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1.1 R XHER

RIETF 2018 4F 5 A e i BT FaH K
T 2= B AR Ml R 2 S B 32 Je il (25° 317077 N,
103°16'41"E) #17, MK 1 860m, 4V
15.80°C, 4FEHFE&/K & 900~1 000mm, FF/k 24
£ 5~9 Ay, JEm WG A M, IR AT,
HIZEVEY) &S ( Vicia faba L. ), REHTH 0~20cm
BEZE A, e 3R & A HLIT 28.57g/ke,
4R 109.45mg/kg, ik 1% A 77.10mg/kg, H 3w
14.25mg/kg, HELEN 129.37mg/kg, pH K 6.84,
1.2 Rt
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CK. MO, MI10, M20. M30 Fl M40 /35 CRAGEACALBE . B b iE AT, A HUIEEEAR 10% (RAEREALEE . AHUEEER 20% FLAIERAL 2L

APULEEA 30% ALIEEALEE, AHULEEAR 40% (LILEALHL; IR

CK, MO, M10, M20, M30 and M40 stand for no fertilization treatment, single application of chemical fertilizer, nitrogen of organic manure replacing 10%

chemical nitrogenous fertilizer, nitrogen of organic manure replacing 20% chemical nitrogenous fertilizer, nitrogen of organic manure replacing 30% chemical

nitrogenous fertilizer, nitrogen of organic manure replacing 40% chemical nitrogenous fertilizer; the same below
E1 AIEAERESRBER UL EREEHEA T EKEERARE I 7
Fig.1 Analysis of soil water stability aggregates in growth period of maize with
different equal nitrogen replacement of chemical fertilizer for organic fertilizer
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MI10<MO<CK. KMl IT M20, M30, M40 4b
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Different letters in the same column mean significant difference (P<<0.05)

Joining stage

between different treatments, the same below
B2 BHHRAEERERUELEIEX
S ERBAREH S YL (D)
Fig.2 Fractal dimension of aggregates of during the growth
period of maize with different equal nitrogen replacement
of chemical fertilizer for organic fertilizers (D)
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Fig.3 Effects of different equal nitrogen replacement of chemical fertilizer for organic fertilizer on maize grain yield and quality
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Ryos 55 R0 f FER 0T i S A I 3 TE A O,
KEIUH B, D85 5E 8 I rl s s AR
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W, PR, R, T RTINS E
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Table 1 Correlation between stability index of agglomerate and grain yield and quality in different growth stages of maize
EER=LinE: FEVESR £ TR G RIiR s TER A
Growth stage Stability index Grain yield Protein content Starch content Soluble sugar content
P Jointing stage Rias 0.527" 0.569™ 0.042 0.224
MWD 0.265 0.339 0.706™ 0.610”
GMD 0.113 0.184 0.294 0.261
PAD -0.212 -0.201 -0.043 -0.032
D -0.294 -0.259 0.081 -0.133
KW Bell stage Ross 0.773" 0.870" 0.574" 0.754"
MWD 0.406" 0.085 0.063 0.085
GMD 0.161 0.045 -0.096 0.052
PAD -0.027 -0.279 -0.537" -0.406"
D -0.404" -0.463" -0.848" -0.744"
Y] Tasseling stage Ross 0.761" 0.609™ 0.638" 0.809”
MWD 0.620” 0.333 0.406° 0.490°
GMD 0.731" 0.440° 0.455° 0.508"
PAD -0.672" -0.718" -0.687" -0.779"
D -0.697" -0.757" -0.789" -0.657"
R Maturation stage Ryos 0.806" 0.783" 0.599” 0.738"
MWD 0.411° 0.492° 0.468° 0.500°
GMD 0.509™ 0.407 0.573" 0.461°
PAD -0.606" -0.552" -0.627" -0.545"
D -0.825" -0.832" -0.788" -0.806"
e E&/TT 0.05 AT 7 FIRTE 0.01 KPR B EHIDE
Note: """ means significant correlated at 0.05 level; """ means highly significant correlated at 0.01 level
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Gy AR ORI R AR R R e M. ARBFSE R, R
A HULE R B AE L A3, B RN A=
B W HOKFE TR IR Ry, MWD, GMD A
I, PAD. D {EARWIREAR, 130 R AARF e Pk i
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Effects of Nitrogen in Organic Manure Replacing
Chemical Nitrogenous Fertilizer on Aggregates
of Red Soil, Maize Yield and Quality

Zhou Yun, Li Yongmei, Fan Maopan, Wang Zilin,
Xu Zhi, Zhang Dan, Zhao Jixia

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, Yunnan, China)

Abstract In order to study the effects of organic fertilizer replacing chemical fertilizer with equal nitrogen on
structure and maize yield and quality in soil, set up six treatments of 10% (M10), 20% (M20), 30% (M30), 40% (M40)
ratio of organic fertilizer replacing chemical fertilizer, with control application of chemical fertilizer (M0) and no
application of fertilizer (CK). The dynamic change of soil aggregates in different growth stages of maize. The results
showed that with the increase of the proportion of organic fertilizer, >0.25mm soil water stability aggregates (R, ,s),
mean weight diameter (MWD), geometric mean diameter (GWD) increased continuously but the portion of aggregate
destruction (PAD), fractal dimension (D) decreased continuously during the growth period of maize. Compared with
MO treatment, grain yields of M30 and M40 treatments increased significantly, which was manifested as M30>M40;
M20, protein contents of M30 and M40 treatment significantly increased by 13.29%-25.03%, starch content increased
by 39.84%-114.06%, and the soluble sugar content increased by 36.49%-54.05%. The protein contents of M30 and
M20 was significantly greater than that of M40, and the difference between M30 and M40 was not significant. The
starch content was M40>M30>M20, with significant differences. The soluble sugar contents of M40 and M30 was
significantly higher than that of M20, and the difference between M30 and M40 was not significant. Maize grain yield
and quality were positively correlated with R, ,s (P<<0.01) and negatively correlated with PAD and D value (P<<0.01).
Therefore, the equal nitrogen in the organic fertilizer replacing chemical fertilizer for fertilizing soil should take into
account for the yield and quality of maize, and 30% is the appropriate ratio.

Key words Organic fertilizer replacing chemical fertilizer with equal nitrogen; Soil aggregates; Maize; Yield; Quality



