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Soil fertility improvement increases maize yield and reduces loss during
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mechanized grain harvest
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Abstract: The rates of maize grain yield loss, grain crushing, and impurity during mechanized grain harvest in China are high.
To reduce grain yield loss, the effects of soil fertility improvement on mechanized grain harvest quality were investigated to
provide a theoretical basis for optimizing tillage and straw returning measures. Maize cultivars ‘XY 696 and ‘XM6’ were
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planted at high and low densities under different soil fertilities: low fertility (with tillage and straw returning measures of strip
cultivation and no-tillage), medium fertility (with subsoiling and deep tillage), and high fertility (with straw incorporation,
subsoiling, and straw incorporation with deep tillage). The farm rotary tillage (with much lower fertility) served as the control
treatment. The following mechanized grain harvest quality indicators were measured: ear height uniformity, lodging rate, de-
hydration rate, and grain moisture content, as well as the yield and yield components. The results showed that soil fertility,
maize cultivar, and planting density significantly (P<0.05) affected the quality indexes of mechanized grain harvest, maize
morphology characteristics, grain dehydration, and maize yield. Soil fertility improvement reduced grain yield loss during
maize mechanized grain harvest, whereas the grain crushing and impurity rates did not change with soil fertility improvement.
Under high planting density, yield loss decreased by 12.55-15.70 percentage for each fertility unit. Yield loss increased with
increasing planting density, and the loss rate of ‘XY 696’ was more than that of ‘XM6’. Soil fertility improvement led to an
increase in ear height uniformity (5.35-9.69), reduced maize lodging (5.44-9.75 percentage), and increased the grain
dehydration rate (0.048—0.090 %-d™"). Optimization of these indexes may explain the reduction in yield loss at high fertility.
Increased planting density reduced ear height uniformity and increased the maize lodging and grain dehydration rates. Soil
fertility improvement effectively alleviated the negative impacts of densification. ‘XY 696’ had lower ear height uniformity,
higher lodging, and slower dehydration compared to ‘XM6’, which led to higher grain loss for ‘XY696’. Soil fertility
improvement increased the ear numbers per unit area, grain numbers per ear, and 1000-grain weight, ultimately increasing
yield by 1878.5-2544.4 kg-hm™ for each fertility unit increase. The increase in maize grain yield was due to a reduction in
grain yield loss during mechanized maize grain harvest. The number of ears per unit area increased, whereas the grain number
per ear and the 1000-grain weight decreased when the planting density increased. Maize grain yield increased when the planting
density increased at high fertility levels. Therefore, soil fertility improvement via tillage and straw returning can increase
maize yield and reduce yield loss during mechanized grain harvest in Inner Mongolia. Under high soil fertility, a reasonable
planting density increase can improve the yield and harvest quality and decrease the grain moisture content. Reduced
mechanized grain loss can be achieved by selecting maize cultivars with high lodging resistance, high ear height uniformity,
and a fast dehydration rate.

