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Abstract:[Objective] This study investigated the effect of fertilization depths on root morphological
characteristics and hydraulic lift of two wheat varieties under different water treatments to provide basis
for design water management strategies for dryland crops. [Method) Three fertilization depths of upper
layer (U),lower layer (L) and no fertilizer (N) were set with two crop varieties of Changwu 134 (CW134)
and Xinong 979 (XN979). Root systems were grown in two soil compartments including a drier upper layer
and a wetter lower layer,and moderate water stress (M) and severe water stress (D) were set in the upper
layer. The soil volumetric water content was measured in the upper soil layer by a time domain reflectome-
ter (TDR). [Result) Varieties and fertilization depths had significant effects on root length (RL) ,root sur-
face area (RSA) and root volume (RV) under different water conditions (P<C0. 05). Under M and D treat-
ments,CW134 had significantly higher RL, RSA and RL than XN979. The soil volumetric water content
was maximal during the blooming stage under U and L treatments, but it peaked during the grain-filling
stage under N treatment. Under M treatment,for CW134, water content in the upper layer increased from
23:00,reached and kept the peak from 01:00 to 05:00 the next day,and declined rapidly. For XN979, it
peaked only from 01:00 to 03:00 the next day before decrease. Under D treatment, water content in the
upper layer had the same trend for CW134 and XN979,except it peaked only from 03:00 to 05:00 the next
day for CW134. The total amount of hydraulic lift and water use efficiency varied significantly for different
varieties , water potential gradients and fertilization depths. The hydraulically lift of CW134 and XN979 un-
der D treatment was lower than under M treatment. But under U treatment, CW134 had higher total a-
mount of hydraulic lift and water use efficiency than XN979 under M and D treatments. [ Conclusion]
Drought-resistant varieties with more developed roots and higher hydraulic lift are better for fully excava-
ting deep soil moisture in rained agriculture. The regulation of fertilization depth would further improve
water use efficiency.

Key words:root hydraulic lift; water use efficiency; water potential gradients; fertilization depth;crop
varieties
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winter wheat grown under different water conditions
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Fig. 3 Changes in hydraulic lift over the growth period of wheat grown under water and fertilizer treatments
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Table 2 Effects of fertilizer application at different soil depths on hydraulic lift and water use efficiency of
winter wheat grown under different water conditions
. R ko EERERE G R PR KRR/
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SR Variety (V) % % % % % % % % *
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Note: Different lowercase letters in indicate significant difference between varieties at the P<C0. 05 level; * % * represents significant at the

P<C0. 001 probability level, * * represents significant at the P<C0. 01 probability level, * represents significant at the P<C0. 05

probability level, while ns represents no significant at the P<C0. 05 probability level.
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