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ke/hm® 0 HEFEIE B AR 120 kg/hm® T B A
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NOPO 0 0 0
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Hodr, NOP1 5 NOPO Z 8] G b 2 2% & (P>0.05 ),
AN TS AL T B AR AR T LA, N3PL A
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AN TS RE R HRCR R AR (1 5) 7T
DI Y, A /NZZ T 56 BE R FH 3803 bt 25 it IS 2 11
WD BT AR R a5, N4P2 Fl N3P2 4h 3
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x2 AREVEBLZNETHE, FEMFHNEE

s THRE (g) P (kg/hm®) FPRIZSE (/L)

CF 48.71 % 3.96ab 9355.4 = 1159.9hc 813.0 £8.2a
N4P2 4573 +3.54b 101723 + 132.9ab 800.7 +22.2a
N3P2 46.26 +0.93b 10719.2 + 1083.6a 814.0 £ 8.9a
N3P1 48.51 +2.73ab 10881.0 + 237.2a 814.0 + 6.9a
N2P1 51.03 = 1.40a 9960.4 + 448 6ab 831.0 +4.6a
NIP1 48.79 % 3.20ab 9365.7 + 572.4bc 832.0 +43.6a
NOP1 51.96 = 1.3% 9173.5 = 118.3be 819.3+17.8a
N3P0 48.81 = 2.64ab 8615.0 + 270.6¢ 809.7 + 15.0a
NOPO 50.02 = 0.40ab 8342.8 + 173.7¢ 827.0 £ 19.1a

e ARRVNG FREFORA B 22 5 8 3% (P<0.05, n=3),

2.5 WEMWIL/NERRE . SPAD . FRES5EATE
FRIIFHSC AT

H1 & 3 W20, WER A /N MR . SPAD fH .
Pn. Gs. Tr. Ci. Eu fl WUE 2 [a) ¥ 5 5 2 FAH &
K&, HobkE S SPAD {H. Tr. Ci, Eu £ 5%
IEMKEIE R, SPAD fH5 Pn B E IEAE LR,

xR3 EWKRE. SPADE. FFE

Pn 5 Gs. WUE 2 & 3 IEAH E K R, Gs 5 Tr,
Ci. WUE 2B FEMXLR, Tr5 Eu. G 2K
WEFMERR, G5 Eu BB EFEHELLER,
M= R S5PkE . Pn, Tr, Ci R RFFHLER, T
FiE S5HkE . SPAD{E . Pn. Tr. Eu Z[H]& B H
MR R, HAESEAIRCREML,

5t &iatRz BEEX S

s SPAD fif Pn Gs Tr Ci Eu WUE s THIE  FPRAE

7= 1
SPAD fi 0916 1

Pn 0.966” 0.941" 1

Gs 0.819” 0.919” 0.879" 1

Tr 0.943" 0.920" 0.947" 0.871" 1

Ci 0.952" 0.934" 0.934" 0.924" 0.953" 1

Eu 0.963" 0.919” 0.919™ 0.857" 0.949™ 0.962" 1

WUE 0.924" 0.866" 0.950" 0.882" 0.905" 0.909” 0.920" 1

P 0.751" 0.598 0.700" 0.507 0.680" 0.717" 0.612 0.546 1

TR -0.712" -0.761" -0.717" -0.517 -0.738" -0.649 -0.716 -0.568 -0.497 1
FRIASE -0.545 -0.579 -0.411 -0.406 -0.572 -0.585 -0.655 -0.369 -0.279 0.647 1

e * ORI R E (P<0.05), = FoRMEENR BE (P<0.01),

3 e
30 LM A A2 KA R

N R R DR E /N 1 ) SR B R e A
Ty, RN AR B — I B b, it

SEFEEYOLE N EEEOR, LS EhE
B RCEZMIER, SPAD {H nl [A14HE S et /N2 1y
MRS, HEOREOITOR, 75— e N
MR BRIl fedt N A, (HRTEALH A2
(AL Z MmN A 0 AR g R
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TSN RIS I —EL, ABFIE 4/ INE FE TS
Wi bk = 55 SPAD (B A I AL B e/ 2 R
ARG REMRA RS, HA. B N 240 kg/hm®,
P,05 120 kg/hm® B 4 /NAZ (g ik 5 . SPAD {HA3 TG 2
TR, ARSNGB E R AR E IR
Jit RN A B 4 /1N 22 ok i T SPAD (B 52 R AR
AR AT A 52 M 45278

AN TR AR AL T LA Y, N4P2, N3P2,
N3P1. N2P1 Zb3fy =, HENZMEItn#
ZS, PPRIBE T 99604 ~ 10881.0 kg/hm®, Hor
N3P1 (N240 kg/hm’, P,05120 kg/hm® ) Ak B 7=
o HULPTDIE M, P s . wirig R
SIS AR, et )
LA, XSGR ARFIESE FAAM
3.2 ARNEBUERT A/ N A A BREAE 1Y 0

MCAVERREMY AR LB R, YA
KEFRMGERMY TR >, dobd s &
MHEYEAREII— D EESR IR, E6 A H R
m, RUEYHA TG AR RE )8R, SILFE
IR LB SRS — T A B AR, LA
Y SHMRE RS BB, R R
] CO, Ve B . S RE A AR AR I 7K 43 F) FH A%
O 2 A A T ) A B S AN B 0 AR B,
INFE A T B T S RE M ORI T RS /N A=
KEBE M EEIAL, SR/ NZ A A B
SCEAR, AR R, MRS VER 51k
Bt A E AR R VISR, A PRt A
FIF /N R AR S I C AR, /N i
JA MR, EBHR, SILFE, RIeagm b
Besett, fRb/NERIER Y BA LM, B
JIE X6 /N 22 T O B AL — R B, A B
FHBERE AT A 8504 i3 /INAZ T 19 SPAD B LA i
R, BEIEE = S0 Y SPAD {E D
BT L ARBRST R, AN A HE S
MR A R SILSE . B i Co,
W EE . SBRERFH AR K 43 F) AL SR 3 Bl 2 it 2L
W D RIS P R R R, TR B
U N3P1 ARFE (N 240 kg/hm®, P,05 120 kg/hm’)
BRSO/ NZ AR S DB VR, AkEalit
FUEI R E RS T /N A A B bR o
3.3 ARMEWE S N NEAEK . PR A A
BEFEAR A