Keywords: Maize; Mechanized grain harvest; Soil fertility; Tillage measures; Straw returning; Yield loss
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Table 1  Soil nutrients contents of different tillage and straw returning measures in 2018 and 2019
Farmer Strip Deep St i St i
P e ti raw incorpo- . . raw incorpo-
Index Year rotary culAtlva Sub501l tillage No-till ration with Sqaw 1neorpora- St.”‘w 1ncorpora- ration with
; tion ing (SS) (NT) . . tion with sub- tion with deep .
tillage (F) (SC) (DP) strip cultiva- iling (SSR) tillage (DPR) no-tillage
tion (SCR) soting Hiage (NTR)
2018 51.6 50.9 53.0 59.2 36.2 50.8 57.7 63.1 48.5
Alkali-hydrolys o519 554 516 510 629 465 65.9 77.1 58.2 67.9
sable N (mg'kg ™)
2018 2.2 3.1 3.4 4.3 4.9 3.4 3.6 5.6 5.1
Available P 5519 2.6 3.6 3.0 2.7 4.5 4.0 3.1 3.7 33
(mg-kg™)
2018 63.1 71.6 77.3 90.0 61.0 81.5 93.3 95.2 71.8
Available K
-1 2019 60.6 73.8 83.9 90.2 69.5 85.5 92.7 113.7 77.8
(mgkg™)
2018 19.7 21.2 24.4 23.8 19.7 25.6 253 26.4 28.9
Organic matter  »519 158 189 2158 253 209 233 253 320 16.5
(gkg)
1.2 (35 cm ), s
b b 2
) R , (35 cm )
(8C) (SS) (DP) (NT) , ;
(SCR) (SSR) ,
(DPR) (NTR) 8 R ¢ 696°(XY696) © 6
, 2 1 Y(XM6); , 8.25
, hm? 11.25 hm™? 3 ,
(15 cm), ; 390 m’,  65m, 6m,
, (30 cm), ; : 60 cm, 2
s (35 cm ), R ,2018 4 23 ,10 28
X R ;2019 4 26 ,10 26
(35 cm ), ; N 465.0 kg'hm?
, ; P,0s5 210.0 kg'hm > K,0 202.5 kg-hm 2, ,N
, 3 7 , P,Os  K,0
30 cm, R ;
, 2
R 2 2018 70 2019 FAREHAEE RIS IEEH LR NI
Table 2 Soil fertility indexes of different tillage and straw returning measures in 2018 and 2019
Farmer Strip s Deep . Straw incorporation Straw incorporation Straw incorporation .
Year  rotary  cultiva- Sulzssosllmg tillage I\ggﬁ.}“ with strip cultiva- with subsoiling with deep tillage ~ Straw incorpora-
tillage (F) tion (SC) ) (DP) ) tion (SCR) (SSR) (DPR) tion with
no-tillage (NTR)
2018 0.3185 0.4193 0.4663 0.5914 0.4351 0.4368 0.6392 0.7834 0.5730
2019 0.2673 0.4364 0.5823 0.6387 0.3625 0.6006 0.7546 0.8083 0.5650

B

GB/T 33469—2016 The soil fertility indexes were calculated with soil bulk density, compactness,

porosity, water content, nitrogen, phosphorus, potassium, organic matter, catalase, urease, sucrase, bacteria, actinomycetes, fungi and cation exchange
according to the National Cultivated Land Quality Grade GB/T 33469—2016.
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3) (%): ; (%)=(Wx1/ Wx)*100% (%)
PM-8188( KETT ), (%)=(Wn/W)x100% (6)
> 5 1.4
4) 32d s 6 Microsoft Excel 2010
d R 1, R SPSS 20.0
5 2 2 2 b
(%0)=( - )+ ;
x100% 3) > >
ONG - :
)/ x100% “4) (LSD ),
5) >
b 3 b 2’ b :‘: /
2 HRE5SH
5 m, >
2.1
2018—2019
( 2 ,2018 0.1209 9
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, SS; 2019 , 0.1321 9
R230 , 3 ,DPR SSR ,DP SCR
DB15/T 1468—2018 NTR SS ,F SC NT ( D
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5 , 2m ,
(6 ) , , , SC NT, SS
DP, SSR  DPR, F F
7) 0.3185(2018 ) 0.2673(2019 )
F F
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Ss NTR ]4",
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1 2018 02019 FREMEAX T LRI HREER
Fig. 1 Clustering results of soil fertility under various tillage and straw returning measures in 2018 and 2019

F SC NT SS DP SCR NTR SSR DPR
F, SC, NT, SS, DP, SCR, NTR, SSR, and DPR mean farmer rotary tillage, strip cultivation, no-till,

subsoiling, deep tillage, straw incorporation with strip cultivation, straw incorporation with no-tillage, straw incorporation with subsoiling, straw
incorporation with deep tillage, respectively.
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2.2 (P<0.01)

