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Abstract:In order to quantify the water demand and water deficit indices of drought-alkali wheat in
Hebei Province at each growth stage, using the meteorological observation data of the main produc-
tion areas of drought-alkali wheat, the Pearson [l type curve was used to determine the four hydro-
logical annual types of wet year, average year, dry year and extreme dry year and the corresponding
effective precipitation. Characteristics of water deficit and irrigation demand index and their spatial
and temporal distribution characteristics were determined using the Penman-Monteith model, com-
bined with the crop coefficient method and the soil correction coefficient method. The results showed
that from 1988 to 2022, the water demand of drought-alkali wheat increased significantly during the
whole growth period, and the precipitation, effective precipitation, and water deficit showed an in-
creasing trend. The water deficit and irrigation demand indices increased significantly with the de-

crease of annual precipitation. For the four hydrological annual types, the water deficit were 97. 7,
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106.5, 126.2 and 149. 7 mm, respectively; the irrigation demand indices were 0. 56, 0. 60, 0. 70 and
0.79, respectively, while the difference in water demand was 181. 0 mm among different year pat-
terns. Spatially, the water demand was more in the north and less in the south, and the water deficit
was more in the northwest and less in the southeast. There were obvious differences in the character-
istics of water demand at different growth stages, and the water demand from the reviving stage to the
grain filling stage was larger, and the water deficit was more serious. The deficit was the most serious
at the reviving stage, with the water demand, water deficit and irrigation demand indices were 48. 1
mm, 38.7 mm, and 0. 80, respectively. As a whole, the irrigation of drought-alkali wheat can be car-
ried out according to the hydrological year with different proportions, which can save irrigation costs
and ensure the stable and high yield of drought-alkali wheat. Expansion to Mengcun, Yanshan, and
Haixing counties and cities in the south can effectively expand the sowing area of drought-alkali wheat
and strengthen the comprehensive utilization of saline-alkali land.

Keywords: Drought alkali wheat; Hydrological year type; Water demand; Water deficit; Irrigation de-
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Table 1 Date and duration of each growth stage of drought-alkali wheat from sowing to harvest

JF%5 Serial number EF W Growth stage L IEEE (H / H) Date(month/day) KH Days/d
I MY Sowing 10/4—10/9 6
Il HPE I Seedling 10/10—11/3 25
I SrBEW Tillering 11/4—11/28 25
I\ #A Overwintering 11/29—3/1 94
V BT Reviving 3/2—4/13 43
Vi AW Jointing 4/14—5/1 18
VI MY Heading 5/2—5/17 16
Vil HEH W Grain filling 5/18—6/4 18
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Fig.1 Pearson I[ curve of precipitation during the whole
growth period of drought-alkali wheat from 1988 to 2022
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Table 2 Soil correction coefficients of drought-alkali

wheat at different growth stages

A H A IE R AL
Growth stage Soil correction coefficient

MY Sowing 0.53
HE ) Seedling 0.53

Sy BEW Tillering 0.48
# A Overwintering 0.40
% Reviving 0.43
AW Jointing 0. 36
il Heading 0. 34
HEHK W Grain filling 0.35
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Fig. 2 Effective precipitation, water demand, water deficit and irrigation demand index at different

growth stages of drought-alkali wheat in Hebei under different hydrological year patterns
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Fig.3 Interannual variation of precipitation and water demand during the whole growth
period of drought-alkali wheat from 1988 to 2022
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Fig. 4 Spatial distribution of water demand(solid line) and water deficit(dotted line) during the
whole growth period of drought-alkali wheat under different hydrological year patterns
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