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Fate of Maize Topdressing Nitrogen under Different Irrigation
Schemes Based on °N Tracer Technology
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Abstract; In order to reveal the absorption and utilization of topdressing to maize under different
irrigation schemes, "N tracer technology was used based on field test data, the ratio of absorption and
utilization to topdressing was analyzed and the distribution of fertilizer nitrogen in the upper parts of maize
under different irrigation schemes, and the residue in the soil and final loss rate of nitrogen after harvest
were studied. The results showed that 8. 14% ~ 13.21% of total nitrogen accumulation in maize
aboveground parts came from topdressing under different irrigation schemes, there was a significant
difference between the treatments (P <0.05). Among them, topdressing nitrogen accumulation in the
grain accounted for 47.90% ~74.40% of the total topdressing accumulation. The nitrogen recovery rate
of top dressing was 19.16% ~ 64.72% under different treatments, and the recovery rate of grain
topdressing was 11.29% ~ 47.17% . The proportion of topdressing nitrogen in different organs was
different, the distribution of 47.95% ~ 74.40% was in grain, 10.50% ~ 27.73% was in leaves,
3.02% ~9.48% was in stem, 5.22% ~15.53% was in spike axis, and only 0.53% ~2.35% was in
coating. In the early stage of maize growth, the irrigation amount was too large and the water shortage in
the later period would have a negative effect on the absorption of nitrogen in the plant and the
redistribution of nitrogen to the grain. At the same time, the amount of single irrigation was too large,
resulting in the leaching loss of nitrogen, waste of resources and pollution of environment. After harvest,

there were 8.81% ~ 24.89% topdressing nitrogen residue in the soil. With the decrease of irrigation
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frequency and increase of single irrigation amount, the nitrogen residue rate of topdressing was decreased

gradually. Considering yield and fertilizer utilization ratio, the irrigation scheme which met the

requirements of water saving, high yield and high efficiency in this area was 800 m’/hm® of irrigation

quota and four times of irrigation ( seedling, jointing, tasselling and filling) , the results can provide

theoretical support and data reference for maize production in Northeast China.

Key words: maize; isotope tracer technology; nitrogen utilization; nitrogen residue rate; nitrogen loss

rate
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Fig. 1 Rainfall during maize growth stages

B RESK 4 U CRe S0 BT S Ll 3 0T ) L
7K 3 CH 3 AR S0 A S ) R K 2 U R
oD o I 9 A BEL DUAE AR =
XEIEL3 RE AL, Jh it 27 MK/ X /N KR B
BLIX 41 A &, A A /N X AL R 104 m® (10 m x
10. 4 m) X5 X SEBUA 0. 41 hm” . K50 X A A 1T
TR 67 500 Bk, £/ X 16 5528, 2858 65 cm, FE#E 1]
#1223 em, R IXTERL 5 m, JRIFFTIE 1 mo

F1 XA ERIT

Tab.1 Design of experimental treatments

Ak 3 B E B/ (m ohm ) K R
L1 800 4
L2 700 4
L3 600 4
14 800 3
L5 700 3
L6 600 3
L7 800 2
L8 700 2
L9 600 2
CK 0 0
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FEVE K UCBOR [R5 0 R, AS [) Ab B8 22 i) 6K Hl | 356
TY RN B E %R (P <0.05), H& 4R
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Tab.2 Grain yield,dry matter accumulation,total N and fertilizer *N accumulation of maize overground under

