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Effects of Water and Nitrogen on Cotton Root Architecture under Film Drip
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Abstract: Responses of nitrogen and water on root architecture were investigated by layered digging.
The results indicated that: with the increasing of irrigation amount, root dry weight increased, root
length and root surface area reduced. Root dry weight and root length decreased in top soil layers and
increased in deep soil layers. Root surface area decreased in whole soil layers. High nitrogen supply
had obvious inhibitory effects, manifested as the decreasing of root dry weight and root length and
root surface. Water and nitrogen interaction had significant influences on root dry weight, average
root length density, root dry weight of subsurface layers,root length and root surface area of top soil
layers and deep soil layers. When irrigation amount was 300 mm, root dry weight and the distribution
of root dry weight in subsurface layers reached the maximum at 276 kg « hm* nitrogen supply. Nitro-
gen supply had no effect on average root length density. Low nitrogen and high nitrogen had promo-
ting effect on the increasing of root length and root surface area. When irrigation amount was 600
mm, root length of deep soil layers reached the maximum at 276 kg » hm™* nitrogen supply. With ni-
trogen supply increased, root surface area of whole soil layers increased. Water is the main factor of
effect yield. Water stress weakened the yield increasing effect of nitrogen. Nitrogen promoted the

yield increasing effect of water, but too much nitrogen supply decreased this effect.
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Fig.1 Sketch map of cotton root sampling
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Table 2 Effects of water and nitrogen on root morphology

E:) K5 RTE/(g+ m*) BREERER FHRKEE/(mm - cm™)
Nuse Waoo 77.64% 1. 72cd 0. 3650. 009a 0.710%0. 003a
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FEM EED
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Fig.2 Effects of different water and nitrogen on distribution of root dry biomass in soil layer
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Fig. 3 Effects of different water and nitrogen on distribution of root surface area in soil layer
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Fig. 4 Effects of different water and nitrogen on distribution of root length density in soil layer
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Fig.5 Effects of water and nitrogen on lint yield and root shoot ratio
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