W R A K2 R (AR BI2ER) 2024, 50(1): 9-14. DOI: 10.13331/j.cnki.jhau.2024.01.002

Journal of

Hunan Agricultural University(Natural Sciences)

SIRAE:

m
W, BT, A, R, k. AN A VUEBAARIE O R FORPUEMR MR R (3] ) E E
Bl K220 (AR BE M), 2024, 50(1): 9-14.

LIJ, LIQ

S, YANG Y X, WANG D X, HAN Y L. Effects of replacing chemical fertilizer nitrogen with organic

fertilizer in previous wheat on lodging resistance of later maize[J]. Journal of Hunan Agricultural University
(Natural Sciences), 2024, 50(1): 9-14.

gL

http://xb.hunau.edu.cn

Az /N ZEB/NEE R LR R EEE R ER MR

PR, BEHEMY, B, EER, ok v

(LI AY KA IR S R B 24 B, TR HRM 4500025 2.P5-F ELAFARME Fuly, R PY-F 463900; 3.9
BARBEBERR VRIS, R #BI 450002)

. DBMER RN TR RIEAR TR E RNt S, ST RIS, RA/NE . FoRE4E
BAERE, FERTHEA/NEZRR B 6 A HUIREALAR AL B, B TO(0) . T20(20%) . T40(40%) . T60(60%) . T80(80%)
1 T100(100%), FKZER&/NX I TEH M FALAE , 76 T Knk 223000 FRFUERAR MR . J12:48hR, 1EEK
RATHA . nk 22 A E E TR R S, AE ORI i S R R R . 25 RRI . 5 TO AL,
AHERAANE BA IR ORI 22 R . TEO B . BB B SR R B T B #8fk; %53, 4. 5 HIE
. WY BT A AR T YRR . RS A ABUEEBO8 N Te0 AbHLRE B 5 5 = FOKZERF LIRS
FEERPCTH . k223 A, A AUIE AT B AR R R -3 RT s T R S R A AR R EE s i, 3
DL T60 AbFR & ik AAUERAULAE R IRAY FoK ™ it FORL A TN, T60 AbFRAY F oK™ ek T
15.61%. AL, AiHEAHUIERALIE A RERSHE = 5 1 FORMIBLENRE K=t , A HLIEER 60%LIE A SCRIRAT
X H R Tk APUE; PuEREE; fRIEA

FE S S513.062 XRRFRERD: A NEHRE . 1007-1032(2024)01-0009-06

Effects of replacing chemical fertilizer nitrogen with organic fertilizer in
previous wheat on lodging resistance of later maize

LIJing!, LI Qingsong, YANG Yanxia?, WANG Dexin®, HAN Yanlail"

(1.College of Resources and Environment, Henan Agricultural University, Zhengzhou, Henan 450002,China; 2.Xiping
County Agricultural Technology Promotion Center, Xiping, Henan 463900, China; 3.Institute of Grain Crops, Henan
Academy of Agricultural Sciences, Zhengzhou, Henan 450002, China)

Abstract: In this study, corn was planted under winter wheat-summer corn rotation system in the sand-ginger-black soil
area of South Henan for the field experiment, adopting the wheat-corn annual rotation pattern. The fertilizer was set up to
six treatments with organic fertilizer replacing different proportions of chemical fertilizer nitrogen in the previous wheat
season: T0(0), T20(20%), T40(40%), T60(60%), T80(80%) and T100(100%). Fertilizers were applied normally to all
plots in the corn season. The parameters of maize resistance to downy related phenological traits and mechanical indexes
were collected at the corn silking stage, soil soluble nitrogen content at the maize pulling stage, silking stage and maturity
stage, and yields and their constitutive factors at the maturity stage of maize. The results showed that compared with the
TO treatment, there were no significant changes in plant height, center of gravity height, ear height and coefficient of ear
position of spathe stage maize treated with organic fertilizer replacing different proportions of chemical fertilizer
nitrogen. The diameter of the 3rd, 4th, 5th internode, the dry mass of the internode, the dry mass of the dry matter per unit
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of the stem length, the crushing strength and the antiretroviral index were increased. The T60 treatment significantly

increased the antiretroviral index of maize stalks. In the maize pulling period, spathe stage and maturity stage, the soil

soluble N contents of organic fertilizer replacing different proportions of fertilizer N treatments were increased to

different degrees, and all of them were highest in the T60 treatment. The maize yield and 100-grain quality of organic

fertilizer replacing fertilizer N treatments were increased, and the maize yield of the T60 treatment was significantly

increased by 15.61%. It could be concluded that organic fertilizer forecrop replacement of fertilizer nitrogen could

improve the maize resistance and yield of the later crop and the organic fertilizer replacing 60% of fertilizer nitrogen had

the optimal effect.

