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Dissimilarity in yield components of maize grown in different fertility
fields and effect of nitrogen application on maize in low fertility fields

LIU Hai-tao, LI Bao-guo” , REN Tu-sheng, HU Ke-lin
( College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract; [ Objectives] Crop yields are affected by both soil fertility and fertilizer application. Thus it is necessary
to evaluate the productivity under different soil fertility conditions and fertilizer application. [ Methods] Two field
experiments were conducted consecutively in three years. Three fields with different basic fertility and yield levels
were selected which named field A, B and C, and the soil fertility sequence was field A > B > C. Same crop
management practice was applied in the three fields. Three nitrogen treatments were designed in field C with the
lowest soil fertility. The treatments included conventional treatment ( nitrogen application 210 kg/hm”) , and the
treatments with 40 kg/hm’ and 80 kg/hm’ more nitrogen input at the jointing stage of maize. Nitrate contents at 0 —
20 cm soil layers, biomass accumulation and LAI at critical growth stages, yield and its components, and soil basic
properties were measured. [ Results] Permanent mineral nitrogen had the highest correlation coefficient with maize
yield compared with other soil properties. There were no significant differences of the nitrate contents in fields with

different fertility. The nitrate contents in the treatments with more nitrogen input were significantly higher than that

B HE: 2015-05-18 % HH#: 2016-03-16

EEWME: BREREMPIREZRITRI(“973731R1) (2009CB118607) #E Bl

fEEEIT: XEFE(1986—), B, WiLmAA, 8L, FENERIFRRZCFIRPII . Tel: 028 -84796435, E-mail : Liuht1986@ 163. com
# Bf51EH E-mail; libg@ cau. edu. cn



898 HYE SR 2R 2%

in the conventional treatment in the field C at the jointing stage, and the nitrate content difference was greatest at
the tasseling stage. The yield, ears numbers, kennel numbers per ear and thousand kennel weight were all
increased as the soil fertility promoted. The yield, ear numbers, kennel numbers per ear and thousand kennel
weight in field A were 20.3% , 5.7% , 5.2% and 7. 8% higher than those in field C. When more nitrogen was
input in the lower soil fertility field, the yield, ear numbers, kennel numbers per ear were increased, while the
harvest index was decreased. The yield, ear numbers, kennel numbers per ear and harvest index in the treatment
with 80 kg/hm’ more nitrogen input were 17.1%, 9.2%, 4.6% and - 8.2% higher than those in the
conventional treatment in the field C. [ Conclusions] More mineral nitrogen used for maize uptake was
mineralized, and the yield was promoted through the increase of ear numbers, kennel numbers per ear and thousand
kennel weight in the higher soil fertility field. The methods of input more nitrogen at the jointing stage can
significantly increase the soil nitrate contents from the jointing stage to tasseling stage, which was helpful to the ear
growth in the lower soil fertility field. So the yield was promoted through the increase of ear numbers and kennel
numbers per ear. However, the yield still cannot reach the level of the high fertility field, and harvest index was
decreased. What is more, environmental pollution risk was increased when the soil nitrate content was increased.

Generally, both soil basic fertility improvement and optional fertilizer input should be considered for high yield

maize cultivation.
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2 489, 607 #1342 mm,2011 4E 5% % ,2012 4E 5 />,
2010 4FR9FET EEEHTE 8 A (227 mm) F19 A
(122 mm) ,6 H (46 mm) 7 7 7 (94 mm) #HX AL,
i 2012 4EREM&HPFE 7 A (211 mm) .

£1 2010 £2012 56 A% 9 AAF9ERE (mm)
Table 1 Monthly precipitation from June to
September in 2010 -2012

4y 6 A 7H 8 A 9H
Year Jun. Jul. Aug. Sep.
2010 46 94 227 122
2011 39 192 166 210
2012 16 211 53

L2 5t

AT IRBE WAL, W —, I T R
WENRAAFEZEM T RES, HRAFEZFH
ZHRBETIRBAL B, &5k H TE AR KT 300
m”, O ER IR, i R HERE ) B R BN &
R HERKR A4 A, B CRH,

ZHR B R IR S B ARG N 2 B
A, EZHRES A RBER A SRR, B KH
MER S B R, C KERNMASERE, A KHE
HANLR. 28 BET LR, AREENERE &
EXET B CRE, CREMEBAEYLAEME
M EFRE =R BT R, BEET A, B REX
VA=

£2 FRABRAHRALIEHNT 020 cm HEEMFLSETHMAR
Table 2 Soil basic properties and particle components at 0 —20 cm soil layers in field A, B and C

A Sand Silt
Field
(¢/8) (&/8)

B4 H A High fertility field A
HRAE S 42 H B Middle fertility field B

{RAE 34 H C Low fertility field C

0.30b 0.58a 0.12ab
0.39a 0.55a 0.06b 9.9b
0.31b 0.49a 0.19a

)fiiz OM TN PMN Olsen-P Aiﬁﬁ K
oy ) (k) (me)
13.3a 1.12a 18.6a 66.1a 121.7 a
0.77b 14.3a 26.6b 83.3b
10.8b 0.82b 51b 15.6¢ 85.8b