(P<0.05),

(P<0.01  P<0.05), (P<0.05)

E

RT3 20182019 EFRMIET E R REMERENFTELT

Table 3  Analysis of variance on maize mechanized grain harvest quality in different tillage and straw returning measures in 2018

and 2019
2018 2019
Source of variation . . . . .
Loss Crushing Impurity Lodging Loss Crush- Impurity Lodging
rate rate rate rate rate ing rate rate rate
SOll fertlllty * k3 3k * %k * 3k k% *
Variety ns H* ** ns ns *ok ** ns
Density * *k *% k% * * %k Kk ok
x Soil fertility x variety ns ns ns ns ns * ns ns
x Soil fertility x density ns * ns * ns * * *
X Variety x density ns * ns ns ns ns ns ns
X X
ns ns ns ns n ns ns ns

Soil fertility x variety % density
* Rk P<0.05 P<0.01 , ns *, ** indicate significant effects at P<0.05 and P<0.01 levels, respectively;
“ns” indicates no significant effect.

2.2.1 (2018 ) 2.39~2.71 (2019 )
2 9 9 b 2
s 1 s 12.55~15.70
1 , 11.14~11.15 (2018)  4.20~4.32 (2019)
B XY696 (82 500 planthm™) y=—11.14x+11.26 R*=0.795" B XY696 (82 500 plant- hm’z) y=-2.39x+2.99 R*=0.9053"
O XM6 (82 500 planthm®)  y=—11.15x+10.28 R'=0.778" 0 XM6 (82 500 planthm?)  y=-2.71x+2.81 R*=0.9355"
B XY696 (112 500 planthm" ?) y=-12.55x+14.66 R=0.767" B XY696 (112 500 plant-hm™ %) y=—420x+4.72 R*=0.8665"
B XM6 (112 500 planthm™) ~ 3=—15.70x+14.28 R*=0.829 B XM6 (112 500 planthm™) ~ 3=-4.32x+4.19 R*=0.9591
122018 a ab 12 (2019
aa
S 10
2
S
2] 8
g
=
i 6
>~
® 4
55:
i 2
R
R - -4 0
03185 04193 043511 04663 0.5914 10.6392 07834
IGAE S LR} YW} 1A 47 s A
Low fertility Medium fertility High fertility Low fertility Medium fertility ~ High fertility
A S0 755K Soil fertility index A 35N F1HEEL Soil fertility index

B2 2018 5702019 F LB N E KB EE 696’ (XY696)F TR 6 S (XM6)E S % E (112 500 #-hm)FEE
£(82 500 #5-hm ) T =817 K RA &N
Fig. 2 Effects of soil fertility on maize grain yield loss rates of maize varieties ‘XY696° and ‘XM6’ at high (112 500 plants-hm ™)
and low (82 500 plants-hm ) densities in 2018 and 2019
s P<0.05 HE P<0.01

Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
** means significant regression equation between soil fertility and yield loss rate at P<0.01 level.
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, , ,2018 F 2.75%,
‘XY696> ‘XM6’ 2.54% 2.82% 2.85% 2018 2019
1.70  1.06 2018 , ‘XY696’ , s
‘XM6’ 8.11%
6.09%, 5.45% 4.47% , , ‘XY696’
‘XY696’ ‘XM6’ ‘XM6’ 0.42~0.44
, F , 2018 , ‘XY696° ‘XM6’
, 2.51% 2.65%,
s 2.74%  3.06% , ‘XY696
2.2.2 3.08%, ‘XM6>  3.65%
3 b b
(F); F
81 m Xv696 (82500 planthm?)  y=0.008x+2.69 R=0.002 2013 S[ WXY696 (823500 planthm?) ~y=0.98x+3.30 R=0206 2019

O XM6 (82 500 planthm™)  3=0.66x+2.72 R*=0.094 OXM6 (82 500 planthm™)  y=1.45x+3.47 R*=0.399

