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Effects of different ratios of nitrate to ammonium on dry matter accumulation
and yield of maize planting in furrows under alternating
narrow and wide ridges completely mulched
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Abstract: Field experiment was used to study the effects of different ratios of nitrate to ammonium on dry matter ac-
cumulation and yield formation of maize planting in furrows under alternating narrow and wide ridges completely mulched .
NO; ™ — N/NH,;* — N was in the ratios of 1:0(N;), 1:1(N,), 1:2(N;), 1:3(N,), 2:1(Ns) and 3:1(Ng) . Photosyn-
thetic characteristics, dry matter accumulation and grain yield were determined under different treatments. The results
showed that the NO;~ = N and NH; " — N mixture ratio could increase leaf area and photosynthetic potential of maize
compared with the single nitrogen form. Among them, the fertilizer ratio of 3: 1(Ng) was the best treatment, the leaf area
and photosynthetic potential of maize was increased 12.59% ~ 39.85% .13.71% ~ 25.00% , respectively, compared
with the N;. Increasing the proportion of nitrate fertilizer improved photosynthetic performance, and then promoted dry
matter accumulation and yield formation. Mixed supply of nitrate and ammonium fertilizer significantly promoted maize
growth and development, the dry matter accumulation and yield were higher 5.45% ~ 52.74% and 3.85% ~9.93%
than that of the single NO;~ — N. N6 was the best treatment which had the highest dry matter accumulation and grain
yield, which increased by 17.13% and 4.73% than those of other treatments.
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Table 1 ~ Chemical properties of the soil used

e AL 2R TR R T TR
Soil 1 - oM Total N Avail. N Avail. P Avail. P pH
Soil type
P /(g-kg™h) /(g-kg™h) /(mg-kg™") /(mg-kg™!) /(mgkg™")
Yt Loess soil 12.05 0.96 60.09 11.36 184.58 8.08
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Table 2  Effect of the ratio of nitrate to ammonium on leaf area of maize

b3 LG BT HE] WA A
Treatment Seeding stage Jointing stage Tasseling stage Filling stage Mature stage
N; 133 +3.68¢ 4018 £319.18b 6129 + 171.20d 6757 +129.91d 6559 +48.59d
N, 151 +£6.15bc 4871 £+ 61.98a 6614 + 109.15be 7541 + 80.25ab 7262 + 81.62ab
N; 146 + 6.44bc 4906 + 63.92a 6863 + 81.94ab 7371 +29.69bc 7084 + 32.82bc
Ny 141 + 6.46¢ 4634 £ 173.73a 6356 + 87.36cd 7218 + 52.56¢ 6983 +85.77¢c
Ns 164 +11.17b 4997 + 108.07a 6755 +40.63ab 7439 +24.88b 7340 + 63.87a
Ne 186 +2.46a 5019 +29.75a 7025 + 174.20a 7712 + 68.59a 7385 +41.57a

T RAPFS P AR/NG PRI 5% K EERBE, T,

Note: Different letters in the same column indicate significance among treatments at 5% level. The same as below.
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Table 3  Effect of the ratio of nitrate to ammonium on photosynthetic potential of maize

Ab PR B ~ BT P ~ TR ~ FESR HEHI ~ HEOLEH
Treatment Seedling ~ jointing Seedling ~ tasseling Tasseling ~ filling Filling ~ mature Total photosynthetic potential
N 52 +4.03b 106 +3.31c 144 +3.20d 175 +1.99¢ 477 +7.34d
N, 63 +0.76a 120 £ 0.99ab 158 +1.81b 196 +0.91a 537 +4.38b
N; 63 +0.75a 123 +0.59%a 159 +1.23ab 190 £ 0.59¢b 535+2.13b
Ny 60 +2.20a 115+1.11b 151 +0.39¢ 187+ 1.77b 513 +4.16¢
Ns 64 +1.28a 123+ 1.52a 158 +0.42ab 195+0.67a 540 +2.72ab
Ne 65 +0.36a 126 £2.02a 164 +2.66a 199 +0.75a 554 +5.59a
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Fig.1 Maize dry matter accumulation under different

ratios of nitrate to ammonium
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Table 4 The logistic equations of maize dry matter accumulation

under different ratios of nitrate to ammonium

s BT ;
Treatment Logistic equations R
N y =431.8845/(1 + 698.7684e~-%¥*)  0.9995"
N, y =490.0335/(1 +453.7231e™ %) 0.9998" "
N y =484.4182/(1 +598.7327e %) 0.9992" "
Ny y =455.9807/(1 +587.0837e~-%%*)  0.9993"
Ns y =495.4698/(1 + 668.8761e~"-0*)  0.9993" *
Ne y =534.2738/(1 +429.8313e™"-%%*)  0.9994" "
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Fig.3 The distribution of dry matter of maize under different ratios of nitrate to ammonium
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Table 5  Effect of under different ratios of nitrate to ammonium on yield and its components

pOBL] FEK/em HEKL/mm R £ HHLH /g TR/ (kg hm™?)
Treatment Spike length Ear width Number of grains per ear 100-grain weight Grain yield
N; 20+0.58b 52+0.40b 619 + 16.56¢ 30+0.54¢ 11818 + 113.64d
N, 22 +0.59ab 53 £0.05ab 695 + 11.68ab 33+0.34b 12576 + 100.22bc
N; 21 +0.37ab 53+0.51ab 662 + 12.32ab 32+0.60b 12349 + 100.22¢
N, 20 +0.8lab 53 £0.88ab 654 +20.10bc 31+0.29¢ 12273 + 173.58¢
Ns 21 +0.36ab 54 £0.27ab 691 + 14.06ab 33+0.14b 12750 + 73 .06ab
Ne 22+0.12a 55+0.67a 712+ 6.41a 35+0.39a 12992 + 136.57a
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