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The Effect of Different Application Rates of Foliar Nitrogen Fertilizer on
the Accumulation, Distribution, and Transport of Dry Matter in Maize

ZHANG Xuting', ZHANG Hailong', ZHANG Jiagian®, LIU Ya'nan', ZHANG Dejian®, FU Zengjuan',
XUE Chunlei', ZHANG Sainan', SUN Fengcheng"

(1.Inner Mongolia Academy of Agriculture and Animal Husbandry Sciences, Hohhot 010031, China;
2.College of Life Sciences,Inner Mongolia University, Hohhot 010033, China)

Abstract: [Objective]To investigate the scientific issues of different foliar nitrogen fertilizer application treatments on the
accumulation, distribution, and transport of dry matter in maize. [Methods]Lihe 1 was selected as the research object. Non fertilization
treatment (CK), conventional root fertilization treatment (CF), foliar nitrogen reduction treatment (LF1), foliar conventional nitrogen
application treatment (LF2), and foliar nitrogen increase treatment (LF3) were set up. Random block design was used to study the
accumulation, distribution, and transport of dry matter in maize. [Results]In 2021, LF1 had the highest single plant dry matter
accumulation, which was 23.04% and 1.47% higher than CK and CF. In 2022, LF1 also had the highest single plant dry matter
accumulation, which was 2.19% and 9.91% higher than LF2 and LF3, respectively. During the jointing stage, the distribution of dry
matter is mainly dominated by leaves, while during the large bell mouth stage and tasseling and silk emergence stage, it is mainly
dominated by stems. After the tasseling and silk emergence stage, the proportion of dry matter distribution in panicles and grains

gradually increases, reaching its maximum at maturity. [Conclusion]The dry matter accumulation of grains under different foliar
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nitrogen fertilizer application treatments was significantly higher than that of CK, with the LF1 treatment having the highest proportion
of dry matter accumulation distribution in grains.

Key words: foliar nitrogen fertilizer; application rates; maize; dry matter
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Figure 1 Effects of different nitrogen treatments on stem dry weight of maize
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Table 1 The significance analysis of the effect of different nitrogen treatments on stem dry matter accumulation

Ay b

Year Treatment V6 vi2 vt k3 R6
CK 8.07¢ 66.97" 86.71" 77.20° 71.89"
CF 10.78* 83.96¢ 92.35 94.372 83.73

2021 LF1 9.15° 72.87% 94.37% 91.37¢ 82.67
LF2 10.71# 74.66% 100.80¢ 93.09¢ 88.08*
LF3 9.63* 69.10" 92.88: 86.19* 82.57+
CK 4.78" 53.312 87.73" 83.50" 76.85"
CF 10.80* 61.47¢ 109.60? 105.08* 92.65°

2022 LF1 8.51¢ 56.38¢ 89.59" 90.46" 85.74%
LF2 8.88 59.73# 91.16" 92.02" 81.45%
LF3 8.25% 59.892 101.44% 91.03 82.62

i W —FUANRNG B8R il A AL BEAE P< 0.05 /K FAFEZES . Tl

Note: Different lowercase letters in the same column indicate that there are differences among nitrogen fertilization treatments at the P< 0.05 level.The

same below.
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Figure 2 Effects of different nitrogen treatments on dry weight of maize leaves
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Table 2 Significance analysis of dry matter accumulation in maize leaves under different nitrogen treatments

ARGy Qb

Year Treatment V6 vi2 vt k3 R6
CK 13.08" 42.01° 37.66" 39.04¢ 35.42¢
CF 16.09¢ 48.87¢ 43.8* 45.68¢ 43.46°

2021 LF1 14.58 42.18" 42.07* 45.48: 41.81%
LF2 13.71 44.87% 41.89 45.86* 41.37%
LF3 14.44 40.77" 40.72% 41.64% 38.14"
CK 9.35" 34.10" 41.72" 37.80" 30.49"
CF 16.78¢ 42.12¢ 50.17¢ 47.41¢ 39.33¢

2022 LF1 15.232 38.76% 4331 39.73" 31.93"
LF2 16.15° 40.03* 4391 41.21° 3427

LF3 14.38¢ 41.27¢ 44.46" 39.91" 32.27"
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Figure 3 Effects of different nitrogen treatments on dry weight per plant of maize
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Table 3 The significance analysis of different nitrogen treatments on dry matter accumulation per plant