B XY696 (112 500 planthm™) 3=0.79x+2.09 R*=0.134 EXY696 (112 500 planthm™) y=0.89x+2.75 RZ=0.262‘
— 6} ®XM6 (112500 planthm?)  3=1.07x+2.09 R*=0.204 6} BXM6 (112500 planthm™)  y=1.51x+2.98 R*=0.576
$
S
(=)
ién}-
=2

03185 04193 04351 1 04663 0.5914 1 06392 0.7834 0 02673 04363 0.3635 05823 06387 07546 030831

AL 1 LR 57| {9 iy LR 57|
Low fertility Medium fertility ~ High fertility Low fertility Medium fertility ~ High fertility
L ENE 34851 Soil fertility index AN S3HEEL Soil fertility index

3 2018 ££71 2019 F LB H 3 E XK T EE 696’ (XY696)F TR 6 5 (XM6)TE = % E (112 500 #k-hm ) FKZ &
(82 500 ¥k-hm*) TAFRLAK FEER R 821
Fig. 3 Effects of soil fertility on maize grain damage rates of maize varieties ‘XY696° and ‘XM6’ at high (112 500 plants-hm>) and
low (82 500 plants-hm ?) densities in 2018 and 2019
s P<0.05 * P<0.05
Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
* means significant regression equation between soil fertility and grain damage rate at P<0.05 level.

223 0.20%, 0.20%  0.27%
‘XY696° 0.095%, ‘XM6’
4 ) , 0.13%
2.3
(F) ; 2.3.1
F ,2019 F 5 ,
0.14%, 0.15% 0.26% , ,
0.24% 2018 2019 ,
, 1 ,
, ‘XY696° ‘XM6’ 5.35~6.66 ; ,
0.03 0.04 2019 , ‘XY696° ,
‘XM6’ 0.16% 8.58~9.69
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B XY696 (82 500 planthm™?)  3=0.022x+0.01 R*=0.0600 B XY696 (82 500 planthm?)  y=0.25x+0.06 R*=0.343
OXM6 (82 500 plant-hm™?) 3=0.047x+0.01 R*=0.2100 O XM6 (82 500 plant-hm?) y=0.256x+0.108 6 R*=0.47
B XY696 (112 500 planthm™?) 3=0.002x+0.002 R*=0.002 B XY696 (112 500 planthm™?) y=0.261x-0.015 R*=0.47
05, BXM6 (112500 planthm™)  3=0.032x-0.002 R*=0.410 0.5, B XM6 (112500 planthm™)  y=0.27x+0.05 R’=0.53"
2018 2019 a
S04 0.4
2
g
£o3 0.3
=
f=9
£
302 0.2
HE
K
0.1 0.1

0.2673 0. 4363 0.36351 0.5823 0. 6387 0. 7546 0. 8083

= - P~ -
03185 04193 04351 04663 059]4 0.6392 07834

IGAE s R = swil IGAE Leliiwi =1 ]
Low fertility Medium fertility ~ High fertility Low fertility Medium fertility ~ High fertility
-0 S35 Soil fertility index SN F7 485K Soil fertility index

4 2018 £F02019 FHIFERE N X E KM K E 696°(XY696)F1FHER 6 «;’(XM6)7‘ % E (112 500 #-hm ) FKZ &
(82 500 #-hm ) T2 RE RN
Fig. 4 Effects of soil fertility on maize impurity rates of maize varieties ‘XY 696’ and *XM6’ at high (112 500 plants-hm ) and low
(82 500 plants-hm ?) densities in 2018 and 2019
s P<0.05 * P<0.05
Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
* means significant regression equation between soil fertility and impurity rate at P<0.05 level.

