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Abstract: In this manuscript, micro-climate of winter wheat’s group under CK (No fertilizer ), N(Inorganic N fertilizer ), NK (Inorganic N
and K fertilizer ), NP ( Inorganic N and P fertilizer ), and NPK ( Inorganic N, P and K fertilizer ) fertilizations was studied. The results
showed that CK, N and NK fertilization treatments would lead to higher wheat’s canopy temperature and surface ground temperature and low—
er leaves SPAD value at the elongation stage and filling stage, which were not favor for wheat’s growth and obtained lower grain yield; while
NP and NPK treatment were on the contrary, they were benefited for wheat’s growth and gained better grain yield. Compared with CK, N, and
NK treatment, there were about 0.5~8 °C on the canopy and 0.5~16 “C on the soil surface could be changed by NP and NPK treatment, re—
spectively; and about 3~17 SPAD unit could be improved. Additionally, fertilization practices had no significant effects on wheat’s group rel-
ative humidity and CO, concentrations.
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MWD, (113°40°E, 34°47'N) , SR Ry W2 ik iy
=, DU ZE 0 B AR 2R 14.4 °CL>10 CRAUR
215169 °C, 7 A i, ¥ 27.3 C;1 AR, F
0.2 °C; 4F F-Hy R FR it 645 mm, JCFR I 224 d, 4F 73
7&Kkt 1 450 mm, 4F H BEASE] 24 2 400 h, - 482780
1 b o IS H 46 T 1990 4F 1050 - AR IRE 4= S5 i 1Y)
FEE LR :pH 8.3, 1A MUK (SOM) 10.1 g-kg™,
1R f% A (Alkali-hydrolysable N) 76.6 mg-kg™, &
R (Olsen-P)6.5 mg - kg™, A %4 (Exchangeable K)
74.5mg-kg?, 345 (Total N)0.65 g-kg™, + 3 4
(Total P) 0.64 g-kg™, 1441 (Total K)16.9 g-kg*,
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P 3 MR AN MK ZE CO(NH, ).,
i IE Sl 8l TR — 4% Ca(HPO, ), # AL h i iR 4
(KSO,) o BEAHEAL CK &b AN, 43 4b it 40 2 (= bp
YE) AR TR, BEAE B AEAE SRR — Uit A, SZUIE B JE AR B
NELL N 6:4, S AbPEHEAL R LR 10 /INAZ sl A 42
0856, #7300 kg -hm=2, 43 %I 7E 2012 2013 4F- 4 4F
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Table 1 Nitrogen, phosphorus and potassium fertilizer applications
of different treatments

4t H TEHUAE Inorganic fertilizer

treatments N/kg N-hm?  P,0,/kg POs-hm?  K,O/kg K,O-hm
CK 0 0 0
N 165 0 0
NP 165 825 0
NK 165 0 825
NPK 165 82.5 825

1.3 SthAE

5 /N i 1 (2012/12/10,2013/12/03) |, 4k 5 4
(2013/04/02 ,2014/3/23 ) . % 3¢ 1 (2013/5/21 ,2014/05/
16) . ji% 24 4 (2013/06/10 . 2014/06/09 ) i & HH (7] 7 14
BN /NERCT I RESIN , e R TR E S H

) 11 5% 14 SO BRAS I R A A Bsf () Bl 7 A4 T

+3EHFZ (0~20 em) R E(°C) JBJE (%) ; TR EAA Y
g J2 R (°C) R P 3R (°C) s BE AR N — 4 fk
R (COL) W FE AN E (%) JEE (C)LU K EFBoe 4
JRIT M (HESZ ) AT )SPAD 454845, &% 15 hrdg 1
SEENE 6 IHCEE ., R & A RS2 4 m?
M=

4R I8 B Aquameter i1 (Made in USA)

