i E Al KFE2ER 2017,22(12) :20-25 http: // xuebao. cau. edu. cn
Journal of China Agricultural University DOT:10. 11841/j. issn. 1007-4333. 2017.12. 03

MR AXNEFEMRAEZNANENZN

EEA WRT IwK K% AER @A
REW HEE FRE"
CL L PG A Rk 5 A 49y i B G R ATE 5 /A ol 388 B8 - iy S R TR 0 5045 o J 0 o e S 0/
ZR AR U A 18 AL BRI Y A FE RS R & K 030031
2. PG k27 B B I 23 % K5 030031)

H E AHMRETSZAREVERIEEFRIN . ATRAISTAMS . A HP R FLRARRE LA KD, EE 6
A4 7 (NO,N1,N2,N3,N4,N5), R AW .o kbfes —RBEEAHTFRETZSHIMm, A NA(2:4: )
FERK, A A575.62kg/hm’; FEL LM E TR SHEAIRBZEML, 5 H 0.93 F 0. 94; REFHH AR
FORMEAR AR FFe G £ S A A NL LR KRR E oA A2 F 4 NLGETE 100%) A= N2(E e 50 % 45
RS0V 2 AR ZH T 19.70% A= 1.31 % s RIER F A A R4 N1 Ae N2 551428 T 25.55% #= 23. 64 % ; RAEAR &
FHENL A N2 AREBT 8.72% A 8.07% ., FIARE HE M FHMIz2: 4 4R . TAAXUREZHETF
FERREANRKLE,

XEWR EARM; BT FE; REAMKE

hES %S S516.01 X EHS 1007-4333(2017)12-0020-06 XEARERS A

Effects of nitrogen application stage on the yield and nitrogen use
efficiency of broomcorn millet
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Abstract Rational nitrogen use plays an important role in increasing the yield and nitrogen (N) efficiency of maize.
Through the study of different proportion of nitrogen application rates for base fertilizer at jointing stage and anthesis
stage could help managing N fertilizer application and improving N use efficiency. Taking Jinshu 9 as the studied
material , base fertilizer, jointing stage fertilizer and anthesis stage fertilizer were applied in different proportions, with 6
treatments. The results showed that multiple nitrogen application was more beneficial to the yield increasing of millet
than single nitrogen application. The yield of N4 (2 : 4 : 4) was the highest, which was 4 575.62 kg/hm?. Yield reached
a significant positive correlation with grain weight per plant and plant height, the correlation coefficients were
respectively 0.93 and 0.94; Nitrogen use efficiency, nitrogen agronomic efficiency and nitrogen partial factor
productivity were the highest in N4 treatment, nitrogen use efficiency was 19.70% higher than in N1 (base fertilizer

100% ) and N2 (base fertilizer 50% , jointing fertilizer 50% ) 1. 31% , respectively; Nitrogen agronomic efficiency was
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25.55% and 23. 64% higher than N1 and N2, respectively; The nitrogen partial factor productivity was 8. 72% and

8.07% higher than N1 and N2 respectively. So basal fertilizer (20% ) , the jointing stage (40% ) and the anthesis stage

(40% ) could effectively improve the yield of broomcorn millet and the nitrogen fertilizer use efficiency.

Keywords nitrogen application stages; broomcorn millet; yield; nitrogen use efficiency
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Table 1  Soil nutrient content in 0— 20 cm soil layer in experimental field before sowing and
climatic conditions during the growing period
HHLBT/ o N A B R K/ .
s AL/ A/ . PR R/ C
(g/kg) EH/ % EC/ mm )
(mg/kg) (mg/kg) pH Average air temperature

Organic Total N
Available P Available K

matter

(mS/cm)

Railfall of
of growth period
growth period

5.78 0.053 14.6

215. 4 8. 1¢

0.27 417.3 21.73
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Table 2 N application stages and ratios %
JBAE Top dressing
Qb 7 A o "
T 4 i ]
Treatment Basal o )
Jointing Anthesis
NO 0 0 0
N1 100 0 0
N2 50 50 0
N3 30 50 20
N4 20 40 40
N5 50 0 50
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Fig.1 Effect of different treatment on

yield in broomcorn millet
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Table 3

Effect of different treatments on yield components and main agronomic traits in broomcorn millet

ORI /g

THE/g

Ak 2 7=/ (kg/hm”) i } i K /cm ZEM/cm PR /em
Grain weight 1 000-grain
Treatment Yield Ear length Stem diameter Plant height
per plant weight

NO 3008.17441.65¢c  20.62%0.77c 8.71F£0.13a 35.12%0.45c¢ 0.65%0.02 ¢ 142.65+5.12 b
N1 4175.424129.39 b 25.9643.03 b 8.5640.09a 36.10+0.59 bc 0.6840.04 bc 149.92+6.08 ab
N2 4 205.44+76.88b  26.49%+2.94b 8.5240.04 a 36.83F0.33 ab 0.707£0.03 abc 148.18+3.89 ab
N3 4 248.794162.49 b 28.6641.25 ab 8.4340.29a 37.27%+0.53 a 0.73+0.04 ab 148.43+3.58 ab
N4 4 575.624204.42 a 32.3642.44a 8.531+0.16a 37.624+0.73 a 0.70+£0.03 abc 153.37+4.96 a
N5 4 302.154163.94 b 29.75+3.97 ab 8.63+0.20a 35.97F0.64 bc 0.75+0.04 a 151.474+3.37 a

TE R /NS FRER IR 52%60KF T 22 510 B3

Note:Bars superscripted by different letters are significantly different at the 5% probability level.
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Table 4 Correlation analysis between the yield and components in broomcorn millet, main agronomic traits
PR ek 8 / TR/ s v
Yield P /om AHilfem R /em (iain Weigli 1 OOO*gragign (kg/hm?)
Plant height  Stem diameter Ear length
components per plant weight Yield
W/ cm 1.00
M/ cm 0. 65 1. 00
B /cm 0. 66 0.52 1. 00
HARRRI /g 0.94" 0.77" 0.80" 1.00
ThE /g —0.45 —0.51 —0.87" —0.58 1.00
PR/ (kg/hm?) 0.94™ 0.73 0.81" 0.93 —0.70 1.00
TE e % I sex 43 5l Feos A OGP I8 i 3 (P<C0. 05) AR ik 3 (P<C0. 01)
Note: * and *x indicate significant correlation at 0. 05 and 0. 01 levels,respectively.
®5 FEALENETFRENALEHLM
Table 5 Effect of different treatments on millet nitrogen utilization efficiency
43 ARRA=/ REFRFH RN A2 RNE W RNE A 4 7 71/
Ereatment (kg/hm*) MR/ (kg/kg)  FIHIA/ (kg/ke) IR/ % (kg/kg)
NAA NUE NAE NRE NPFP
NO 42.40+3.93 d 4,7540.40 b
N1 57.604+7.95ab 4.89+0.58 b 7.78+0.64 b 0.2040.03 b 27.844+0.86 b
N2 46.70+2.65 cd 6.01+£0.24 a 7.9840.24 b 0.1440.03 ¢ 28.04+0.51 b
N3 55.59%+2.50 ab 5.1040.09 b 8.27%+0.81b 0.3440.04 a 28.33+£1.08 b
N4 51.2648.75 be 6.09+1.23 a 10.45+1.38 a 0.214+0.02 b 30.50+1.36 a
N5 61.2648.52 a 4,744+0.63 b 8.6341.14 ab 0.1140.002 ¢ 28.68+1.09 ab

VR NG TR R 50K 2% 51 4

Note: Bars superscripted by different letters are significantly different at the 5% probability level.
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