s s (F) s
‘XY696° ‘XM6’ 1.68 1.45 2.56, (DPR) s
2018 , ‘' XY696 ‘XM6’ 1.72
10.57 12.22, s
12.66 13.92 s >
, ‘XY696°

m XY696 (82 500 planthm?) ~ y=6.66x+8.91 R’=0.857" B XY696 (82 500 planthm?)  »=5.77x+9.78 R*=0.895"

O XM6 (82 500 planthm™?)  y=6.62x+10.11 R*=0.709" O XM6 (82 500 planthm?)  y=5.35x+10.61 R*=0.805"

B XY696 (112 500 planthm™) y=8.58x+5.747 R*=0.796" B XY696 (112 500 planthm™?) y=8.65x+6.91 R*=0.905"

" B XM6 (112 500 planthm™)  3=9.69x+6.73 R*=0.799" " B XM6 (112 500 planthm™)  y=9.11x+7.34 R=0.935"
2018 a 2019

d

FEA 54455 4 Ear height uniformity

3185 0.4193 0.4351 ] 0.4663 0. 59]4 0.6392 0.7834 6 0.2673 0.4363 0.3635]| 0. 5823 0.6387| 0. 7546 0. 8083
fIGHE 1 A = Wi fIGHE e e
Low fertility Medium fertility ~ High fertility Low fertility Medium fertility ~ High fertility
- F145 %k Soil fertility index LR F345 %k Soil fertility index

5 2018 702019 £ HIEAEH X EKBFEE 696’ (XY696)F1 TSR 6 5 (XM6)E = % E (112 500 £k-hm ) FEZ E
(82 500 #k-hm ) ML ST EE M
Fig. 5 Effects of soil fertility on uniformities of ear height of maize varieties ‘XY696’ and ‘XM6’ at high (112 500 plants-hm ) and
low (82 500 plants-hm™?) densities in 2018 and 2019
s P<0.05 ROk P<0.01 P<0.05
Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the

same planting density. * and ** mean significant regression equations between soil fertility and uniformity of ear height of maize varieties at P<0.01
and P<0.05 levels, respectively.
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2.3.2 , ‘XY696° ‘XM6’
, 6.05% 5.17%, 3.84%
2018 2019 , , 3.57% ,
1 , 5.44~6.74 , ‘XY696’ R F
; , , 2.70
, 7.99~9.75 R (DPR) ,
( 06 1.37
, , ‘XY696’ , ,
‘XM6’ 236 1.57 2018
B XY696 (82 500 planthm™)  3=-5.95x+6.95 R*=0.912" m XY696 (82 500 planthm?) 3= —5.44x+5.29 R*=0.973"
OXM6 (82 500 planthm™)  y=—6.74x+7.09 R*=0.935" 0 XM6 (82 500 planthm™)  y=-5.61x+5.02 R*=0.986"
BXY696 (112 500 planthm™®) y=-8.86x+10.67 R°*=0.941" | XY696 (112 500 planthm™) y=-7.99x+9.22 R’=0.972"
1212018 BXM6 (112 500 planthm™)  y=-9.75x+10.26 R*=0.946" 12[ 2019 @ XM6 (112 500 planthm?)  y=-821x+7.99 R*=0.979"
a
S10 10 a 2 a ab
2
s
on 8 8 a
£ ab
%D = a b
S6 [ a i
3 a a ab
% 4 4 af T “ iy bb
= ) be oy
2
o g
03185 04193 04351 1 04663 05914 1 06392 07834 0. 2673 04363 03635 0.5823 0.6387 | 0.7546 0.8083
fIRAE A1 e (LS9 fICHE A1 e [ Swal
Low fertility Medium fertility High fertility Low fertility Medium fertility ~ High fertility
- HEHE S 45 5K Soil fertility index A F 45 %K Soil fertility index

El6 2018 &F02019 FLIEBAMERBFEE 696°(XY696)FI FIE 6 5 ’(XM6)?" T (112 500 #f-hm ) FUREFE
(82 500 #k-hm ) T ERBIRERFI
Fig. 6 Effects of soil fertility on maize lodging rates of maize varieties ‘XY 696’ and ‘XM6’ at high (112 500 plants-hm ) and low
(82 500 plants-hm ?) densities in 2018 and 2019
, P<0.05 ** P<0.01

Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
** means significant regression equation between soil fertility and maize lodging rate at P<0.01 level.