BB, i )22 AR PN b 2 T P 21 el i S

FE, RN EARRR . W IR CO, Meter 3T
(Made in USA) il % , it F- SPAD F SPAD il 52 , B
IRSAAE MBI E 1 m SETHEATI0E o SCH s A
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W 5 Ik FNP(883.35 J7 25 -hm2) \NPK(838.39 J7
ZE-hm?)Ab P R SV RSB, N ONK b 3 Y
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22 AEIMERFERE T /NE LEBEE£EBHF I H SPAD
EE

FHAEL Wheat group/J7 25 +hm™

FEAEL Wheat group/J7 25 «hm™
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Qb3 treatment

CK N

PR R BRI R TR0 5138 P< 0.05 \P<<0.01 2552k, T [+]

lower case and upper case letters of the different treatments mean significant difference at P<<0.05, P<<0.01 levels, respectively. The same below

1 INERRIEE HARHE BB AR SN TR
Figure 1 Wheat's group numbers at different growing stages under different treatments
* 2 AEERHEET/NE LA R F SPAD EREH

Table 2 Effects of various fertilizations on SPAD values of the upper expanded wheat's leaves

e 2013 4F 2014 4F
Treatments 1 I Elongation stage HEA Filing stage 15 1 Elongation stage JE IFiling stage
CK 36.10+0.23cC 45.96+5.61aA 36.32+0.64cB 33.49+6.43bA
N 42.83+3.16bB 28.92+6.49aA 40.26+1.91bB 42.81+1.88abA
NP 53.82+1.15aA 33.47+14.26aA 51.38+1.87aA 44,03+£0.98aA
NK 41.95+1.32bB 44.27+4.47aA 40.99+2.66bB 40.28+4.69abA
NPK 53.87+0.35aA 32.46+15.00aA 49.95+1.57aA 43.64+6.77aA

T R PR BE N CRE TR0 313078 P<0.05,P<0.01 255K, T I,

Notes: lower case and upper case letters of the different treatments mean significant difference at P<0.05 and P<0.01 levels, respectively. The same

below.
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SEA RIS R R AE S . 2013 /N R
A it I Ak B | SPAD {E ¥4 T CK(36.10), /&
W 4~17 ANBRA, N ONK A 35 it AT A B A %o
B S N NP NK (NPK 4bBEEN- () SPAD fH A
F CK(45.96), 4354 28.92 .33.47 .44.27 32.46,2014
AE/INGE BRI it A A BB 5E 4 R T SPAD
M) 50 2 s B s T CK(36.32), 5 i 3~15 N2z,
TSR i AR A0 B Y SPAD B ) T CK(33.49), 3
i1 NP(44.03) \NPK(43.64 )b i 2 25 F CK.,

2.3 AEIHEARHEIE T B K R EME R Z 1L

H %% 3 AT LU ), 2013 A5 /NS N A 3
TR 2R 3 , o 30.41 °C, 1 CKNPK 4b B
YL RE AT N b3, B IRL IR BB 1 2 °C. 2014 4F/)N
FZVEARI , CK N (NK Ab B A B A 7o 2 T P s o8, 0]
;5% 28.73.27.29.27.76 °C, ¥ i B E m T
A EE; Hod NP ONPK A B ) HEA 6 J 2 TR T R
ik 2~4 C,

HiTAT VL E () A8 Ak, 2013 4F/NZE 4R 1T, CKUN (NK
Ak T (18 FE A St T L R 43 S AR I R T NP ONPK &b
BEOFIME 10~16 °Co TR A b T VL 32 5 41 1A
FHIE , CKON  NK b 3 8 A b TR L fo 5 i b I 2
T H Al kb 38, 439 K 34.47 .33.13.31.89 °C NP,
NPK Ab FH F PR (Al T I BE 321G, 495910 25.29.,25.83
°C, 2014 AE/NFETI, CKONK Kb FEEE (A b 1 Y 3R
FERS T, 10 NUNP  NPK AhHR () T 1A TR E RS 1R /1
FEREHIN , CK N NK A PR (A A b T3 B2 4 157, 99l
£ %31.67.31.03.29.61 °C,NP NPK ZbFRAGAL, 4350K
2456 23.84 C(# 3).

