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1.1 #RXHESR

IS T 2011 4F 10 H—2014 4% 6 H 7E 1L U 44 5 U 17 MR 3050 3 (111°18'38"E, 36°06'00"ND #E AT . {58
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N 1] o A 55 Tt 7K 1 DA R it AR S [] 38 23 R 2 b e = i 7 BRAE Tt R AT . BRI T Rk 1 . 2011—
2012.2013—2014 /N2 350 5 Bl o R R 99 5, 3 Pl 8 262.5 kg/hm’;2012—2013 4 /N 32 i FloA IR Uy 118
5 FEFE N 300 kg/hm?. BFFCIXNETF 10 H 7—18 HiEFr, 6 H 14—17 HUEE.

1 20112014 5 %N & B KL R 561F 5

) ) 5 AT F3/ it e/
A VKIS ] e K HEIE)) W
R Qb M/ BFKE/mm 7K B/mm (mg-kg") (kg-hm™)
K WATK THEHK mm WMER AR JRAE B
1 20120111 20120425 20120525 225 176.5 401.5 23.2 11.1 600 225
2 20120111 20120425 20120525 0 176.5 176.5 24.6 13.8 600 0
2011—2012
3 20120111 20120425 20120525 225 176.5 401.5 25.8 14.7 900 3375
4 225 176.5 401.5 25.7 15.8 300 1125
1 20121223 20130408 150 145.7 295.7 19.1 5.5 495 225
ES 13
2 20121223 20130408 AR 0 145.7 145.7 10.2 5.6 495 0
2012—2013 ZLFET R
3 20121223 20130408 . 150 145.7 295.7 28.9 6.3 7425 3375
it 74.4 mm
4 150 145.7 295.7 13.4 5.8 2475 1125
1 20140108 20140331 150 206.7 356.7 30.6 15.6 600 225
N ;711 134
2 20140108 20140331 i gﬁg = 0 206.7 206.7 16.5 12.2 600 0
2013—2014 ZEBEN R
3 20140108 20140331 . 150 206.7 356.7 41.9 193 900 3375
70.3 mm
4 150 206.7 356.7 24.7 143 300 1125
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B RIS SRR 15 AW 1 IR, RN AR 2 AE REAN /N X P 3 B AR 14 1 10 B AR AR (1) 23 i 3t 47
e o, B T AR T AR A8 20 « T AR = KK B < i K 9 B > 0.83 , 98 i 5 B A vt T AFURE I B Dy i bk
KN BT

)75 A /N AT R RS /N XS AT I S B i

3)HL T KR : F B E I (8] 15 d 2T 1R

4) AR I I H 542 JE CREE B30 R ) ZE SR i S o G B VA B 5 VAR 24 4 0 BB R 44 R 2
Jite A5 2 o P T 25
14 HIESHSLIE

K H Excel 2010 4bFE %4 322 & ; B SPSS 16.0 B AFH#EAT G v+ A 515 5347
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2.1 EKEMERRHETEXT & N EFARE KRS

T2 NAFEIKESE B )5 AA B B A AR R . R 2 0T LUE Y, &/ N2 I AR 1 AR A #48 g
TORE KA KT E- T RT3 B SSRGS IR A B IR, &N
AR AR A, Feh AR I I8 B e KA, S /NS TN B AR A6 T R Horb A R T
HHEAN AL T AR 22 e AN 235, 2011—2012 4, F AU VB SR S AR BE 3 1 i T AR AR vy T HoAt b 2, B3]
BIALHE 2 155 47.9%.50.5% , & B XGE K BOIR O , 0T U 08 R ik 1) P T s AL 205 FEE AN [R] it A AR B2 1 Ak B
3VAbFR 4 2 A TET AR 2 SR BT R, T RE T 2011—2012 FE K FE R 78 2 (A2 T R4 K B A oK L TE UK Tk B
2 it T RNEAE I A RN b5 — AR BRI ) s, R TR AR R S 22 S BN . 2012—2013 4, 7E 4
5] AT HREWE KT T A& INS2 4T A ot T R o A it AL 6 ) 398 0 v 4 K, T 8 S AR Y B, A [+ it 24 B ) A& /N
T AR 22 S AN S22 L IX R A R Ol AU /N 2 A K e, AR 9% 0056 I T AR PRS2 A SR A7 AE S (LK BB B[R 4
FHIZWT LI, HH T B A A R AR 6 252, B DAV it IS 2 386 o, Ak Pt T AR 0 386 N 5240 ; [ el T B
IKA D, A E ) T AR S 3 ANEFE T /M 5 2013—2014 4, AR [F] 7K B FRAE SRR | E 22 301 4 /N 32 T
FH b 5 it S 2 P R84 v 48 0, AR} AT 2 ) i AR AR DT R R o AT DAL, E R (A 7K A A 52 BRAR DL T 7K PR i 4G
RERE BRI — N BB R .
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%2 201120145 RRAAF ML) Eet @i cm*/#k

