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Effects of Increased Application of Organic Fertilizer on Maize Yield and Grain

Quality under Maize—Soybean Rotation System for Four—Year Consecutive

BAO Wen—bin"?, WANG Chun—yu®’, XIE Zhi—huang®, LI Yan—sheng’, ZHANG Xing-yi’, LIU Xiao—bing"”’

(1. College of Resources and Environment, Northeast Agricultural University, Harbin 150030; 2. Key Laboratory of
Mollisols Agroecology, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin
150081; 3. 854 Farm Heilongjiang Beidahuang Group Co., Lid., Hulin 158403, China)

Abstract: This study evaluated the effects of cattle manure on maize yield and grain quality in a Mollisol re-
gion with five treatments: NoF(no fertilizer), LZ(chemical fertilizer, no manure, continuous cropping), CF(chemical
fertilizer, no manure, soybean—maize rotation), CF+15T(CF plus 15 000 kg/ha of manure), and CF+30T(CF plus
30 000 kg/ha of manure). The results showed that LZ reduced maize yield by 15% compared to CF, while CF+15T
and CF+30T increased yields by 8.8% and 13%, respectively. In the soybean—maize rotation, manure addition
raised the levels of free amino acids, soluble sugar, and starch in maize grains, with no impact on protein content.
Four years of manure application significantly increased K, Na, Mg, and P levels but did not affect Ca, Mn, Fe, and
Zn in maize grains. Therefore, continuous cropping in Mollisols reduces maize yield but not nutritional quality,
while adding 15 000 kg/ha of manure under soybean—maize rotation enhances yield, starch, free amino acids, solu-
ble sugar, and minerals like K, Na, Mg, and P in maize grains.
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Fig.1  Effect of 4=year consecutive organic manure addition on maize yield
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Table 1  Effects of 4—year consecutive organic manure addition on yield components of maize

AR Trait NoF Lz CF CF+15T CF+30T

F (cm) 19.70+0.65 b 19.60+0.60 b 22.80+0.32 a 22.70+0.37 a 23.60+0.23 a
T (cm) 4512006 ¢ 4.62+0.05 be 4752006 b 5.00£0.08 a 4.98+0.05 a
HATEAT) 1220020 a 12.40+0.27 a 1220020 a 12.60£0.31 a 12.20+0.20 a
AR O 37.30+1.11 b 39.20£1.58 b 4330£1.55 a 43.80+1.20 a 44.80+0.70 a
PR T (o) 158.0010.30 d 205.00+10.10 ¢ 239.00+10.94 b 261.008.14 ab 272.00+7.26 a
EALE () 20.90+0.42 d 32.54+0.66 ¢ 36.60+0.30 b 38.10+0.10 a 38.90+0.16 a

®2 BHEEBVEETEMNERSERXESH

Table 2 The relationship between the yield and the yield components under organic matter application

ERIN K M TEATEL TEATRIEL Eibns Ty JER AN i
Trait Ear length Ear coarse Rows per ear  Grains perrow  Grain weight per ear 100—grain weight Yield

N 1

(i 0.581%* 1

FATE -0.032 0.432%* 1

Frmig 0.655% 0.479%* -0.165 1

LR TG 0.765%* 0.843: 0.161 0.691%* 1

JER ACES 0.650%* 0.715%* 0.334 0.537%* 0.9627* 1

T+ 0.765%* 0.843%* 0.161 0.691%* 1.0007%* 0.962%* 1

RIS IR AE 0.05 KFA10.01 K- B2 R B

Note: *and ** indicate significantly differences at 0.05 and 0.01 levels, respectively.

23 EHAFEEBEVEN EXFRESR.ES
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Fig.2 Effect of 4—year consecutive organic manure addition on protein content of maize grain
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Fig.3 Effect of 4-year consecutive organic manure addition on free amino acid content of maize grain
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Fig.4 Effect of 4=year consecutive organic manure addition on soluble sugar content of maize grain

i 5 A%, 5 NoF A AR L, 1.Z .CF .CF+15T  BEAHLEL, CF+15T AbBEAY T K i rh ek & 143 ) 42
HICF+30T A FH i 3 B Bk TRIIEM S B (P E3.1%M3.3%, L EZE S, CF+30T 43 [t LZ 1
0.05),LZ M CF b Z AIJC R & 25 . SLZFCFAE  CFAMFEFE S 6.3%F1 6.6% , ik it 3 22 7 (P<0.05) .
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Fig.5 Effect of 4—year consecutive organic manure addition on starch content of maize grain
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Fig.6  Effects of 4—year consecutive organic manure addition on the contents of

medium and macro—mineral elements in maize grain
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Fig.7 Effects of 4—year consecutive organic manure addition on the contents of trace elements in maize grain
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