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Effect of Different Nitrogen Rates on Nitrogen Absorption and Allocation
of Spring Maize in Double Ridges Mulched with Plastic Film
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Abstract: A field experiment was carried out on dryland of loess plateau to study the effect of different ni-
trogen rates on nitrogen absorption and allocation of spring maize in double ridges mulched with plastic
film. Six nitrogen rates are 0,100,200,250,300 and 400 kg/hm*. The experimental results showed that: (1)
The content of nitrogen and the nitrogen accumulation and kernel increased with the improvement of levels
on nitrogen application,while the effect is not significant when nitrogen application exceed 250 kg/hm?. (2)
With the growing stage increasing,the nitrogen content of spring maize decreased while the nitrogen uptake
of spring maize increased. (3) The nitrogen translocation amount and the transferred nitrogen contribution
ratio of leaf and stem—+sheath are higher than that of other organs. (4) With the increase of nitrogen appli-
cation,the kernel yield increased firstly and then decreased. The kernel yield is the maximum when nitrogen

rate is 250 kg/hm?® and the kernel yield is 11 932 kg/hm®. In addition, the nitrogen harvest index,nitrogen
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agronomic efficiency of the nitrogen level of 250 kg/hm? are higher than that of the nitrogen level of 300

and 400 kg/hm?®. From the consideration of spring maize yield, nitrogen utilization point of view, 250 kg/

hm? is a reasonable nitrogen rate.

Key words: dryland of loess plateau;dry-land spring maize;double ridges mulched with plastic film;nitrogen

rate;nitrogen absorption and allocation
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Table 1 The nitrogen content of spring maize plant under different nitrogen application rates with growth period

EE W HH Bk & % & The nitrogen content/ %

Growth

period No Nioo N2oo Naso Nio0 Nuoo
Vs 3.33 cB 3.57 bcAB 3.79 abA 3.84 abA 3.94 aA 3.99 aA
Vio 1.32 ¢B 1.55 cB 2.16 bA 2.28 abA 2.37 abA 2.54 aA
Ry 0. 54 dD 1.01 cC 1.35 bB 1. 48 abAB 1. 46 abAB 1.61 aA
R; 0.68 dC 1.02 ¢cB 1. 08 bcAB 1. 13 abcAB 1. 22 abAB 1. 25 aA
R; 0.68 cC 0.94 bB 1.09 aA 1.10 aA 1. 15 aA 1.13 aA
Rg 0.68 eD 0.83 dC 1.08 bcAB 1.06 cB 1.12 abAB 1.16 aA

1 : No w Nigo  Naoo « Naso « Naoo S Nuoo 23 Z 78 i & & 4 0,100 ,200 250 300 Fl 400 kg/hm?,1fij V5. V1o Ri.R3.Rs J& Re 23 4L FE A M
W1k 22 31 LB BT % S8 B 5 [T R TR /IN S R K S SR S ) 3 s A B R 25 3k 5 00 106 S KO R L
Note: Ng. Nioo » Nago » Naso s Nygg and Nygo stand for the treatments with 0,100,200,250,300 and 400 kg/hm?, while the V5,Vi,R;,R3,R5

and Rg indicate the growth period six-leaf stage,ten-leaf stage,silking stage,milky stage,dough stage and maturity stage,respectively;Different

lowercase and uppercase letters within a row mean significant difference among treatments at the 5% and 1% level, respectively; The same as