Keywords: maize; organic fertilizer; resistance to lodging; chemical fertilizer nitrogen
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Table 1  Soil physical and chemical properties of different

treatments after wheat harvest
W FEN(gem®) pH  FUKEM% BTG kg

TO 1.45 4.77 9.10 20.32
T20 1.40 4.92 10.29 21.43
T40 1.40 4.60 9.43 23.50
T60 1.38 474 10.27 20.85
T80 1.33 4.46 9.81 2241
T100 1.34 4.47 9.56 23.47
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Table 2 Soluble nitrogen contents of soils under six treatments

e AR A E/(mg kg™
LRl 221 A
T0 17.67b 18.03b 21.50b
T20 18.32b 24.12ab 21.53ab
T40 20.13ab 23.45ab 23.32ab
T60 23.23a 25.76a 24.72a
T80 20.38ab 22.23ab 21.49ab
T100 20.17ab 20.76ab 20.29ab

(RIS el A [ T BE s b FA] (9 2 S AT e 27 7 S (P <0.05).
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Table 3 Yields and yield components of maize under six treatments

b3 HK/em HgE/fom FERLE ERL T g Feil/(kg hm'?)
TO 18.13 4.33 508.20 24.64b 8 774.55b
T20 17.90 4.22 539.76 27.74a 9 157.05ab
T40 18.72 4.28 503.70 28.64a 8 950.50ab
T60 17.72 443 551.32 28.48a 10 143.90a
T80 17.25 4.34 516.66 28.47a 9 298.59ab
T100 17.67 441 503.70 2757a 9 176.18ab

[F) 9 S AN [ = B Ak B ) 1 2 S e 2 8 L (P <0.08)
3.3 FRMFEREMMR T20, T40, T60, T80. T100 ZEFFHifalFsEsr il
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R R R BT EER, 5 To A, SeT . TOO MISSARHUBIRECY TO M 4

R4 6 MM ERERERMER

Table 4 Apparent traits of whole maize plants under six treatments

gz Fewi/em O EElem FEA R B lom [EIE Y3 ZEFFHUEREL
TO 322.30 113.23 114.90 0.37 1.72b

T20 326.90 113.12 123.10 0.38 1.82b

T40 325.62 112.13 121.60 0.37 2.34ab
T60 317.81 115.67 117.15 0.37 2.56a

T80 319.63 116.33 122.60 0.38 2.01ab
T100 320.51 114.67 121.11 0.38 1.89ab

9B )5 A IR 025 547 5E 438 X (P <0.08).
M 5 FIAL, A HUIEEACALAE AT LASE fin ok PN ZE R TR TR B R E N T 12.32%,

ZEFFES 3. 4. 5 IR EAR . AT R A 13.01%. 55.27%. 38.71%. ] UL, T60 Sttt
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Table 5 Apparent internode traits of basal maize under six treatments

T EElom 5 [ E AR mm T iE T B R g PZERK TR/ (g em™)

H3W WA S B3 4N 5 W3 H4 M5 HE3W 4 5
TO 15.34b  17.42ab 20.34 21.21b  20.80 18.98b 4.74b 5.52ab  5.25b 0.31b 0.32ab  0.26
T20 1453b 17.23b 2157 20.81b  20.17 19.87ab  4.30b 4.84b 5.68ab  0.29b 0.28b 0.26
T40 14.85h 1854a  20.78 20.63b  21.26 20.50ab  5.17b 5.99ab 6.02ab 0.35ab  0.33ab  0.29
T60 17.23a  18.34ab 20.54 23.97a 21.80 21.50a 7.36a 6.50a 6.73a 0.43a 0.35ab  0.33
T80 15.97ab 18.16ab 21.31 21.26b  20.73 20.72ab  6.10ab  6.23a 6.2lab 0.38ab  0.34ab  0.29
T100 14.95b 17.65ab 21.89 21.28b  20.87 20.44ab  5.32b 6.6%a 6.00ab 0.36ab  0.38a 0.27

b
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Table 6 Mechanical properties of basal internodes of corn under six treatments N/cm?

i R I ZE SR

%3 Haty %51 5537 54 H57
TO 193.87b 169.31b 134.47b 49.77bc 45.90b 40.90
T20 205.99b 170.81b 164.50ab 51.10bc 43.93b 40.41
T40 262.53ab 202.10ab 172.53ab 43.70c 46.23b 43.33
T60 295.93a 235.73a 197.27a 65.33a 54.33a 45.10
T80 233.23ab 195.40ab 179.00ab 53.53b 46.90ab 40.48
T100 216.51b 191.90ab 165.47ab 50.37bc 45.30b 39.72

(RIS Bl A [ B b F] (1) 22 S AT e 27 7 (P <0.05)
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Table 7 Correlation coefficients between maize lodging resistance index and agronomic traits

Pk A REL
EiREEiR FERR I 2E SR Wl EAR REIERSES
RS 0.556*
I ZF SR 0.495* 0.572*
Wl EAR 0.644** 0.579*% 0.817**
WA 0.445 0.361 0.633** 0.513*
PR ZE R T BT 1.000%** 0.556* 0.495* 0.644** 0.445
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