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Daily variation in reference crop evapotranspiration and precipitation
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Table1 Monthly changes of meteorological factors in the experiment area
Aty JIPR JEREE ALY JISPE AR A VRN
Month  Mean monthly temperature/°C  Monthly net radiance/ (MJ-m™) Mean monthly relative humidity/%  Monthly precipitation/mm
5] 22.18 394.74 48.55 49.40
6 27.36 385.08 55.12 84.20
7 26.51 399.53 80.06 419.80
8 24.99 347.90 80.31 241.10
9 22.05 269.09 81.43 432.20
10 15.17 168.63 68.37 32.90
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Fig. 2 Daily variation of potential evapotranspiration of Vitex negundo L. var. heterophylla (Franch.) Rehd.
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Table 2 Potential evapotranspiration in different growth stages of Vitex negundo L. var.
heterophylla (Franch.) Rehd.

HEHW JEE- e SN ] -3 2EF M
Growth stage Leaf unfolding stage Blossom stage Fruiting stage Defoliation stage Whole growth stage
LMH Total value/mm 71.86 +2.36 336.26 £ 18.19  266.78 + 23.27 41.57 £ 3.61 716.47 £ 40.21
H¥{H Daily average/ (mm-d™") 3.59+0.12 5.51+0.30 3.25+0.28 1.98 +0.17 3.89+0.22
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Table 3 Physiological growth changes of Vitex negundo L. var. heterophylla (Franch.) Rehd.

HH
Month 5 6 7 8 9 10
T A £ LA 1.90 £ 0.07 2.41+0.08 2.69 +0.03 2.93+0.07 2.39+0.06 1.63 £ 0.08
Bt K & Growth of new shoot length/cm 6.85 +0.25 3.556+0.23 0.34+0.20 0.34 £ 0.07 0.32+0.10 0.003 £ 0.001
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Analysis of Potential Evapotranspiration and Crop Coefficient
of Vitex negundo L. var. heterophylla (Franch.) Rehd. in the
Rocky Mountainous Areas of North China

JIANG Li-ya'3, ZHANG Jia-xing"?, CHENG Xiang-fen**, GAO Jun®3,
SANG Yu-giang'®, ZHANG Jin-song*?

(1. College of Forestry, Henan Agricultural University, Zhengzhou 450002, Henan China; 2. Research Institute of Forestry,
Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grassland
Administration, Beijing 100091, China; 3. Henan Xiaolangdi Earth Critical Zone National Research Station on the Middle
Yellow River, Jiyuan 459000, Henan, China)

Abstract: [Objective] To reveal the variation of potential evapotranspiration and crop coefficient of Vitex
negundo L. var. heterophylla (Franch.) Rehd., for providing a basis for water resources management and
vegetation construction of semiarid area. [Method] Based on the lysimeter data, daily meteorological data,
leaf area index (LAI) data and growth of new shoot length data from May to October in the year of 2021 in
Henan Yellow River Xiaolangdi Earth Key Belt National Field Science Observatory, combined with the
Penman-Monteith formula, the trends of potential evapotranspiration (ETy)and crop coefficient of Vitex ne-
gundo L. var. heterophylla (Franch.) Rehd. under abundant water conditions in different growth stages and
their relationship with physiological growth indexes were analyzed. [Result] (1) During the growth stage of
Vitex negundo L. var. heterophylla (Franch.) Rehd., the ET, value showed a downward trend. The ET,
value was higher in May and June, and began to decline after July. The total value of ET, was 630.86 mm,
and the daily average value was 3.43 mm-d™". (2) The potential evapotranspiration during the growth peri-
od of Vitex negundo L. var. heterophylla (Franch.) Rehd. showed a parabolic trend. The potential evapo-
transpiration was the largest at blossom stage, with total value of 336.26 + 18.19 mm and daily average
value of 5.51 + 0.30 mm-d™", followed by fruiting stage and leaf unfolding stage, and the lowest value was
found at defoliation stage with a total value of 41.57 + 3.61 mm and a daily average value of 1.98 + 0.17
mm-d~", respectively. The total value of potential evapotranspiration during growth stage of Vitex negundo
L. var. heterophylla (Franch.) Rehd. was 716.47 + 40.21 mm, with a daily average value of 3.89 + 0.22
mm-d~". (3) LAl and new shoot length increased rapidly in May and June, and then the growth rate slowed
down gradually. The maximum value of LAl reached its maximum value (2.93 £ 0.07) in August, then
began to decline, and the minimum value was found in October, with the value of 1.63 + 0.08. The growth
of new shoots was the largest in May, 6.85 + 0.25 cm, and basically stopped growing in October. (4) Dur-
ing the growth stage, the crop coefficient showed a parabolic trend, with the largest fruiting stage (1.45 +
0.22), followed by blossom stage (1.25 + 0.13), leaf unfolding stage (0.98 + 0.05) and defoliation stage
(0.95 + 0.14) was the smallest, and the average of the whole growth stage was 1.28 + 0.16. There was a
significant positive correlation between crop coefficient and LAI (p < 0.01), with the coefficient of determin-
ation R? 0.736, and there was no significant correlation between crop coefficient and growth of new shoot
length (p > 0.05).

Keywords: rocky mountainous areas of North China; reference crop evapotranspiration; Vitex negundo
L. var. heterophylla (Franch.) Rehd.; potential evapotranspiration; crop coefficient; leaf area index
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