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Suitable amount of N topdressing based on leaf age index of maize
using mulched drip irrigation technology in Western Songnen Plain

LIU Hui-di, YANG Ke-jun™ , LI Zuo-tong, WANG Yu-feng, ZHANG Yi-fei, WANG Zhi-hui,
FU Jian, GU Ying-nan, YANG Xi-ling, WU Qiong
(College of Agronomy, Heilongjiang Bayi Agricultural University/Key Laboratory of Crop Germplasm Improvement and
Cultivation in Cold Region, Daqing, Heilongjiang 163319, China)

Abstract: [ Objectives] The mulched drip irrigation technology has been extended in the production of maize in
Western Songnen Plain. Studying the suitable N fertilizer application amount and leaf age of maize under this
technology system will provide a theoretical basis for efficient water and fertilizer efficiency and high-yield maize
production. [ Methods] At the basal fertilizer levels of N 60 kg/hm”, P,05 90 kg/hm’ and K,0 120 kg/hm’, four
topdressing levels of N 0, 40, 90 and 140 kg/hm’ were top dressed at the leaf age index of 30% , 45% , 60% and
75% , respectively. Drip irrigation equipment was used for the fertilization. The photosynthetic efficiencies, the dry

matter accumulation and the grain yields of corn in different growth stages were measured, and the N efficiencies
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were calculated. [ Results]Along with the advancement of maize growth process, the grain yield, leaf area index,
chlorophyll content, dry matter accumulation and nitrogen accumulation of maize, nitrogen utilization efficiency,
nitrogen agronomic efficiency and nitrogen harvest index are increased with the raising of nitrogen application rate in
a certain range (0 —150 kg/hm®) of nitrogen application. When the nitrogen usage exceeds a certain amount (200
kg/hm®) , there were no more increases or even fallen in the above items tested. In the treatment of topdressing at
the leaf age index of 45% and the nitrogen application rate of 90 kg/hm’, the grain yield reaches to 11957. 89
kg/hm®, the leaf area index and chlorophyll content are 6.92 and 2.69 mg/g, the dry matter accumulation
amount, post-anthesis assimilate inputs to grains, and contribution of post-anthesis assimilates to grains are 423. 76
g/plant, 14451.50 kg/hm*, and 85.86% respectively. And the nitrogen utilization efficiency and nitrogen
agronomic efficiency are 69. 10% and 38.38% . All the mentioned items are significantly higher than those in the
other treatments (P <0.05). [ Conclusions] In Western Songnen Plain under the mulched-drip irrigation

condition, the suitable N topdressing amount is 90 kg/hm’, and preparatory leaf age for the practice is at leaf age

index of 45% .

Key words: maize; mulched drip irrigation; nitrogen topdressing amount; leaf age index; Songnen Plain
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Fig.1 Effect of the nitrogen application with different leaf age periods and levels on grain yields of maize
[ (Note) : #: EARRFREF R 22 535 5% B 3 /K F Different letters above the bars mean significant at 5% level among treatments. |
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Table 1 Leaf area index of maize affected by leaf age index for nitrogen topdressing and amount

Qb PR PN S5 REX Days after jointing (d)
Treatment 15 30 45 60 75
IS PSR (% ) CK 0.56 ab 4.35d 5.314d 4.27 e 3.90 d
Leaf age index 30 0.57 a 6.02 a 6.35b 4.97 ¢ 4.17 ¢
45 0.54 b 5.97 a 6.63 a 5.44 a 4.52 a
60 0.55 ab 5.51b 6.45 b 5.06 b 4.30 b
75 0.56 ab 5.20 ¢ 6.15 ¢ 4.86 d 4.15¢
FiB i (kg/hm?) NO 0.56 a 4.35d 5.31d 4.27 d 3.90 ¢
N topdressing amount N40 0.55 a 5.41 ¢ 6.09 ¢ 4.81 ¢ 4.17 b
N9O 0.57 a 5.87 a 6.72 a 5.34 a 4.50 a
N140 0.55 a 5.74 b 6.46 b 5.10 b 4.18 b
M54 Leaf age index (L) 0.005" 1.37° ¢ 0.37" " 0.56" ~ 0.27" "
A BN N topdressing amount( N) 0.004 " 0.67" " 0.96" ~ 0.85" " 0.42""
LxN 4.94 0.032" * 0.08" " 0.14"~ 0.06" ~

TE(Note) & [A)F)AS ] T8 & s b B ] 22 533K 0. 05 i 2 7K F Values followed by different letters in a column are significantly different among

treatments at 0.05% level; %= —P <0.05; * %= —P <0.0l.
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Fig.2 Effect of the nitrogen application with different leaf age periods and levels on leaf chlorophyll contents of maize
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Fig.3 Dry matter accumulation in different days after jointing stage of maize affected by different leaf age index

for topdressing and different N levels
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Table 2 Dry matter accumulation and their contribution to grain formation affected by N topdressing

periods and levels

AbFH Treatment DMT (kg/hm”) DMTE( % ) CAA (kg/hm®) CPAG(%)
e (% ) CK 3828.58 a 31.04 a 4116.42 e 51.81d
Leaf age index T30 3594.36 b 26.92 b 7586. 56 d 67.70 ¢
T45 3205.92 ¢ 20.77 ¢ 12709. 33 a 83.26 a
T60 2404.33 d 16.16 d 11945.33 b 81. 88 ab
175 1891.72 e 13.41 e 11279.28 ¢ 79.68 b
B M NO 3828.58 a 31.04 a 4116.42 d 51.81 ¢
N topdressing amount N40 2708. 35 ¢ 19.49 ¢ 9640. 40 ¢ 76.54 b
(kg/hm?) N9O 2509.71 ¢ 16.30 d 12327. 60 a 81.47 a
N140 3104.19 b 22.15 b 10672.38 b 76.83 b
#5458k Leaf age index(L) 5323835.56" * 314.48" 46462783.63 " * 454.48" "
3B i i Topdressing amount(N) 1099099. 35 * 102.97* 22051706. 44 ° * 100.65° "
LxN 737900. 94 * * 32.78" " 1190068. 76 * 15.85%