T A OCYE SR BT AT N, A /N2 TR RE SR () Bk

. I SPAD {H JEEEHEERR ., PR A TR
ZIHEA —E MM AR, NS
EHSEREEA HELR D, BIEEERM
FEFEFE/NE R E SR, iR
GRPNEZORS T, Z5aEHTOERER %
o, i AR, TOtA b A B
O SSL R N T R ZE R R A i
FE, AL 52 BRI A /N T Y 7K 23R
KA CO, [Ffl, MmNz i VR it AL
NE 22 RO MARESI A/ N A2 I (20 R e, Jda e

A FRE MM A/ N B e, RSN/
2 PRI 4

i b, WEE SR BRI UE, &/
Wi kRS . SPAD {H LA B A AR BRAE AR 4 S BT
)G AR R, HLAL B0 ) N 240 ke/hm®,
P,05 120 kg/hm® B, TSI /INAZ AT R4 2 O AR
&, JHER SPAD (HADGA AR, i, TEiE N
240 kg/hm®, P,05 120 ke/hm® 55045 F, REMS{FIIE/ N
IER AR, I HEr

4 Zig

Jiti N & M 315 kg/hm® 3 i % 240 kg/hm®, it
P,0; M 180 kg/hm® I 2 120 ke/hm® B, & /N
EHER IR . SPAD A, F=& ., ¥/ HiR, K
LR ZRBBECR | R co, WEE . JEREFIFIRCR
GRS 7K 53 1 R AT TG 1 S5 R, AR 2R 0806 N,
INFEIRRRT . SPAD {ERDGA A BEFR BRI 2 2 AR,
AR N X /INAZ B SE MR AN P,05 A2 BE R
4 Jifi N & R 240 kg/hm®,  Jiti P,Os A 120 kg/hm® Fif
FrH R o A BRI 235 e R IR A/ INAZ T
MR i, IEE DG AR A N AR
i, RGN R R, Ml N it
4 240 kg/hm?, jifi P,Os S 4 120 kg/hm® B, 4]
REPRIEA/NEZ IE R A, JF HYEReE™, LA W
Jit 1 22t T R A B 9 DX T A% /N 22 A Y R it
({2
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Effects of chemical fertilizer reduction on photosynthetic physiological characteristics of winter wheat at grain
filling stage under drip irrigation

CONG Meng-fei', LAI Ning’, HU Yang', WU Jiang-hong', MA Wen-qi', SUN Xia" *", CHEN Shu-huang’, JIA Hong-
tao" > (1. College of Grassland and Environmental Sciences, Xinjiang Agricultural University, Urumgqi Xinjiang 830052;
2. Key Laboratory of Soil and Plant Ecological Processes of Xinjiang, Urumqi Xinjiang 830052; 3. Research Institute
of Soil, Fertilizer and Agricultural Water Conservation, Xinjiang Academy of Agricultural Sciences, Urumqi Xinjiang
830091 )

Abstract: Taking “Xindong 22”7 as the experimental material, the effect of fertilizer reduction on the changes of
photosynthetic physiological characteristics of winter wheat during the filling period was studied. The field experiment
was carried out at the Qitai Wheat Test Station of Xinjiang Academy of Agricultural Sciences. Nine fertilization treatments
including CF ( conventional fertilization ) , N4P2, N3P2, N3P1, N2P1, N1P1, NOP1 (noN ), N3P0 (noP,05), and
NOPO ( no fertilizer ) were set up, respectively. The plant height, flag leaf SPAD values, the net photosynthetic rate ( Pn ) ,
stomatal conductance ( Gs ) , transpiration rate ( Tr ), intercell CO, concentration (Ci) , light energy use efficiency( Eu),
instantaneous water use efficiency ( WUE ) and yield of spring wheat in the filling stage were studied. The results showed as
follows : (1) The plant height and flag leaf SPAD values of winter wheat showed a gentle trend at first and then significantly
decreased with the decrease of N and P application rates; There was no significant difference between CF, N4P2, N3P2
and N3P1 treatments. However, with the decrease of N and P application rates, the yield increased first and then
leveled off, and the highest yield was obtained when the application rate of N and P,05 decreased to 240 and 120 kg/hm’,
respectively. (2) The Pn, GS, Tr, Ci, Eu and WUE of flag leaves of winter wheat showed a gentle trend at first and
then decreased significantly with the decrease of nitrogen and phosphorus application rates. (3 ) When the application of
N and P,0; was reduced to 240 and 120 kg/hm’, respectively, the plant height, SPAD value, yield and photosynthetic
physiological indexes did not significantly decrease at the grain filling stage, and the effect of N application was greater than
that of P,Os treatment. In conclusion, reasonable application of N and P can increase the chlorophyll content of flag leaves
of winter wheat at grain filling stage, and promote the growth and yield of winter wheat through photosynthesis, but excessive
application of N and P does not promote the growth and yield of winter wheat. Under the condition of N 240 kg/hm” and P,0;
120 kg/hm®, the normal growth and high yield of wheat could be guaranteed.

Key words: fertilizer application reduction; spring wheat; photosynthetic physiological characteristics



