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Effect of Water Nitrogen Dosage on Nitrogen Absorption and Transformation
of Maize under Sprinkler Irrigation Condition
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Abstract; Aiming to reveal the response of nitrogen uptake and transformation under different water and
nitrogen conditions at pre- and post-flower, meanwhile to investigate the relationship between crop
nitrogen , fertilizer nitrogen, soil nitrogen and dry matter absorption and transport. Based on the "N
isotope tracing technique, the experiment with three irrigation levels (W1:40 mm, W2:60 mm, W3,
80 mm) and four nitrogen levels (NO:0 kg/hm*, N1:180 kg/hm*, N2:240 kg/hm’, and N3:300 kg/hm”)
were carried out in field conditions. The results showed that the nitrogen fertilizer recovery rate was
21.27% ~44.64% , and the best value was obtained in N2W2 plot. If making a comparison of nitrogen
accumulation in each organ at maturity stage, the best was in grain, then was in leaf, stem, and the last
was in ear leaf. With moderate nitrogen application regime, the nitrogen accumulation in plants was the
highest, however, in W1 plot, it was significantly decreased (P < 0.05). The order of nitrogen
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transformation rate from the largest to the smallest was leaf, stem and ear leaf. The best nitrogen
transformation rate was achieved with N2W2 practice which was significantly different from other
treatments (P < 0.05). The amount of soil nitrogen involved in transformation was greater than the
amount of fertilizer nitrogen. The "N transformation and soil nitrogen transformation of various organs of
maize from the largest to the smallest was leaf, stem, and stem leaves. Totally 22.43% ~ 39.45% of
nitrogen transformation in plant came from fertilizers, the moderate water and nitrogen treatment could
keep higher soil nitrogen transformation. The order of contribution rate of nitrogen grain in different
organs from the largest to the smallest as leaf, stem and ear leaf. Nitrogen transformation in various organ
accounted for 18.29% ~44.29% of the nitrogen accumulation in the grain, and the N2W2 plot had the
best value. Dry matter transformation and grain contribution rate from the largest to the smallest isstem,
leaf and spike leaf, and the greatest value was got in N2W2 treatment. Therefore, a clear conclusion was
that the irrigation of 60 mm and nitrogen application of 240 kg/hm” were the best.

Key words: maize; water and nitrogen management; nitrogen transformation ; isotope tracer technique;
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Fig.1 Dry matter accumulation at different growth stages
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Fig.2 Transformation of dry matter from different

organs of maize
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organs under different treatments  kg/hm’

B e At Tl Gt

NOW1 10. 34¢ 16. 80° 1.94> 29. 08"
NIW1 19. 234 28. 43¢ 2.47% 50. 13¢
N2W1 35.21% 40.01" 2.73% 77.95°¢
N3W1 26. 88" 32.72¢ 3.52: 63.12¢
NOW2 12. 88¢ 21. 10¢ 1.20° 35.18'
N1W2 24. 04¢ 39. 79" 4. 49 68. 32¢4
N2W2 41.21° 51.48° 5.42% 98.11*
N3W2 37.01 46.70% 5.49 89.20"
NOW3 12.04¢ 20. 18% 2. 68 34.90"
NIW3 17.61% 38. 59" 5.71% 61.91¢
N2W3 32.520 47.57% 7.13% 87.220
N3W3 26. 08" 40. 25" 7.85% 74.18¢

2.2.3 JKERNE R T RV E A EFPRkR

K3 EARE A E A F AR DI , R AT
DIF Y IRl — b AN TR) 8 B 80 R R b ot k% K )
MR ZE R, 2K R SRR ORI A
Ok kL 5T HR R AE 6.50% ~ 18.86% . 10.57% ~
23.56% . 1.22% ~3.87% N 18.29% ~ 44.29% =
], Al —HEAKIKE T, 25 R R AR DT R B A
S T S ST D R A, DR R AR KA 2
P RUKT , SR E SR, i R
F/MEY A N2 N3 N1 NO, 25 il KFI/IMKRIR g N2 |
N1 N3, NO, #54hHH 2 [A]FE I i 20 2R RL 5T kR AH
ZAK, [ —HE KT, N3 AL B AY A kR BT Rk R
K, NO Ab P /N, ARG U AT ER T, 25 i
12 R BV K S RGN S S 90N TR — it K P
T K W2 B AR s Rk, N2w2 4b
B ERARAFRLTTERR S N3W2 2L, 58 N2W1
N3W1 N2W3 N3W3 &b # 2 7t 42.33% . 10. 12%
19.76% 22.35% , /K EAH GO0 % F K25 DL K
HRE F ORI R ZATRLDTIR R 03 = o B
2.3 KEBEXGTEXREHMEMTERHNER

5z

2.3.1 JKARE ST FKRIER A B G

e 4 Syt 22 BRI FORASA E IER R R
i SMAR k22 ) R i IR R AR R
it SR A 0 2 B S R e B B R R B
R [ 2 il 2R () 3G T 38 0, ik 22300 s K
AR, AR A R N 2R LR R R R,

B O% ant

M Kl Kl K KK
FLLLLLL
L L TN LL

Jisil '
B3 RS E A ZHR k%

Fig.3  Contribution rate of nitrogen in different organs of maize
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Tab.4 Accumulation of °N at silking and maturity stage
kg/hm’
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Tab.5 Transportation of fertilizer nitrogen and soil

nitrogen in different organs from silking stage to

maturity stage kg/hm’
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Fig.4 Transportation of fertilizer and soil share of fertilizer in different organs
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