7 (Note) : DMT—E R & F24K T4 i 12 5 Dry matter translocation; DMTE—ZE Jij & #21& T4 i %12 % Dry matter translocation efficiency ;
CAA—AE 5 [RAE M AKFRi i Post-anthesis dry matter accumulation; CPAG—4E )5 [F AL %] FFBL 1 DTk 2R Contribution of post-anthesis assimilates
to grains; [R]51 A ] FhEF R 22 5355 0. 05 1§ % /K F Values followed by different letters within a column are significantly different at the 0. 05
probability level; =  F/RAbHH KA 225335 0. 01 /K Mean significantly different between treatment at 0. 01 level.
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22 2250 (32 3) ] 0, Jit 20 S e A0 it R
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KF-(P <0.01) o 7EFR TG 15 —60 K, F A B £ oK
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75 RIRFNEAE, FLIA]— 08 i 509t 20K - Ak B 34 5%
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45 — 75 RINARZHE R, RARRE&EKE, B
FE T AR, FRREHBEAEERNIG 75 X0
P T45NO . T45N40 A1 T45N140 &5 4 103.32,
78.32 30.53 kg/hm’; [i] i, AH o F i 0% 35 50 h
30% . 60% . 75% bt AS [ Jit 24k BEIK -, 43 51
25.73% — 44.69% . 3.56% — 44.69% F1 12.97%

~49.24% ,

RIEHIHZ . RIEA 2R TR £ ]
FEFE TASNOO Ab A 3k B e RAE, B 2% = T HiAth
PR (P <0.05) , Horh ZAE A 3. RAER 7 F)H
oy B T H A AL B 9.37% — 179. 69% Fii
27.09% ~ 137. 35% ; Fifi 45 Jit 2 i 09 8 0, RSk 48
BN, {HAE N140 b BRI, £ i g 91 4cb 21 ) 260
WORAEELCT B, H SR it i 35 55k 30% | 45%
60% I} N9O il N140 Zh PR R AR g% (P >0.05),
NO FI N4O LbFH DL K 75% Wiy F BT & R R KT
SR PR R AR B BAR . £ 1, 75 TASNOO 4k 7
B AT DA 08 v P T VR A5 T KO R R i
FRNEF AR B AR B v A it 0 et M IR A
Bt AR T B WOk e B 4 v
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#3  REREAEEONIE e 2B K 3 ok S R AL (kg/hm’ ) FOF P2
Table 3 N uptake and utilization efficiency of maize affected by different topdressing leaf age periods and levels
fb ¥ P19 J5 K%L Days after jointing (d) NUE NAE NHI
Treatment 15 30 45 60 75 (%) (kg/kg) (%)
- FE % (% ) CK 18.86 e 57.46 d 75.71 e 106.92 d 145.25 e 37.87 ¢
{# Leaf age index T30 30.36 b 86.29 ¢ 113.18 d 166.56 ¢ 179.79 d 23.50 d 23.13d  47.76 a
T45 37.80 a 107.43 a 166.90 a 197.88 a 212.33 a 43.54 a 28.91a 48.26 a
T60 26.10 ¢ 98.00 b 131.18 b 182.48 b 203.64 b 38.88 b 25.69b  48.14 a
T75 23.45d 86.20 ¢ 124.29 ¢ 167.46 ¢ 188.40 ¢ 29.28 ¢ 24.15¢ 42.60 b
BLEN N NO 18.86 ¢ 57.46 d 75.71 d 106.92 d 145.25 d 37.87 ¢
N topdressing N40 25.55b 84.27 ¢ 114.15 ¢ 147.92 ¢ 168.46 ¢ 2.2l ¢ 29.499a 45.65b
amount N9O 32.17 a 102.54 a 162.16 a 206.86 a 226.58 a 54.28 a 29.95a 47.42 a
NI140  30.56 a 96.62 b 125.34 b 181.01 b 193.08 b 23.91 b 16.98 b  46.99 a
E:ffif%ndex( L) 353.29* 947.25™  4855.99™  1966.83™  1936.14™  741.85™ 57.30™  67.40"
B - - - - - - - -
N topdressing amount(N) 143.02 1042. 82 7570. 91 10476. 28 10211. 88 3774.34 649. 36 10. 28
LxN 40. 60 855.14™ 377.19™ 538.17* 388.19"  132.39™ 27.08™ 3.77

7 (Note) : NUE—ZHEF| I N use efficiency ; NAE—Z AR A Agronomic efficiency ; NHI—ZUSFRFEEL N harvest index ; [7] 51 50E J5 A~

[a]FhEFE R 72 385 0. 05 {2 E/KF Values followed by different letters within

a column are significantly different at the 0. 05 probability level ; = F/nik

R & R 22 53K 0. 01 7.2 /K3 Mean significantly different between treatments at 0. 01 level.
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