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Effects of nitrogen fertilizers on the field microclimate and
yield of broomcorn millet at grain filling stage

GONG Xiangwei', HAN Haokun', ZHANG Dazhong'. LI Jing'. WANG Meng’ ,
XUE Zhihe? , GAO Xiaoli', YANG Pu', FENG Baili'"
(1. College of Agronomy/State Key Laboratory of Crop Stress Biology for Arid Areas,
Northwest A& F University, Yangling 712100, China;
2. Institute of Mionr Grain Crops, Yulin Academy of Agricultural Sciences, Yulin 719000, China)

Abstract A broomcorn millet variety Yumi 2 was used as study object in test base of Yulin Shaanxi to investigate the
effects of nitrogen fertilizers on the field microclimate, photosynthetic characteristics and yield of broomcorn millet at the
grain filling stage. The results showed that. Compared with the non-fertilization treatment; Nitrogen fertilizer treatments
significantly decreased illumination and air temperature, but improved the relative humidity among broomcorn millet
plants. With the increase of the fertilizer level, both chlorophyll content (SPAD) and net photosynthetic rate (P,) of
different leaf sites of node showed an increasing trend at the grain filling stage. Among all fertilizer treatments, N4
(N 195 kg/hm?) displayed the greatest effect on the field microclimate and photosynthetic characteristics of broomcorn
millet. And the yield of broomcorn millet reached 4 605.8 kg/hm? under N3 (N 150 kg/hm?) treatment, which increased
44.7% than that under non-fertilization treatment indicating the amount of nitrogen applied was suitable in Yulin,
Shaanxi.
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1.1 #HRER#HR

fhi AR /N 2% R IR 56 R T 36 M (37° 567 267 N,
109°21"46"E. 14k 1 229 m) J@ ¥ + & Jf - 1 1H &%
X ARREIK B 400 mm 47 BEPAE 79 H L 454
AEREK Y 61 %0, I X H R ) B T R OK
Bttt 2= KA, AE AWK 11,0 CL, M R
36.3 C B A M —25. 7 °C, X% M+ 198y ¥ 45
+ L MBS IR S 5] .0~20 em #F)E A 3
SrRBIE 1,

F1 AKBEHO~20 cm HELEEAFTFRER

Table 1 Soil nutrient status at 0— 20 cm layer of experimental plot

i H WA/ (mg/kg)  HABE/ (mg/kg) B/ (mg/kg) AHLB/ (g/kg)
Item Available N Available P Available K Organic matter
%1 Content 34.8 39.9 221.1 8.6 0.6

1.2 RIigit

I E 4 Fp AR AL B, A 5]k 4l A 60 (NTD
105(N2) . 150(N3) F1 195 kg/hm* (N4) (4 & W& &
A A46. TR E K 129,225,321 i1 417 kg/hm?) .,
PUANt AE A X B (CKD . B AL X 41 HEF1, 3 R A .
NXTAAL 15 m® (3.0 m X 5.0 m), 478 0. 33 m, ff
FEATHCHR 9 A7+ 3 FH 224 Hb 3= % 5 Bl BE 2 5 (A 7y
FEME) . 2015 4F 6 H 12 H#EFP .9 A 21 H . %
HE ] % JBE 1 it o DX 3l 3k 0 2 SR A A P () 4

1.3 MEmMBRA X
1.3.1 RaEDAIERIE

FHER 13:00—14:00 i 47 4 H /N0 7
Fie R 3R L0 3%, 5 )22 Ui E SR T b o 4 B AR B
Al A= ECA-YHOL 21 4 38 A 5 47 0 52 . bk 7]
AR FIRE X SR FH R i T RUPE AN B A 36 T8 A B
oy wEl A DHM2 758 X3 22 000, % IR R
FH L 5 2 2 BRANER T AR 77 1 ZDS-10 745 R
THEFEAT WL L 00 5 A Sy BE - HE AR N BE ML TET 5 em,
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40 0O cK O NI

a

IR/

1.4 HiEAIE
IS B R Excel 2010 #4758 A L 4% B 1 [&]
FRHHEIVE, I SPSS 19. 0 #E47 77 22 FLAE 54087 .

2 HRE5SH
2.1 FAEXBEF# KK E/NSIESFEN 0T
2.1.1 BEBAE

DL H A 48 A A 25 A it IE 7K PR 5 )2 i
B2 T (8 Ry B AR U 2 H P & AR HE S
S-S AH B 5 2 U R 25 4 ) S TR it IE 7K R BE R
AR XoF 9 S22 B AR AR IR . F T 1 R O [ it AR
IOV BE AR S0 B AR ) 5 2 T B AE R 25 7.
B YR : CK>>N1>>N2>>N3>N4, 5 CK M [,
EME HIF 0 d BIE B0 25 il AT A B Ah 38 1) ek 25 Ui
BEARURFEAR T 2. 4% .4. 0% .5. 0% Fl 6. 3%, 3f H N4
LB R IR S CK 22 8] 22 5k 31 8 KR,