below.
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Table 2 The nitrogen content of different organs of spring maize under
different nitrogen application rates with growth period
ey iﬁ,ﬂﬁ #% B & A it The nitrogen content of organs/ %
Organ Growth
period No Nioo Na2oo Noaso N300 Nioo
\ 3.44 cB 3.72 bAB 3.89 abA 3.94 abA 4.01 aA 4.07 aA
Vio 1.66 dD 2.16 cC 2.81 bB 2.95 abAB 3.17 aA 3.19 aA
I8 R, 0.87 dC 1.95 ¢B 2.52 bA 2.72 abA 2.60 abA 2.81 aA
Leaf R; 1.28 bB 2.18 aA 2.32 aA 2.19 aA 2.58 aA 2.69 aA
Rs 1. 05 ¢C 1.63 bB 2.02 aA 1.96 aA 2.03 aA 2.01 aA
Rg 0. 80 cC 0.90 cC 1.43 bAB 1.32 bB 1.32 bB 1.61 aA
\' 3.10 cB 3.28 bcAB 3.56 abAB 3.66 abAB 3.80 aA 3.83 aA
Vio 0.82 cB 0.86 cB 1.35 bA 1.43 bA 1.46 abA 1.77 aA
2548 Ry 0.28 eD 0.44 dC 0.59 ¢BC 0. 65 bcAB 0.72 abAB 0.80 aA
Stem+sheath R; 0.24 cC 0.40 bB 0.42 bB 0.54 aAB 0.54 aAB 0.59 aA
Rs 0.17 dC 0. 28 ¢BC 0. 39 bcAB 0. 35 bcB 0.42 abAB 0.51 aA
Rs 0.23 ¢cB 0.25 ¢cB 0.40 bAB 0.39 bAB 0.53 aA 0.56 aA
R; 0.66 bA 0.64 bA 0.69 bA 0.72 abA 0.85 aA 0.78 abA
. R: 0.43 aA 0.44 aA 0.42 aA 0.47 aA 0.45 aA 0.45 aA
Rg 0.45 bAB 0. 36 cB 0.50 abA 0.46 abAB 0.55 aA 0.51 abA
F# Spike Ry 1.47 ¢C 1.93 bB 2.39 aA 2.63 aA 2.37 aA 2.39 aA
R, 1.49 aA 1.15 abA 1.27 abA 1.09 bA 1.00 bA 1.19 abA
%(?E Rs 0.67 aA 0.57 aA 0.70 aA 0.70 aA 0.59 aA 0.60 aA
Rs 0.71 aA 0.64 aA 0.72 aA 0.72 aA 0.66 aA 0.69 aA
R; 1.66 aA 1.61 aA 1. 65 aA 1.67 aA 1.66 aA 1.67 aA
PR R; 1.04 cC 1.19 bBC 1.31abAB  1.34 aAB 1.42 aA 1.39 aAB
Rs 0.98 cC 1.17 bB 1.40 aA 1.37 aA 1.43 aA 1. 44 aA

Jit 2 Ak B A] O ST 55 25 A RORFRE R

e ARG I . ER EOREAEF N,
BB E S A EAE Nooo Ab B Y 25 15 76 5 K F
Nooo b 2 1 25 —+ - 85 199 2 260t 76 A K AT I A1
o ZE A ROAPRL Y & A A K S Nos,
Nioo B Nyoo 203 25 F AN 2 5 Noso 5 Naoo 585 H & A&
WA EARSEFT NG 2ZR A EE AL RIE
R o A B E AR TF N o DL B 25 R UEHH 250 kg/hm?
AR R FE ERENEFHEHET S
AiE,
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R ~ R #1458 16 BB il 20 3 A [) 1 5 o 24 it 60
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TRAF(E 3, HAHA R KA R W IH N 78. 58
~257. 77 kg/hm”, 22 54y B . it 4R A Ak B )
FLE T 5 il 45 i 280k 18 0, 75 R 2 2 R A o
Bl Z 3. o, Vi 2 Rs B B Naoo Al Ny, 20 BEA

Wi B R 4> 9 262, 63 Fi 257, 77 kg/hm®,
83 = N F Ny A 2R R RS S 1T 5 Noso &b
LR R Wi 22 55 R 3 . (RIS, N, 4 #1 ) 5
RAEWCER 5 Nog kb B 5 KA E W R 257
WA 24y 9k 237,29 F1 229, 41 kg/hm®, L |
S5 UL 250 kg/hm” Jifi & i 8 A E OK A 4 A
it R T 2 i BRI TR 2 IR TR i A
AR,
2.2.2 BRERZENSNE HEEMEFUN.F
Ab A TR R R R AEAS 45 B 09 43 e 52 45 1 18
AKHLREEm (R 4. 7E ROWET. & ERERK G
ODRVBERSENE A AR R
AT ARG LG B R A AT A K FF
KL AR G R AR R R A F N
R HoAth 25 A AR BRENIF R TR