different treatments at maturity

A My bR T AR EHRE/ BIESN BE R/ Jri/ 7= 71/
KW B b B
(kg-hm %) (kg-hm %) (kg-hm %) (kg-hm %) (kg-kg™')
L1 28 744.37° 344. 36" 40.94* 18 881. 04" 83.92°
12 28 328. 94" 286.79° 34.86° 17 393. 40" 77.30"
4 L3 26 615.39° 303. 47" 40.11° 17 133. 12° 76.15°
CK 18 730. 98 148. 841 12.12¢ 14 180. 43 63. 021
14 27 498. 32" 344.01° 33. 60" 18 235. 92" 81.05"
L5 28231.30° 282.32°¢ 31.42° 18 328. 80" 81. 46"
3 L6 26 629.52° 293. 72" 24. 84¢ 18 156.36° 80. 69°
CK 18 730. 98 148. 841 12. 121 14 180. 43¢ 63. 021
L7 24 757.02° 146. 30° 13. 88° 16 800. 96* 74. 67"
L8 22 863. 49" 263. 30" 26.71° 15 453. 96" 68. 68"
z L9 20270.33° 195. 87" 22.41° 15 152. 04° 67.34°
CK 18 730. 98 148. 84° 12. 121 14 180. 43¢ 63. 021
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Fig.2 Distribution of fertilizer "N, percentage of "N to total N accumulation in maize organs under different treatment at maturity
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2.3 FEEKARTHEKIERR R BRI E
i 2% 3 AT, A ] Ak B R K A AU R RR S N
W R 19, 16% ~ 64.72% , 45 Ab PR i 22 1) B 2%
BT CK AP (P <0.05) . 75 W 2 4 AH [ /9 1% 20
TLAbEE LI L2 MRS N B YCR A L4 LS
i 21.86% . 10.95% , Ab Fa] 22 F B F (P <
0.05), [AlBF b P 14 (L5 ("N W e 5 5 25 45 b 1
L7 .18 & i 142.07% .40.27% , 4b B 7] 22 B i &
(P<0.05), fEHEK2 WO F AR SN Bk
3 i VR TR A A 0 R R, AR L9 (N B IR
WOR TP Lo, (AR T AL 3 L3, R WITE £ oK
A= I G R B R A K T R e A I R R R
WS (R A T B RN T R K R R 4 B PR AR
RAE WA

S TR HE 7K b HR B3 R R ORE R A NI i R
N 11.29% ~47.17% , 16 7E W & % N 600 m’/hm’,
VE KKK 4 YA B0 R R X B AR SN B W i %
e, AT 17% o HEK 4 H 3 WO DL T 45 4k 2
FERLS N W % 34 1B 2% K F CK 4B (P <0.05) ,{H
BEK 2 KB AR LT B9 RFRLSN Wl R 5 CK Ab
2N E A HLRETE K B0 R W N, I
AT AL N R 0.29% ~8.87% , 45 4k
S AT FRE S A9 N W CR ¥ B 2R CK 4b B {H
L7 b B 0N IR B N T CK AR B, HX
AR PR HEN YR 5 CK Ab B 22 FoN g %, £
FEE KA F JE BIHEAT HE K 2 42 38 I 2R 1) L
¥ 6L TR K B0 K A B3 R ORE RN S
FESN B . FEFEK 4 A BLF A0 B L1 B A
BRUN R ISCR I AR T AR B L3, [ L1 b 35 ok
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Tab.3 "N recovery of whole plant and different organs of maize under different treatments at maturity %
KO g Mt N %%%‘H"SANAI%LI/xﬁ A

SRR i ERA s EXiS & Tl Al

L1 64.72" 46. 96" 7.80" 6. 05" 0.34! 3. 56"

12 55.11" 38.81" 6.93° 5.17" 0.51° 3. 69

4 L3 63.41° 47.17° 8.71° 2.53¢ 0.82°¢ 4.17"
CK 19. 16 11.29° 5.31° 0.58" 0.29" 1.70¢%

14 53.11° 38. 16" 5.57¢ 4.08° 0.97" 4.33"

L5 49, 67" 33.92¢ 7.73" 3.96° 1.17° 2.89°¢

. L6 39.27" 28. 93 5,474 2.19' 0. 644 2. 05!
CK 19. 16° 11.29° 5.31° 0.58" 0.29' 1.70¢%

L7 21.94" 14.50% 3. 62 1.10¢# 0.34! 2. 38!

L8 35.41¢ 16. 96" 8.87" 3.351 0.73¢ 5.50"

: L9 42.22° 30. 45 5.511 1.98' 0.57¢ 3. 72
CK 19. 16 11.29¢ 5.31° 0.58" 0.29' 1. 70%

2.4 AE#EKFRETER"N TEXRBRRKX

o P 3 W AN TR HE K 2R BRIk IR 0 ~
80 em+JZ BN EFE &R 5.57 ~15.87 kg/hm”,
Hoh CK AR FEAY° N B 5 B3 R IR K, L7 A0 B Y B 5%
BRI/ BB WE KRB 0, SN SRR
BT XOR TR K RS KRS ERZE S
W, (75 R FE R R B K k. 0~20 em 20 ~
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