fruit period 09-21~10-15 th veriod/
04-20~05-31 06-01~07-10 07-11~09-20 Srowth penod/mm
FEACHE 88.62 141.49 209.52 17.14
Tl Water consumption 456.77
o3 o .
FOKHREL/ (mm - d71) 2.11 3.54 2.91 0.69
Water consumption intensity
=
FEREL 103.74 160.81 253.44 20.32
™ Water consumption 538.31
. Ll .
FOKHREL/ (mm - d71) 2.47 4.02 3.52 0.81
Water consumption intensity
- fﬁﬂ(i/mmt, 114.24 172.32 278.64 22.74
ater consumption
T3 - 4 587.94
FEKSRIL/ (mm - d71) 2.72 431 3.87 0.91
Water consumption intensity
W ?%*E/mmt. 125.16 180.8 292.32 24.86
™ kag;;;’“sump ‘z'f, 623.14
ARIREE/ (mm - d77) 2.98 4.52 4.06 0.99

Water consumption intensity
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Table 5 Effects of different irrigation threshold on
water use efficiency of jujube
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T4 623.14 6144.6 0.99
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