R WIRE, Nos, WA/ ERAZRHES
Nooo Fl Nyoo kb B 22 5 A 58 35 17 Nooo 4k B AL R
HEE R EMT Ny 0B . 3 35 B i & & 250
kg/hm?® kb B 7R 5 K Az K5 3 B8 05 1R 4 M 4 47 45
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Table 3 The nitrogen uptake of spring maize plant under different nitrogen application rates with growth stage
EE W FH R A ZE Wk Nitrogen uptake of plant/(kg/hm?)
Growth
stage Ny Nioo Nzoo Naso Nsoo Nuioo
Vs 12.79 bcAB 11.13 ¢B 16.35 abA 16. 15 abA 17.17 aA 17.80 aA
Vio 37.73 cC 46. 81 cC 91.24 bB 103. 45 abAB 114. 15 aAB 119. 14 aA
R, 35.96 dC 81.29 cB 133.85 bA 157. 65 abA 161. 71 abA 172.90 aA
R; 55.94 cB 95.94 cB 164. 75 bA 182. 24 abA 207.62 abA 211. 89 aA
Rs 78.58 dC 141.79 cB 228.33 bA 237.29 abA 262.63 aA 247.97 abA
Rs 67.82 eD 123.99 dC 229.41 ¢B 235.65 bcAB 250. 62 abAB 257.77 aA
F4 AAEAETEEXREREAERKUERREHETHNTHL
Table 4 The nitrogen content of different organs of spring maize under
different nitrogen application rates with growth period
e (’J’:r?;v,ﬁ E R E W 285 The nitrogen content of different organs/(kg/hm?)
Organ period No Nioo Naoo Naso Nioo Nioo
Vs 9.05 bcAB 7.74 cB 11. 33 abA 11.04 abA 11.71 aA 12.11 aA
Vio 28.24 ¢B 34.63 cB 66.27 bA 74,87 abA 81.27 aA 81.97 aA
s Ry 19. 80 ¢C 51.96 bB 86.03 aA 99.77 aA 99.07 aA 107.07 aA
Leafl R; 24.35 cC 39. 54 beBC 66.26 abAB 69.63 aAB 87.95 aA 88.46 aA
Rs 18.74 ¢C 37.27 bB 63.12 aA 61.51 aA 71.91 aA 64,30 aA
Rg 16.78 bB 20. 36 bB 37.22 aA 37.15 aA 40,92 aA 44,92 aA
Vs 3.75 bBC 3.39 bC 5.03 aABC 5.11 aABC 5.46 aAB 5.68 aA
Vio 9.49 dD 12.19 dD 24.97 C 28.58 beBC 32.88 abAB 37.17 aA
PR Ry 11.03 dD 21.98 ¢CD 34,94 bBC 40,55 abAB 48.01 aAB 50,50 aA
Stem+sheath Ry 11.19 D 16.75 <CD 28. 46 bBC 35. 48 abAB 36. 68 abAB 4301 aA
Rs 6.77 dC 10.62 ¢dBC 17.96 bcAB 16.56 bcABC 22.09 abA 27.17 aA
Rg 6.91 cC 8.92 ¢BC 19.63 bA 18.60 bAB 25.83 abA 28.56 aA
R; 3.30 dD 7.50 ¢CD 11. 64 bBC 13. 86 abAB 17.70 aA 15. 36 abAB
o R; 2.72 bB 4,34 bB 6.73 ah 7.69 aA 7.48 aA 7.77 aA
R 1.91 bB 2.79 bB 6.41 aA 5.93 aA 6.84 aA 6.05 aA
T Spike R 5.13 ¢cB 7.35 cB 12.89 bA 17.33 aA 14.64 abA 15.33 abA
R; 9.82 bB 10. 95 bB 22.32 aA 19.13 aA 17. 40 aAB 20. 84 aA
i%éﬁéi Rs 6.44 bB 7.03 bB 11.92 aAB 12. 80 aA 11. 36 aAB 11. 15 aAB
R 5.07 bB 6.88 bB 10. 85 aA 11.08 aA 9.92 aA 10. 94 aA
R; 7.29 dC 21.21 ¢B 36.07 bA 44,14 abA 47,88 aA 44,22 abA
g:;iﬁel Rs 43,91 dC 82.52 ¢B 128.60 bA 138.73 abA 149.79 aA 137.57 abA
R 37.16 dC 85.03 cB 155. 30 bA 162. 89 abA 167.12 aA 167.30 aA

WmEHARG R EZLRAM N EEESENRL
. fE Ve W ZE Ry W] i 2 R R
FHEV RS THMST . WERNARBRERK
& 435 5 24.35~107. 07 kg/hm* F1 11. 19~50. 50
kg/hm? . 7EA S0 A 0 L Bl AR 7 300 4 2E  BROFF RE 560
R AP B WG I A A 25 UE T R U A
RRREBAR. 2R W &8 E AR R
RN A R L = I = 25 A I8 = Rl > g
MOt R 1 AR T L 45 A AR R B
RGN E . iR A2 R R R AR EROR

