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Effect of regulated irrigation on input-output benefits of pear jujube
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Abstract Jujube is the main cash forest species in the Loess Plateau region. It is now the preferred and dominant cultivated tree
species in the region due to its huge economic and ecological benefits. In this region, however, rainfall-fed and overland flooding
remain the principal modes of irrigation, leading to low yield and poor fruit quality. This is a par with societal development, where
emphasis has from quantity to quality of fruits/vegetables. It is therefore vital to develop water-saving irrigation systems that ensure
high quality/yield in water-deficient regions for high economic benefits. In this paper, five irrigation gradients (to maintain soil water
content as 70%, 60%, 50%, 40% of field capacity, and non-irrigation) were set up to investigate the influence of regulated irrigation
on the quality of pear jujube fruit. The pear jujube trees were irrigated twice during sprouting and leaf-expansion, flowering and fruit
setting, and fruit swelling periods, respectively. The fruit quality and input-output benefits of jujube production under the regulated
irrigation system were analyzed. The results showed that: (1) fruit swelling, and flowering and fruit setting periods were the critical
water demand periods that influenced fruit quality and economic benefits; (2) appropriate irrigation significantly improved not only
fruit flavor and nutritional quality, but also increased weight per pear jujube fruit and number of fruit harvest; excessive irrigation
also not only increased production cost, but resulted in no improvement in fruit quality and yield; (3) reasonable regulated irrigation
during high water demand periods ensured a balance between input (production cost) and output (high yield and quality of fruits).
Further analysis showed that proper irrigation significantly improved yield, quality and economic benefits of pear jujube. Under

drought conditions, the economic benefits of jujube forest effectively improved by reasonable irrigation system at critical water de-
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mand and transfer periods. The study suggested that the reasonable irrigation system in the region for pear jujube was to keep 60% of

field capacity.
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Table 1

Irrigation time and amount of different treatments in different growth periods of pear-jujube

m’-plant™’

B 25 e 31 TFAE A R I PEN PN
4t Sprouting and leaf-expansion period Flowering and fruit setting period Fruit swelling period
Treatment 6H2H Jun.2 6 H 12 H Jun. 12 6 24 H Jun.24 7H 12 H Jul. 12 8H9H Aug.9 8 H29 H Aug. 29

T1 0.126 0.109 0.127 0.112 0.106 0.080
T2 0.079 0.056 0.088 0.086 0.090 0.046
T3 0.048 0.029 0.051 0.046 0.051 0.036
T4 0.004 0.017 0.050 0.004 0.012 0.008
CK 0.000 0.000 0.000 0.000 0.000 0.000

T1. T2, T3 Hl T4 Y235 7K 543 51 H K B 70% . 60% . S0%F1 40%, CK A AS VI8 X W8 (498 75 K B o0 H TR 5K B A 20%~25%),
I [A] . Soil water content of T1, T2, T3 and T4 were 70%, 60%, 50% and 40% of field capacity, respectively. CK treated as no irrigation with 20%~25%

of field capacity. The same below.
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Fig. 1 Dynamic change of soil moisture content under differ-

ent irrigation treatments
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Table 2 Flavor and nutritional qualities of pear jujube fruit under different irrigation treatments

KU i 5 Flavor quality

E IR Nutritional quality

Hfﬁ;t 3 4 ok T R R b Y% C
Soluble solids (%) Total sugar (%) Titratable acid (%) Citric acid [g'kg”'(FW)] Reducing sugar (%) Vitamin C [g-kg ' (FW)]
T1 15.23¢ 14.35¢ 0.23c 2.08¢c 10.86a 2.60b
T2 18.13a 23.82a 0.37ab 3.30b 14.92a 2.88ab
T3 19.07a 21.35ab 0.43a 4.04a 11.98a 3.18a
T4 17.73ab 21.28ab 0.38ab 3.52b 10.26a 2.63b
CK 16.63b 20.02b 0.33b 3.04b 9.32a 2.30b
FrifE% SD 1.35 3.71 0.08 0.71 3.74 0.36

A /ING FA: /R b Bl 8] 25 57 B 23 (P < 0.05), T [, Different small letters indicate significant difference at 0.05 level. The same below.
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Table 3  Yield indexes of pear jujube under different
irrigation treatments

b BUBRIR SR LIS ey okt
Treatment Fruit number Weight -of single Total yield
per plant fruit (g) per plant (kg)
Tl 195bc 35.48b 6.94bc
T2 236a 42.70a 10.07a
T3 202b 41.03a 8.31b
T4 172¢ 33.80bc 5.84¢
CK 140d 30.45¢ 4.27¢
P2 SD 35.41 5.08 2.19
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Table 4 Commodity value coefficient of pear jujube fruits under different irrigation treatments

b3 AR $ Quality coefficient T R A
Treatment Y FrlEms Atk % C AL Comm(;glty vtalue Con\l{mod.lliygrlce
Total sugar Citric acid Vitamin C Weight of single fruit coetlicien (Yuankg™)
T1 0 0 0.009 0.003 0.012(1) 10
T2 1.000 1.000 0.128 1.000 3.128 20
T3 0.172 0.009 1.000 0.384 1.565 16
T4 0.162 0.380 0.013 0.001 0.556(1) 10
CK 0.047 0.280 0.001 0 0.328(1) 10
BEABULTF 1 B9%RE M 1 The commodity value coefficient less than 1 was considered as 1.
x5 TREBRLCETREERATLESH
Table 5 Parameters of input-output of pear jujube under different irrigation treatments
A5 HEK KA JSVa s B AR A RIRE]
Treatm;ant Irrigation quantity Water cost Total yield Commodity price Income Profit
(m’-plant™) (Yuan) (kg-plant™) (Yuan-kg™) (Yuan-plant™) (Yuan-plant™)
T1 0.660 19.791 6.940 10 69.399 49.608
T2 0.443 13.293 10.068 20 201.363 188.070
T3 0.261 7.833 8.306 16 129.995 122.162
T4 0.095 2.835 5.844 10 58.438 55.603
CK 0.000 0.000 4.269 10 42.690 42.690
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