¥ (Note) ; OM— 1 ZH HLKE Organic matter; TN—24, & & Total N content; PMN—¥& 74L&, Potential mineral N. ¥{E 5 R FFHFR
[Fl—E b EEZEZ R B ZE (P < 0.05) Values followed by different letters mean significant differences among the treatments in the same year (P <

0.05).
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2.1 ITEHESASEDS
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1l RIEHNKREEERAELEEXTAETHRELEHEESASE
Fig.1 Nitrate contents in 0 —20 cm soil layer at different growth stages of maize under different
treatments in the field C with low fertility
[ ¥ (Note) : BS—IE i Before sowing; JS—3% 778 Jointing stage; TS—3ili i} Tasseling stage; MS—#, %A Milk stage; PM—52 8l Physiological
maturity; 3 FARRIFZRERE — BT AR £ 75 8 F (P <0.05) Different letters above the column mean significant differences among the

treatments at the same stage (P <0.05). ]
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Table 3 Yield components and harvest index in different fertility fields and the high nitrogen
treatment in the field with lower fertility

e 71 (kg/hm) R (% 10°/hm”) RRLEL THE(g) LVEIS -
Yield Ear numbers Kernel number per ear  1000-kernel weight Harvest index
Treat.
2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012
RH A
Field A 7983a 9056a 10308a 6.75a 6.63a 6.72ab 389a 467a 458a 304a 293a 3352 0.494a 0.54a 0.542ab
ie
RH B
Ficld B 7678a 8282abc 9434ab 6.19a 6.37a 6.44ab 406a 450a 456a 305a 289ab 322ab 0.519a 0.552a 0.553a
ie
ARH C
Field C 73002 7538¢ 7888c 6.67a 6.37a 5.97b 391a 433a 426a 282b 274b 310b 0.538a 0.550a 0.538ab
ie
C+N40 8039bc 9173 ab 6.70a 6.39ab 418a 456a 287ab 316b 0.516ab 0.520ab
C + N80 8322ab  9736ab 6.37a 7.1lla 465a 433a 28l1ab 318b 0.495b 0.500b

H(Note) : FIFNBIBEARFHFRRE—EHLERZEZREE (P <0.05) Values followed by different letters in a column are significantly

different among treatments in the same year (P <0. 05).

2.3 FYRMAREMHEREH

HE 2 A, EENMERBNMETHERTY
JRER/MRKARE A>B>C R H A BT
YR RAF 16166 F1 19033 kg/hm® 8], 4% H B 4
F 14797 1 17067 kg/hm® ZJa], & H C £+F 13566
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15000 e
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O C+N80
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TY 5 & Biomass (kg/hm?)
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E BB T YR & 7 5 8 15586 1 17643
kg/hm’ , C + N80 AbFH A T4 & 43 B 16798
119467 kg/hm” , K C + N8O 4hFE 3K A &k H

ab, 2012

B2 FAREBARBREEAREEERECEERFAETHTORE

Fig.2 Biomass at different growth stages of maize in different fertility fields and the nitrogen

treatments in the low fertility field
[E(Note) : JS—3RT5HH Jointing stage; TS—Ili#EH] Tasseling stage; MS—F,FA Milk stage; PM—528Jl] Physiological maturity; 3 R [FRF&
FonRl—AEF AL FE £ 7 3 Different letters above the column mean significant differences among the treatments in the same stage (P <0.05). ]
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wn @
< [l
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A 2 RS, B E R T A, 2011 £/
2012 4F C + N80 4b 32 24 2 BN T 1y [ AR Bk
ORI K 144.8 F1188.1 kg/(hm® - d) , % A 7k H
ARIEH 14.2%F22. 7%

2011

EH3 FRBARBFAERADRBEEFIELEERFRAETHPTHRRRER
Fig.3 Biomass accumulation rates at different maize growth stages of maize in different fertility fields and the
nitrogen treatments in the filed with low fertility
[ (Note) : VE—J&F5ij Before sowing; JS—3% i}l Jointing stage; TS—Ifi#EH} Tasseling stage;
MS—FL3#3 Milk stage; PM—352%HA Physiological maturity. ]
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2011 [ 2012

M

B4 FEEHRBFEEADRBEBRELEEKTREFTHHEREY
Fig.4 Leaf area index ( LAI) at different growth stages of maize in different fertility fields and the nitrogen
treatments in the low fertility filed
[EE(Note) : JS—RT5HH Jointing stage; TS—Ih iR Tasseling stage; MS—F, B Milk stage; PM—5 R Physiological maturity. #_FAR[FFH&
FonRl—E B AL R £ 57 3 Different letters above the bars mean significant differences among the treatments at the same stage (P <0.05). ]
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