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Table 1 The effect of nitrogen fertilization level on daily variation of canopy temperature of heavy—ear wheat during milk filling

E!;ii At 8:00 —NO 10:00 —NO 12:00 —NO  14:00 —NO 16:00 —NO  18:00 —NO T —NO

M—d) Treatments Mean
NO 14.1+04¢ 0.0 182+03b 0.0 23.240.4a 0.0 2432052 0.0 26.1+0.2a 0.0 23.3£0.3a 0.0 21.5+4.1 0.0
N120 14.6+03b 0.5 185%£0.2b 0.3 22.440.5h —0.7 23.840.3a —0.5 24.0£0.4b —2.1 22.3£0.1b —1.0 21.0£34 —0.5
ol N240 1534+0.2a 1.2 19.3+£0.0a 1.1 22.5%£0.2b —0.6 23.020.4b —1.3 23.1+0.4¢ —3.1 22.1+0.2bh —1.2 20.9£28 —0.6
N360 153+.02a 1.2 19.3+0.0a 1.1 22.2+0.2b —1.0 23.3+0.3b —1.0 22.970.2¢ —3.3 21.740.3¢c —1.6 20.8+2.8 —0.7
NO 1444+01b 0.0 18.1£0.0¢ 0.0 23.520.3b 0.0 27.3=0.4a 0.0 26.7£0.3a 0.0 24.440.2a 0.0 22.4+4.7 0.0
. N120 15.14+0.1b 0.7 19.0£0.2b 0.9 23.7+0.4ab 0.1 25.0+0.4b —2.3 25.3=0.5b —1.3 23.7£0.3b —0.7 22.0£3.7 —0.4
R N240 158+00a 14 1994+04a 1.9 23.6F0.4ab 0.1 23.9F0.0c —3.4 24.3+0.3¢c —2.4 23.14+0.2¢ —1.3 21.83.0 —0.6
N360 15.7£01a 1.3 1994032 1.9 24.0£03a 0.4 23.2+£0.01d —4.1 24.3£0.2¢ —2.4 23.140.2¢ —1.3 21.7£3.0 —0.7
NO 16.9420.3¢c 0.0 22.2+0.3¢ 0.0 29.3£0.2b 0.0 30.2+0.1a 0.0 30.2+0.3a 0.0 26.8+t0.1a 0.0 25.9%£4.9 0.0
. N120 18.0+0.2b 1.1 22.24£0.2b 0.0 29.5£0.3ab 0.2 28.1+£0.1b —2.1 27.5£0.3b —2.7 25.8£0.2b —1.0 25.243.9 —0.7
o N240 18.6£0.2a 1.7 23.0+0.2a 0.8 29.2+0.1b —0.1 28.1+£0.1b —2.1 27.1£0.3b —3.0 25.440.1bc¢ —1.3 25.3+3.6 —0.6
N360 184+0.2a 1.5 2344+03a 1.2 29.910.1a 0.5 26.650.1c —3.7 26.6+0.2¢c —3.6 25.1+0.0c —1.6 25.0+3.6 —0.9
NO 15.1+£13 0.0 195%£1.9 0.0 25.3%+2.9 0.0 27.3%2.5 0.0 27.6+1.8 0.0 248%1.5 0.0 23.3+4.5 0.0
Sy N120 15915 08 199£1.7 04 252431 —0.1 25.6+1.8 —1.7 25615 —2.0 23.9£14 —0.9 22.7£3.6 —0.6
Mean N240 16.6+15 15 207£1.7 13 25.1+29 —0.2 25.0+2.2 —2.3 248+1.7 —2.8 235F14 —1.3 22.6+3.1 —0.7
N360 16.44+14 13 208+18 14 25.3+3.3 0.0 24316 —2.9 246+15 —3.1 233%£15 —1.5 225£3.0 —0.8

TE o[l — K JA]— 81 o R[] 7 B 38R 25 535 5% W # K, R,

Note : Different letters in same column on the same day represent significant difference at P<<0 .05 level . They are the same in the follows .
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Table 2 The effect of planting density level on daily variation of canopy temperature of heavy—ear wheat during milk filling
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Fig.1 The effect of nitrogen and density on leaf SPAD value of heavy —ear winter wheat