2.4
(P<0.01),

F4 2018 FF0 2019 FRFEALIE[E] ERYIRITHR S KR FEDT
Table 4 Analysis of variance on maize grain moisture content in harvested between different tillage and straw returning measures in
2018 and 2019

Source of variation Grain dehydration rate Harvested grain moisture content
2018 2019 2018 2019
Soil fertility ok *x wE *x
Variety % w% % *%
Density R #ok ok #k
x Soil fertility x variety ns ns ns ns
x Soil fertility x density ns ns ns *x
X Variety x density * ** * ns
x x Soil fertility x variety x density ns ns ns ns
* kX P<0.05 P<0.01 , ns * ** indicate significant effects at P<0.05 and P<0.01 levels, respec-

tively; “ns” indicates no significant effect.
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2.4.1
7 , , 0.02~0.03 %-d" 2018 , ‘XY696°
‘XY696’ , “XM6’ 0.46 %-d'
, 0.50 %:-d ", 0.45 %d"
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BN S48 %L Soil fertility index LS 7 455K Soil fertility index
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(82 500 #-hm ) T KP4 T 149 Bt 7K i3 3 i )
Fig. 7 Effects of soil fertility on grain dehydration rates of maize varieties ‘XY 696’ and “XM6’ at high (112 500 plants-hm ) and
low (82 500 plants-hm %) densities in 2018 and 2019
s P<0.05 ROK P<0.01 P<0.05
Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same

planting density. * and ** mean significant regression equations between soil fertility and grain dehydration rate at P<0.01 and P<0.05 levels, respec-
tively.

2.4.2 5
8 <25%,
B XY696 (82 500 planthm™®) ~ 3=0.26x+17.36 R*=0.040 mXY696 (82 500 planthm ™) y=-2.2224.58 R'=0.296
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XM (112 500 planthm?)  y=0.37x+16.56 R=0.079 BXM6 (112 500 planthm™®)  y=—-0.52x+22.34 R=0.069

25

20

Pr/K 3 Moisture content (%)

13 0.3185 0.4193 0.4351 | 0.4663 0.5914 | 0.6392 0.7834 15 02673 0. 4363 0. 3635 0. 5823 0.6387 | 0. 7546 0. 8083
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Low fertility Medium fertility High fertility Low fertility Medium fertility High fertility
AL ST HE L Soil fertility index I 454K Soil fertility index
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(82 500 ¥k-hm %) T U FRATHI & 7k B FZ M
Fig. 8 Effects of soil fertility on grain moisture content of maize varieties ‘XY696’ and ‘XM6’ at high (112 500  -hm ™) and low
(82500 +hm?) densities in 2018 and 2019

s P<0.05 Different lowercase letters mean significant differences among
different soil fertilities for the same maize variety under the same planting density.
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, (P<0.01
, 2018 (F) P<0.05) ,
16.81%, 16.96% 16.6% , 1 ,
16.86%; 2019 F 22.73%, 1878.5~2544.4 kg-hm %, ,
23.50% 22.03% 22.73% , 1 ,
, XY696° XM6’ 2803.4 ~4184.5 kghm 2 ( 9)
0.54~0.57 , , XY696’
2018 , 'XY696°  ‘XM6’ “XM6’ 277.81 kghm™
16.93% 16.75%, 17.49% 197.28 kg-hm 2,
17.12% : 2.00% , F ,
, , (DPR)
2.5 (2019 273.57~280.12 kg-hm )
2.5.1 , :
5 ,

x5 2018 FF1 2019 EREAIE B ERFR -2 REMBE T EDH
Table 5 Analysis of variance on maize grain yield and yield components between different tillage and straw returning measures in
2018 and 2019