O N2 B N3 B N4

Relative canopy temperature

7€ HJ¥ Order in the days

CK, %} B8 ;N1,60 kg/hm?;N2,105 kg/hm?;N3,150 kg/hm?;N4,195 kg/hm?, [a] 51 B4 J5 A [6] /)
R ORI 22 a8 5% B K. FER.
CK, Control; N1,60 kg/hm?;N2,105 kg/hm?;N3,150 kg/hm?;N4,195 kg/hm?. Values followed

by different small letters in same column mean significant at the 5% levels. The same below.
B1 AEREXKEFTEFERPHEENERREENTWL
Fig. 1 Changes on the relative canopy temperature at grain filling stage of

broomcorn millet under different N fertilizer treatments
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20.3% .,
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Fig. 2 Changes of different N fertilizer treatments
on the illuminance variations of broomcorn

millet at grain filling stage
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Fig. 3 Changes on the air temperature variations at

grain filling stage of broomcorn millet under

different N fertilizer treatments
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Fig. 4 Changes on the relative humidity variations of
broomcorn millet at grain filling stage of
broomcorn millet under different N fertilizer

treatments
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Fig. 5 Effects on the chlorophyll content in the leaves at different position of broomcorn millet at

the grain filling stage of broomcorn millet under different N fertilizer treatments
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Fig. 6 Effects on the net photosynthesis rate in the leaves at different position

of broomcorn millet at the grain filling stage of broomcorn millet under

different N fertilizer treatments
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Table 2 Effects of N fertilizer treatments on photosynthetic traits and field of broomcorn millet released

3 ¢ /em Ehljem BRI A THE/E P/ (kg/hnd)
Treatment Spike length Stem diameter Panicles 1000-grain weight Yield

CK 32.9£0.71 ¢ 1.63+£0.13 b 3.00£0.28 b 8.257%+0.049 a 3182.4+471.4d

N1 34,041. 35 be 1.71£0.06 b 3.60+0.28 b 8.34040.025 b 3503.5+313.3 ¢

N2 35.340.37 ab 1.72#+0.04 a 3.70+0.14 a 8.409+0.068 bc 4 127.84+294.6 b

N3 36.7+0.38 a 1.7640.07 a 3.80%0.84 a 8.496+0.078 d 4 605.8£462.1 a

N4 35.5+1.51 ab 1.73£0.03 a 3.70£0.71 a 8.394+0.069 ab 4 327.9+100.7 b

TE <[] — /NS 52 R 3R A 3R] 22 535 526 EE KT,

Note: Values followed by different small letters in same column mean significant at the 5% levels.

2.4 BETFHHERBARBNESHMESESHER  PERERRES TR ™ 8 0k 5 W2 GO 5 BRI
FENEXEST XRRE R 28 AR A 7 i R A A
HI% 3 nl DL, BE TR AR ) R IR O REIEMSOCR PR 57 R A 3 IR A C,

MR AORR B 7 S M R AR G, e MRS AL A R G 7 ik B B TEAR G

®3 BEFHHNERBERBNMNEFEEHESFENHEXESH
Table 3 Correlation coefficients between field microclimate, photosynthetic characteristics and

field of broomcorn millet at the seed-filling stage

~ K /cm ZEH/em . THHE/g e/
Kb , ‘ o RS : ,
Spike Stem } 1 000-grain (kg/hm*)
Index ] Panicles ]
length diameter weight Field
5ek 2 Ui _ ;
—0.719 —0. 852 —0.680 —0.976" —0. 956"
Canopy temperature
ot MR
—0.534 —0. 800 —0.473 —0. 883 —0.838
Illuminance
TR I] IR _
—0.588 —0. 640 —0.577 —0.906 —0.902
Air temperature
A X ;
) 0.771 0. 864 0.739 0.991" 0.978"
Relative humidity
MR R A ;
0.874 0. 806 0. 870 0.976" 0.991"
Leaf greenness
HOlh B R i} N ;
0. 905 0. 896 0. 885 0.993* 0.997"

Net Photosynthetic rate

TE e * W76 0,05 K ERFEAG; 12 0. 01 KF B FAK,

Note: % ,significance at 0. 05 level; %% ,significance at 0. 01 level.

3 W VR 9y 568 J2 A 2 TR AR B AR R T B i 20 AR
TEAA P 9 568 J2 T8 R M) D' B8 L e ) <l B ok ] A

A& TH /NG AAAE W) o Rk 1) — R R R /N IR BE X VR A K R i R U 45 T A A

fo s B RAR AR PG I A = R BB . AR b 4 ZUAC T A B R RV S 1Y
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FoRA KL E ST BRI BOR TR B R KR
B R 6. 80% ~24. 66%, Wang 251 5 1,
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26.8% .42.6% ,15. 4% 1 16. 0% , I 5 % MR 35 5] B
FOKF o AR T it U AT DA B T L R
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