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Uptake and allocation of nitrogen from different root zones of
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Abstract Effects of partial root-zone irrigation on uptake and allocation of nitrogen from different root zones of maize
grown in split-root containers were studied. Maize was irrigated on both halves of the container conventional irrigation

C  on one side only fixed partial root-zone irrigation F  or alternatively on both sides alternative partial root-zone
irrigation A . Tsotope-labled "N — NH, ,S0, was applied to one half of the pot with '*NH, ,S0, to the other half so
that N inflow could be tracked. Results showed that in the day 15 20 40 the ratios of N uptake from >N — fertilizer
applied in the irrigated root zone Fw to that from the non-irrigated zone Fd of F treatment were 2.37 2.95 and 3.41

respectively. For A treatment the ratios of N uptake from "N — fertilizer applied in the early irrigated zone Ae to that
from the late irrigated zone Al were 1.57 1.08 and 1.06 respectively. The percentages of plant N absorbed from soil
or fertilizer in different root zones to total N uptake for three irrigation methods also indicated that the amount of N absorp-

tion from two root zones of A treatment was equal whereas for F treatment the N accumulation in plant was mainly from
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the irrigated root zone. Considering the fact that root N inflow and root length in the irrigated zone were larger than those
of the non-irrigated zone for F treatment it could be concluded that both of root length and N absorption capacity con-
tribute to plant N uptake largely. At 40 day the percentage of N — fertilizer N allocation in shoot to total accumulation
for A treatment was higher than that for F treatment but lower than that for C. The >N allocation percentage of the subroot
supplied with "N — fertilizer was higher for Fd than for the others. The >N allocation percentage of the subroot supplied
with >N — fertilizer was higher for Fd Al and Ae than for C treatment but lower than for Fw. Our results suggest that
partial root-zone irrigation increased N allocation in root system but decreased N allocation in shoot. However for A
treatment N allocation in two subroots was equal but for I treatment N allocation of the subroot in the irrigated zone was
higher than that of the non-irrigated zone.
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Fig.1 Time course of N accumulation from N — fertilizer
in maize for all treatments
C A F C A and F repre-
sent conventional irrigation alternate partial root-zone irrigation and fixed par-

tial root-zone irrigation respectively. Cf—°N 172
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1 5N %
Table 1 Percentage of plant total N from SN — fertilizer during different treatment periods
Treatment periods o fd Fw Al Ae
0—~20d 38.47 b 14.49 ¢ 58.06 a 34.61b 37.80 b
20 —40 d 38.89 b 11.52 ¢ 76.25 a 34.18 b 33.77 b
Note 5% Different letters within each line mean significant at 5% level. The same below.

2 3 BN pg/ m- d
Table 2 Root N inflows from SN - fertilizer applied to different root zones under three irrigation methods

Treatment periods o Fd Fw Al Ae
TIh-Is 61.93+1.73 b 26.82+0.98 ¢ 70.75+1.85 a 26.82+0.98 ¢ 70.75+1.85 a
Is-T 56.63+1.58 a 23.48+0.77 b 54.27+1.52 a 23.48+0.77 b 54.27+1.52 a
o115 55.47+1.56 b 21.15+0.67d 52.14+1.56 b 62.70+1.78 a 47.83+1.21 ¢
511, 68.94+1.66 a 10.40£0.56 ¢ 61.51+1.68 a 64.22+1.83 a 19.55+0.76 b
I-1I 47.91+1.19 a 16.38+£0.65 ¢ 48.11+1.23 a 35.58+0.98 b 38.22+1.06 b
m-1v 16.63£0.68 a 2.45+0.18 d 14.74+£0.61 b 12.04+£0.59 ¢ 11.67+0.44 ¢
Note I II Il IV 0—10 10—20 20—30 30—40 d Io Is 1o Ty Tis o I 05 10d I

IT II IV represent treatment periods from 0 to 10 10 to 20 20 to 30 30 to 40 days after treating respectively Iy Is Ijp Iy Il IIjo represent the zero fifth
and tenth day of periods I and II respectively. The same below.
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Fig.7 N content in each subroot under C
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Table 3 Percentage of SN - fertilizer-N allocation in different organs for all treatments
Days after treatment d
Treatments Maize organs 5 10 15 20 40
Cf Cf14 11.89 a 7.38 b 6.18 ¢ 5.83¢ 5.22d
Cfs 62.45 b 74.32 a 74.96 a 76.93 a 78.54 a
Cf15 25.67 a 18.29 b 18.85 b 17.24 ¢ 16.24 ¢
Fd Fd14 8.54 b 8.01 ¢ 8.57b 9.91 a 10.11 a
Fds 67.35b 69.71 a 68.81 a 68.55 a 69.52 a
Fd15 24.11 a 22.27b 22.61b 21.55b 20.37 ¢
Fw Fwl4 7.50 a 5.40 b 5.67b 5.70 b 5.62 b
Fws 65.99 b 69.56 a 69.47 a 70.84 a 71.06 a
Fwl5 26.51 a 25.04 b 24.86 b 23.45 ¢ 23.32 ¢
Al All4 8.54 a 8.01b 8.39 ab 6.86 ¢ 6.03 d
Als 67.35 ¢ 69.71 b 71.15b 73.05 a 73.60 a
All5 24.11 a 22.27b 20.45 ¢ 20.09 ¢ 20.36 ¢
Ae Ael4 7.50 a 5.40 b 5.499 b 5.47b 5.73b
Aes 65.99 ¢ 69.56 b 74.14 a 74.60 a 75.14 a

Ael5 26.51 a 25.04 b 20.37 ¢ 19.93 ¢ 19.12 ¢
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