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Effects of different fertilization modes on biological characteristics of
spring maize in red soil upland in southern China

XIAO Xiao-ping, TANG Hai-ming, TANG Wen-guang, WANG Ke,

GUO Li-jun, ZHANG Fan, YANG Guang-li
(Hunan Soil and Fertilizer Institute, Changsha 410125, China)

Abstract The effects of different fertilization modes on dry matter accumulation and yield of spring maize in red soil
upland were studied by conducting plot field trial. The treatments were conventional fertilization + organic fertilizer used
to the whole plough layer (T1), conventional fertilization + organic fertilizer with hole application (T2), conventional
fertilization + potassium (T3) and conventional fertilization only (CK). The results showed that: The SPAD of leaves of
spring maize under different fertilization modes were conventional fertilization + organic fertilizer with hole application>
conventional fertilization + organic fertilizer used to the whole plough layer > conventional fertilization + potassium >
conventional fertilization; And the leaf area per plant and leaf area index of spring maize were conventional fertilization +
organic fertilizer with hole application™ conventional fertilization + organic fertilizer used to the whole plough layer >
conventional fertilization + potassium>conventional fertilization; The dry weight of root under conventional fertilization +
organic fertilizer used to the whole plough layer and conventional fertilization + organic fertilizer with hole application
treatments are heavier than that under other treatment;Plants under conventional fertilization + organic fertilizer with hole
application treatment displayed the largest dry weight of both stem and leaves at jointing stage. heading stage and

maturing stage; The results indicated that organic fertilizer with hole application significantly increased the ear length,
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kernel number,number of grains in an ear and 100-grains weight than that of the conventional fertilization. The grain yield

of spring maize with different fertilization modes were conventional fertilization + organic fertilizer with hole application>

conventional fertilization + organic fertilizer used to the whole plough layer > conventional fertilization + potassium >

conventional fertilization. Meanwhile, the grain yield of spring maize with conventional fertilization + organic fertilizer used

to the whole plough layer, conventional fertilization + organic fertilizer with hole application and conventional fertilization +

potassium were increased by 6.59% ,25.40% and 3.32% . respectively,compared with the conventional fertilization.

The results clearly demonstrated that the dry matter accumulation, grain yield of spring maize and water use efficiency

were significantly promoted by applying organic fertilizer with holing, which was the best choice for spring maize

production.

Keywords spring maize; fertilization modes; dry matter; grain yield
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Table 1 The implementation plan of different fertilization mode
Aib 7 HE R} Fh 2 oy T JE &/ (kg/hm®) 1 Jiti AE 7 =2
Treatment Fertilizer type Nutrient content Fertilizer amount Date  Application methods
RS N(20%) . P, 05 (10%) K, 010 %) 750.0 03-19 it
- g HHLIE 6. 89 g/kg. 4 N 0. 24 g/kg, 11 250. 0 03-19 ot
P,0; 0.58 g/kg.K,0 0.16 g/kg
RE N(46%) 150. 0 05-13 it
2450 N(20%) P, 05 (10%) K, OC10 %) 750. 0 03-19 it
T 3 HHLE 6.89 g/kg. 4 N 0. 24 g/kg, 11 250. 0 03-20 i
P,0; 0.58 g/kg.K,0 0.16 g/kg
RE N(46%) 150. 0 05-13 Hite
2E0E N(20%).P,0;(10%) K, OC(10 %) 750. 0 03-19 oite
T3 Sk P, 05 (60%) 180.0 03-19 ot
RE N(46%) 150.0 05-13 it
CK g4 N(20%) .P,0O: (10%) K, 0(10%) 750.0 03-19 it
RE N(46%) 150. 0 05-13 e

TE T, UM IE -+ A7 HUIE 422 0 1 5 T2 8 BN NE A7 HLIE 7 s T3, % MU IE + B9 18 s CKL 8 MAE e . TR,

Note: T1,Conventional fertilization+ organic fertilizer used to the whole plough layer; T2,Conventional fertilization+ organic fertilizer with

hole application; T3, Conventional fertilization + potassium; CK,conventional fertilization. The same below.
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Fig. 1 Effects of different fertilization methods on the

SPAD of leaves of spring maize
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6.59% M 3.32%, ZFAREGE D,

TREEREXANEERTERMBEEZNZ M

Table 4 Effects of different fertilization mode on yield and yield components of spring maize

FEW K /cm

b FEAL TR /cm FEK/em FEAML/cm 174
Bare top of
Treatment Ear-site height Ear length Ear diameter Row number
corn ear
T1 80.07£2.47 a 19.8340. 35 ab 4,6340.15 a 1.53£0.22 b 16.8040.62 a
T2 80.33+2.78 a 21.2740.42 a 4,63+0.15 a 1.5040.23 b 15.87+0.52 a
T3 82.3343.25 a 19.7340. 31 ab 4.61£0.12 a 1.6040.25 b 16.97+0.65 a
CK 76.47+1.75 a 18.40+0.24 b 4,534+0.11 b 2.17%0.28 a 15.3340.43 a
o FERAC ‘ -
Aib 7 (FR& 8 _ TRLHE /g SRR/
Number of grains ,
Treatment Kernel number 100-grain weight (kg/hm’) Yield
per ear
T1 33.47+1.86 b 562.29+30.72 ab 26.53+1.85 ab 7 928.40+552.48 b
T2 38.07*2.14 a 602.80+31.56 a 28.10+2.18 a 9 327.75+576.85 a
T3 32.17+1.75 b 541.85+25.48 ab 26.00+1.81 ab 7 685.40+530.28 b
CK 32.00+1.46 b 491.20415.42 b 24.87+1.27 b 7 438.20£504.29 b

2.5 AEEEBERTEKGHET

FERBEANEZEATH . AR 0~20 cm

iAok B E TR, KRN F R T2>T1>
T3>CK & 2) ., il e 309 1 B2 300, T2 b 3+ e
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Fig. 2 Effects of different fertilization mode on the
soil content during main growth stages of

spring maize
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Fig. 3 Effects of different fertilization mode on water

use efficiency (WUE) of spring maize
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