EGy Jb

Year Treatment V6 vi2 vt k3 R6
CK 21.16* 108.98" 145.67" 269.60¢ 338.02"
CF 26.87* 132.83¢ 167.15° 346.81¢ 409.85°

2021 LF1 23.73¢ 115.05* 159.49* 343.33¢ 415.89°
LF2 24.42¢ 119.53* 161.19* 318.00* 399.96¢
LF3 24.08* 109.87" 153.90* 283.55% 340.50"
CK 14.12> 85.18" 149.98¢ 282.36° 320.78¢
CF 27.58* 103.60¢ 203.28¢ 359.78¢ 423.328

2022 LF1 23.74* 95.14% 168.10" 322.85" 401.07¢
LF2 25.03* 99.76% 169.26" 318.66" 392.49%
LF3 22.64° 101.16 182.55" 312.13% 364.92"

LR T, 2021 4F 1 2022 4F 12 1T il 280 LF 1 A4 SRR T4 o0 FR 38 4t iy, T4 I AR S8 o i 20 /K T 1) 4
R SR SRR S R B R B, 25 A BEAY B T R SR ) B 3 R T K, 3R B AU AT ARSI K B bk T
AR, LFL A L2 AR A BB i TR S TR RE, SCr iR EFHER.
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1 4 n L ST (V) s, T4 B R B A B AR Sy 32, HORON 25,2021 4R - Ab B R 25 14 R SR
AYE 5 L3 Bl 57%~62% F 38%~42% 3 FLYR K25, 2022 4E 4% Lb BR R0 25 Ty Bt FH B 4 e o5 LE S R 61%~
66% 1 34%~39% . M1 (V6) BIRMIWUITH] (V12) , T4 5 #1240 i 2 i e B 3125, 2021 AR 25 19
Yy 5 AR B A e L A9 e 38%~42% 14 I E1] 619%~63% , M (1) 9 5 B 2R i 43 e LL i i 57%0~62% 1 /0 3 37%~
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Figure 4 The effect of different nitrogen treatments on the proportion of dry matter distribution in each organ of maize
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JETFR Rt i A 59% , 45 it LA SHURE T R R 43 LU f81) B 3 5 T CK(P<0.05).

LEA AT T I (VO BT B 4 BE LA S 32, R W 3 (V12) Fdh ek 2230 (VT) T4 8 o3 B LA =2E ok
F b 220 (VT J5 B AR T4 5T 53 T o b S v, 78 U (R6) IR B R K . BT, 2021 4F it i
Jith AL B LF T ERER T4 B R B 4 T o bl e, (3 = T CK5 2022 4F L1 RN L2 A AFRE 9 o AR 2R i i
1, £5 it A B 4 B R 2R 2 I R T CK(P<0.05) .
2.5 MESAERE R BRI E KT Y BRI 200

12 4 W1, 2021 4F LR2 (1) %42 fde i, M 17.53 ¢, 8 CK.CF \LF1 LF3 {5 4 3% .96% .47% .36% , CK [{1%%
iz R BT R R A, 53 B R 13.76% 1 8.90% , 45 4tk LI 5 2 2 1 BTk 8 K /INBLUT Ky CK>SLF2>LF3>LF1>CF,
2022 4F LF3 L iz i his R ik R W &, 209 8 31.01 g.20.82% . 15.94% , %z 8 & CK .CF \LF1 . LF2 fi}
1.324% 112 4% . 2.04 4% . 1.60 15 ; 5538 %42 CK . CF . LF1 . LF2 [ 1.20 £ . 1.20 1% . 1.96 1% . 1.46 £i% ; TTBk %2 CK .
CF.LF1 . LF2/Y 1.174% .\ 1.384% .2.24 /% . 1.71 1%
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Table 4 Effects of different nitrogen treatments on dry matter transport

A0 Ak 3 iz ht §12 /% TR /%
Year Treatment Transshipment Transfer rate Contribution rate
CK 17.06* 13.76 8.90¢
CF 8.96° 6.531 3.90"
2021 LF1 11.95" 8.66° 5.42
LF2 17.53¢ 11.13¢ 8.87¢
LF3 12.90" 9.64¢ 8.07¢
CK 23.58¢ 17.31 13.58"
CF 27.80" 17.36* 11.57¢
2022 LF1 15.23¢ 10.64¢ 7.13¢
LF2 19.36¢ 14.24> 9.344
LF3 31.01° 20.82° 15.94¢
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