(B AE A it U ONG D H BRAE R, B9 6 T it 280 4k 2 A
Ry B39 100 W48 it ROIE A B T4 K A KR X A
R R . it AIE AL BAE R 2R A+
MBS R A R B 4 A 51,95 ~ 107, 07
kg/hm?’ il 21. 98~50. 50 kg/hm®, N5, &b B i1y 2% +
MBI R R B S Nigo Nugo il Nygo 403 22 544
AN T N A0 G KT Naop 1 Nooo 202, 33 1
XFHEKREHHEARBHENF 250 kg/hm?
R il 2R T
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Table 5 The nitrogen translocation among different organs of spring maize
under different nitrogen application rates
sk 5y R Treatment
Character Organ N Nios Nono Noso Nano Nino
It Leaf 11.46 ¢B 31.60 bcAB 18. 81 abA 62.63 aA 58.15 aA 62.14 aA
MEHEE %0 Stemtsheath 113 bB 13.06 abAB 15.30 abAB 21,96 aA 22.18 aA 21.93 aA
VOB gnf Bract 1.39 B 1.70 heAB 5.22 beAB 7.93 abA 10. 86 aA 9.31 abA
amount/ (kg/hm*)  f#j Cob 4.75 beA 4.07 cA 11.47 aA 8.05 abcA 7.48 abcA 9.90 abA
B Total 21.72 ¢C 53. 44 bBC 80.80 abAB 100. 56 aA 98.68 aA 103. 29 aA
i Leaf 30. 84 aA 37.16 aA 31.43 aA 38.44 aA 34,80 aA 37.15 aA
BT % TR 2+ M4 Stem+sheath 11.09 aA 15. 36 aA 9.86 aA 13.48 aA 13.27 aA 13.11 aA
Tranlsfergd nilrpgen & Bract 3.74 aA 5.54 aA 3.37 aA 4,87 aA 6.50 aA 5.56 aA
contribution ratio/ % 4 12.78 aA 4.79 bB 7.39 bAB 4.94bB 1,48 bB 5.92 bAB
BRI Total 58. 46 aA 62.84 aA 52.03 aA 61.74 aA 59.05 aA 61.74 aA
i Leaf 40,58 {F 60. 82 bB 56. 74 eE 62.76 aA 58.70 cC 58.05 dD
ﬁNﬁiﬁf 2+ Stem+sheath 37.35 {F 59,42 aA 43.82 dD 54,13 bB 46.20 ¢C 43.45 ¢E
tra;;ﬂgjag};on i Bract 12.12 {F 62.80 aA 44.93 eE 57.22 dD 61.36 bB 60.61 cC
s Cob 18. 37 bB 37.17 {F 51.39 aA 12.08 eE 12.99 dD 47.50 cC
K6 FAEAERAETEEXFHNTERREREF A
Table 6 The yield and nitrogen absorption use of spring maize under different nitrogen application rates
o in Ab ¥ Treatment
Character No Nioo Noos Noso Naoo Nio
¥k = Yield/ (kg/hm?) 3781 dD 7289 cC 11063 bB 11932 aA 11653 aAB 11586 abAB
A EWHEIE S NHI (%) 54.79 {F 68.58 bB 67.69 ¢ C 69.12 aA 66.68 dD 64.90 eE
RAEMHHE NEW(kg/kg N) 55.75 bB 58.79 aA 48.23 dD 50. 63 Cc 46. 50 eE 44,95 {F
U A 2 5% NAE (kg/kg N) - 35.08 bB 36. 41 aA 32.60 cC 26. 24 dD 19.51 cE

2.3 AAMEEMNEEASRERZEBHNEN

N 5 HE] DUA L S b B I R ST
RRAR B T IHAMIEE, 208 30. 84% ~
38.44% F1 11. 46 ~62. 63 kg/hm”, H ik Jy 2% +nf
PR R A AR A% A B D 25 A e
T R RS R R ST R A 25 5. B it B R
FMERRTIMEZME A B ET, MAREBE
R 2 AL 200 kg/hm® B3I RCR AS
LTEN

REEBREAV RN, SHTAR
HBEREIKE A RAFNA T 2ZR. ThHARE
FEH LA Noso hb PR 55 25+ M R R B R L Ny,
A0 T B G o HEVRON Ny b B 5 55 I FRRU 2 R e B
Iz 7 I AR 353 3024 Nooo Fl Nogg o
2.4 AABBREMEEXRRZRIEF AHEM

6 HAT LUE HY L 3R T K A kR B it A
SRR 0T B, 224 = = T 250 kg/hm” B, R R
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