TR NIRET 1Y) CO, MR B 5 HE SN R IR RO R %
I, & 2 AT LUE Y, 2013 451 2014 45 /N2 4k 1 1
TEA N CO, Y AN A Ab A 22 S S @ 35, 2013 4R
WHATEA N CO, Wk FE A HE 22 SR 2 355 [H2 2014

AR 22 R 2 B N(359.20 mg- L) kb 34k NK
NP NPK &b BRI FEIA N CO, ¥ BE 4 [ CK(360.00 mg-
L) Falng =, 2591y 386.08.363.58.378.42 mg- L™,
Horp NK AR FY CO, MR B i 2 sl il S 5 =5 T CKUN,
NP Zb 3 &1 3 AT DL, AN ) ib 32 [B] /N 22 4 1 B AN
SRR AR B 22 5 AN I 35, AN [l it L it o) 7
A B T S 2 5
2.4 REMBEET/NEFRmENTH

2013 4F, CK N  NK 4b 2 % 7= i AR (& 4)
4% %1241 301.25.1 019.01 .1 110.52 kg-hm?; NP NPK
Ak BRI A A 25 T CKONLUNK, 43331 2 5 152.70
4 658.94 kg-hm2, 2014 4£ NP NPK Ab B i f1r 7
43 B 5 205.56 .5 234.71 kg-hm 2, ¥4k B 25
FCK(1184.79 kg -hm=2) N(1 306.33 kg -hm=2) NK
(1511.87 kg-hm?2) kb,

3 itig

PN A IR P R T A7 10 A A L
L M TARR /NSRBI U A2 BRIV, 4/
A AR 26 AT AT BE P10 A1 A 24 5 R R 2 AT
S EAFAR TR e 20 6 W TR LA SR
G AP T 5 ) e R R - S B A, Bl
HuTET AR AR, AT A B, A RTE ALt T
CK.N NK ZLPEFFASE R . Hmik B2, 1 NP ONPK
AbFRTE)Z R AR X2 i T NP ONPK AR BRI
B B, 4 SPAD {E A REAICR B /N A2 2
W EOE SRR 2RI AR B ARt , i i A R
R R BEA T 2R S HUR RK B2 AR IR AR
R ki JEE R R RS2 SRS ' 28 I DR i 3 10
R e 3 i S T 5, AR T Lk B e AR/ N
RO

PATERBIFE R B, /N B RN Z5 4 7 254 AT A At
ST AR AR, S PRI TR AR L

%3 AEMIEEE T/ NEREAEEHAEEER HWREENTL(C)
Table 3 Effects of different fertilizations on wheat’s group canopy temperature and surface ground temperature(°C)

)21 Canopy temperature HBTATIEEE Surface ground temperature

posi]

Treatments 2013 4F 2014 4 2013 4¢ 2014 4¢
HEIZ Filling stage 3% 3 Filling stage  #&7171Y] Elongation stage 3¢ Filing stage k7514 Elongation stage 3% 1l Filing stage
CK 27.76+1.22bA 28.73+1.63aA 33.55+3.59bAB 34.47+0.97aA 19.34+0.62abAB 31.67+1.18aA
N 30.41+1.19aA 27.29+1.00aAB 32.53+2.72bB 33.13+0.54aA 18.78+0.71bAB 31.03+1.66aA
NP 28.76+1.37abA 24.04+0.21bB 21.37+1.07cC 25.29+1.71bB 16.52+1.61hB 24.56+2.06 bB
NK 28.30+0.80abA 27.76+0.74aA 37.56+2.41aA 31.89+0.38aA 22.51+3.37aA 29.61+0.91 aA
NPK 27.52+0.79bA 25.20+1.60bB 21.81+1.77cC 25.83+2.90bB 16.21+1.15bB 23.84+2.73 bB
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Figure 3 Effects of various fertilizations on wheat’s group relative humidity
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Figure 4 Effects of various fertilizations on wheat's grain yield
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