*3 IMEFEREMBER SPAD BESERETHERREERITHNEXE(=12)
Table 3 The correlation between daily variation of canopy temperature and yield , yield components and SPAD value during grain filling (n=12)
e Bt ] B A R E NE Y4 RIS 7
B X 1000—+kernel Kernel number Spike number Theoretical SPAD
Stage Time . . .
weight per spike per hectare yield
8:00 0.648" 0.745" " 0.684" 0.780" " 0.763" "
10:00 0.705" 0.808" " 0.703" 0.832" " 0.809" "
TR 45 52 T30 12:00 —0.637" —0.502 —0.676" —0.636" —0.628
Early grain ) . ) )
filling 14200 —0.660 —0.681 —0.562 —0 .664 —0.678
16:00 —0.756 " " —0.908 " * —0.827" " —0.926" " —0.949 " "
18:00 —0.594 " —0.848 " —0.731" " —0.836" " —0.891" "
8:00 0.859" " 0.927" " 0.755" " 0.916 "~ 0.928" "
10:00 0.750" " 0.869" " 0.815" " 0.925" " 0.901" "
HESR AT P ) 12:00 0.097 0.148 0504 0.378 0.267
Middle grain . . . .. .
filling 14:00 —0.748 —0 .881 —0 .864 —0.947 —0.939
16:00 —0.748" " —0.889" " —0.829" " —0.925" " —0.900 " *
18:00 —0.708 " —0.886" * —0.675" —0.831" " —0.879" "
8:00 0.807" " 0.883" " 0.812" " 0.913" " 0.919" "
10:00 0.529 0.525 0.766" " 0.733" " 0.620" "
ML SR ) 12:00 —0.191 0.096 0.427 0.273 0.232
Late grain . ‘x ‘ x . x “ x
flling 14:00 —0.611 —0.811 —0.837 —0.886 —0.902
16:00 —0.762" " —0.898 " * —0.883" " —0.957" " —0.971" "
18:00 —0.761" " —0.867 " " —0.876" " —0.940" " —0.939" "

o R x xS RIFOR 500 1126 M BE KT,

Note: * and * * mean significant correlation at 56 and 1% probability level , respectively .



55 4 14 G5

S5 A R R

KN )R

2 H AR IR0

103

x4 @IBFEEXNKERNEEILS

ERHEABERERNRE

Table 4 The effect of nitrogen and density on the theoretical yield and yield components of heavy—ear winter wheat

FHE % % Planting density

uiH Qb PR
Items Treatments k%% 2 rhg B = B
Low density Medium density High density
NO 18 921 .09¢ 49 .85+1 .28h 19 601 .26b
TR N120 50.8141 .38 527941 .14a 50,721 .34b
1000kernel weight
@ N240 53.12+1.78a 53.11+1 .61a 53.35+1.70a
N360 51.00+1 .24b 52 1141 4la 51.77+1 .49ab
NO 41 5044 .17d 35.75+3 .34c 31.85+6.57¢
LR N120 51.5643 4dc 53 .4641.19h 52 .85+3.13b
Kernel number per spike
(No . /ear) N240 57 .67+1 .49a 57 .75+2 .17a 58.13+3 .19a
N360 55.2542 .69h 54 7943 .73ab 53.924+4 .38h
NO 1.2240.07¢ 1.7740 .06¢ 1.88+0.11¢
BT N120 1.9340.11b 2 3140.08b 2 .6240.10b
Spike number per hectare ) ) )
10° /hm?) N240 2.0340.10b 2 4320 .10b 2 670 .03b
N360 2 5140 .22a 2760 .12a 2 8140 .10a
NO 2477 9465 .5d 3146 1481 .1d 2965 .8+75 .3d
FRIG P i N120 5065 .2+ 140 .0c 6525 .1+145 .7¢ 7012 .4+181 .6¢
Theoretical yield B
(kg /b ) N240 6224 94191 .7 7310 44202 .1b 8294 .5+259 .8h
N360 7078 24196 .9a 8016 .54206 .9a 7853 14225 .3a

TE RS A 6] - B 3 s R LM A 7] 22 53 .3 /NG 5 RE AR 500 W KT,

Note : Different letters following figures mean significant difference among the fertilization treatments , while the small letters indicate difference at 5% level .
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Regulation effect of nitrogen and planting density on canopy
temperature diurnal change of heavy—ear winter wheat

HAO Yingbin' , ZHOU Churrju' , WANG Changfa’ , CHEN Qiarrtjian’
ZHANG Tiarrjiao' » WANG Limrquan’
(1. College of Life Science , Northwest A & F University » Yangling . Shaanxi 712100, China ;
2 . College of Agronomy , Northwest A & F Unwersity » Yangling , Shaanxi 712100, China ;
3. College of Resoruces and Environment , Northwest A & F Unwersity , Yangling , Shaanxi 712100, China)

Abstract ; A field experiment was carried out to study the effect of nitrogen and planting density on canopy tempera—
ture (CT) and diurnal change of canopy temperature depression (CTD), yield, yield component elements and SPAD of
heavy-ear winter wheat in the graimfilling stage . The results show that nitrogen fertilization (120~~360 kg/ hm” ) may
change CT , it increases CT during 8:007~10:00 in the moring but decreases CT during 14:007~18:00 in the after—
noon . Among different fertilization rate , N240~~N360 changes CT more significantly than N120 . The CT has a stable
tendency with the increase of nitrogen fertilizer application , but there are no significant differences among the planting
densities in this field experiment . The theoretical yield , 1000-grain weight , grain number per spike and spike number
have positive or negative correlation with CT , and the correlation at 16:00 is very significant . It is suggested that CT at
16:00 can be used as a parameter to estimate yield and can be used as an indicator of N fertilizer application .

Keywords ; nitrogen fertilization ; planting density ; canopy temperature ; daily variation ; yield and its components