S Fyariati Yield Ear number Kernel number per ear 1000-kernel weight
ource of variation 2018 2019 2018 2019 2018 2019 2018 2019
Soil fertility *% % * E % % * *
Variety * *k * w3k ok % *% Hk
Density *3k * Hk w3k ok % *% Hk
x Soil fertility x variety ns ns ns ns ns ns ns ns
x Soil fertility x density ns ns ns ns ns ns ns ns
X Variety x density ns ns ns ns *ok ns * ns
X X Soil fertility x variety x density ns ns ns ns ns ns ns ns
*kE P<0.05 P<0.01 , ns *, ** indicate significant effects at P<0.05 and P<0.01 levels, respec-
tively; “ns” indicates no significant effect.
mXY696 (82 500 planthm™)  y=1878.5x+12 398 R*=0.8456" W XY696 (82 500 planthm?)  y=2242.1x+11 268 R'=0.966"
OXM6 (82 500 planthm™)  y=2436.6x+11 895 R*=0.8919" O XM6 (82 500 planthm™)  y=2544.4x+11 341 R*=0.960"
16 000+ BEXY696 (112 500 planthm™) y=2803.4x+11 551 R*=0.8391" 16000, EXY696 (112500 planthm™) 3=3752.0x+10 245 R=0.947"
BXM6 (112 500 planthm™)  y=3688.5x+10 999 R*=0.8612" BXM6 (112 500 planthm™)  y=4184.5x+10 287 R*=0.924""
£ 15000 2018 15 000 2019
g
=
2
E 14 000 14 000
o
=
€ 13000 13 000
O
o
512000 12 000
11 000 11 000
03185 0.4193 0.435110. . . 0.2673 0.4363 0.363510.5823 0.63871 0.7546 0.8083
iR L =Y ] fILHE Pt 2]
Low fertility Medium fertility ~ High fertility Low fertility Medium fertility ~ High fertility
1 HENE 14554 Soil fertility index - IJEHE S1 48K Soil fertility index

9 2018 fEFN1 2019 FE HIEM AN EHKGRFSEE 696 (XY696)F1 TS 6 S°(XM6)TE 5 2% [F (112 500 #k-hm 2)FK B &
(82 500 ¥k-hm *) T 7= & A9 &M
Fig. 9 Effects of soil fertility on grain yields per unit area of maize varieties ‘XY696’ and XM6’ at high (112 500 plants-hm ?) and
low (82 500 plants-hm ?) densities in 2018 and 2019
N P<0.05 ** P<0.01 Different

lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density. ** means
significant regression equation between soil fertility and yield at P<0.01 level.
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Fig.10

Effects of soil fertility on ear numbers per hectare of maize varieties ‘XY696° and ‘XM6’ at high (112 500 plants-hm™) and

low (82 500 plants-hm™) densities in 2018 and 2019

P<0.05

>

*x P<0.01

Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
** means significant regression equation between soil fertility and ear number per hectare at P<0.01 level.
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B
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Fig. 11 Effects of soil fertility on kernel numbers per ear of maize varieties ‘XY696’ and ‘XM6’ at high (112 500 plants-hm ) and
low (82 500 plants-hm %) densities in 2018 and 2019
s P<0.05 *ok P<0.01

Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
** means significant regression equation between soil fertility and kernel numbers per ear at P<0.01 level.
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Fig. 12 Effects of soil fertility on 1000-kernel weights of maize varieties ‘X Y696 and ‘XM6’ at high (112 500 plants-hm?) and low
(82 500 plants-hm ) densities in 2018 and 2019
P<0.05 ** P<0.01

Different lowercase letters mean significant differences among different soil fertilities for the same maize variety under the same planting density.
** means significant regression equation between soil fertility and 1000-kernel weight of maize at P<0.01 level.
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