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Coupling Effects of Water and Nitrogen Application with Partial Root-zone
Irrigation on Growth of Cucumber and Nitrate Nitrogen Distribution in Soil

ZHU Peng-fei, WU Shen, SHU Liang-zuo, LIU Fei, ZHU Ke-ya, GUO Jia-xun
(College of Life Science, Huaibei Normal University , Key Laboratory of
Plant Resources and Biology of Anhui Province, Huaibei, Anhui 235000, China)

Abstract: Coupling effects of water and nitrogen application on the growth of cucumber and the distribution and
accumulation of nitrate nitrogen in facility soil were studied under partial root-zone irrigation (PRI). The experimen-
tal factors included irrigation amount, irrigation method(whole root-zone irrigation; alternate partial root-zone irriga-
tion, APRI; fixed partial root-zone irrigation, FPRI), and supply position of water and nitrogen in different
root-zones. The results indicated that there was an interaction among the experimental factors studied re-
garding shoot biomass and cucumber yields. The shoot biomass and cucumber yield under deficient irrigation
were relative lower than that under full irrigation for the same irrigation method. The shoot biomass and cu-
cumber yield were significantly higher in APRI than whole root-zone irrigation if same amount of water was
supplied. The highest shoot biomass and cucumber yield were observed in the APRI treatment with rotated
irrigation and application of nitrogen, reaching 1 143 kg/hm?® (dry weight) and 1. 75 X 10° kg/hm?* (fresh
weight), respectively. Cucumber growth decreased in FPRI, especially when nitrogen fertilizer was supplied
to the nonirrigated furrow. In terms of both shoot biomass and cucumber growth, no significant difference
was observed between the treatment with fully irrigated root-zone and APRI under deficient irrigation condi-

tion. Nitrate distribution in soil profile was examined under APRI and FPRI with sufficient irrigation. The
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results revealed that nitrogen fertilizer application could cause nitrate accumulation in soil, and vertical move-

ment of water down soil profile was the main factor affecting nitrate leaching. Nitrate leaching was reduced in

PRI treatment with nitrogen fertilizer applied to non-irrigated furrow in comparison to applied to the irrigated

furrow. Nitrate nitrogen was mainly accumulated in upper 110 cm of the soil profile for the APRI treatment

with nitrogen fertilized to the non-irrigated furrow, and its nitrate accumulation in deep soil profile was rela-

tively significantly lower than the other treatments. In conclusion, APRI with nitrogen fertilizer applied to

the non-irrigated furrow is a better strategy balancing both cucumber growth and nitrate leaching.
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