FEE AbE A Y] R P EilipE i S
1 11.61a 14.37a 56.40a 65.16a 42.96a
2 11.85a 13.48a 41.59b 45.28b 30.86b
2011—2012
3 15.99a 13.00a 54.79a 66.97a 46.46a
4 11.88a 16.76a 52.05a 64.38a 43.17a
1 10.20a 10.73a 46.31b 48.66a 33.96a
2 10.67a 9.41a 18.67d 25.57¢ 11.86¢
2012—2013
3 13.56a 9.92a 49.55a 50.14a 32.46a
4 12.11a 9.96a 34.64c 36.03b 23.17b
1 15.01a 17.93a 56.05ab 60.43b 44.74b
2 13.86a 15.05a 38.27¢ 40.97d 26.88d
2013—2014
3 19.99a 24.16a 58.29a 64.73a 56.05a
4 18.97a 20.99a 53.20b 55.12¢ 32.25¢

TE R HUE D 3 E R T E A R EE R S R PR 20 22 57 B35 (P<0.05), R[]

2.2 EK KRR X &/ N2t EER S IR BRI

R 3NAFIKEAEBR KN AR BT E . W3 LUE L, S EE L/ NER
T — PRI AR A K ROV HE B 1P BUE AR BT o B T S8 K ROy 63% i o 3N EEJEA /N A
T o R R A I A Tt S R ) B T, AN K AN IE B AR P 2 & AR B T R AR R 18, H
PR HAb AT 7K1 o 7R K B> 1) 2012—2013 4F , & AN [t AL PR 2 18] FH) 51 B 22 R AN 3 2 4F
FRIANHE 7K AE B My b ) 5T B AN B G 1, 7 3 AN 4R 2 b e A, Ul WA K 70 AN R ELHR RS 1 /N 22060 5% 3 IR
Yo, AT I 24 T RUIENE AL 78 70 A4 o e LA B r AR B 1) 00 Jo B 22 BEAS K, T A2 DR Dy e JIE A
JIE Ak B T S 2 A 2 AN K ) 8, 1 B AE — 5 B kAt b P 0 e A =, T RO (E 3 E AR
Kb BEAANIE IS AL P v o

£3 201120145 RR A F M 4 ki L TR kg/hm’
G RbFE A1 BT I Z SRy I heis
1 449 .85a 497.25a 1257.90b 3 548.85b 9 629.70b 12 313.80b 14 215.65b
2 567.45a 508.50a 1501.05b 3 494.55b 6917.85d 9445.35d 10 021.50b
2012012 3 721.50a 533.52a 1999.05a 5330.70a 1 0964.85a 13 877.55a 15901.05a
4 470.70a 584.23a 1271.40b 4929.15b 7 751.85¢ 11 577.00c 12 197.70b
1 507.70a 497.36a 3380.71a 5990.90a 9 831.53ab 12 316.30ab 12 192.06a
2 392.94a 508.48a 2 718.26b 3 288.82¢ 4 548.37¢ 5775.63¢ 6 553.3b
201272013 3 461.93a 533.53a 321641a 6 324.46a 1 0652.92a 12 563.38a 13 581.34a
4 482.62a 584.76a 2 955.38a 5043.12b 8 701.44b 1 0885.04b 11 378.18a
1 796.36a 862.72a 5972.68a 7987.71a 11 161.08a 12103.71b 13 270.64b
2 460.95a 554.03a 2269.29¢ 3 350.75¢ 4 782.36¢ 6 127.67d 6 873.98d
201372014 3 1010.30a 1 034.08a 5521.02a 8302.33a 11 131.18a 13229.05a 14 815.82a
4 601.05a 699.00a 4153.93b 5 836.87b 7 930.06b 8 484.47¢ 10 247.25¢

2.3 FEKRIERRIEEXT & NE 2R

A /NFZ 20112014 FEARFE AL EE-F- 35 7= 5 R B Fh s AR 4 B . BHER 4 T 50, A FE 2 (AR BA A AN TEK
ANBRED T 7K 43 77 00 AN 2 5 77 o B SR T A R K A AR B (2 2013 4 A0 3 2 77 AR /N IX i 7 A
BT 1/2) , B E A AE v] LA 28 /N 22 1 7= & . 2012—2013 45, 7EAH [F I HE K 2440, s Il AL B 3 7=
A AFAEAL R, HAL AL EE 4 51 3.8%, Ul BHTE — e AE D AR Al b, 7E 1 a 1A K8 A A v BE AL 3 bE A e
Sab B T 50%% it A 5 B, 7= 8 PR S84 N0 55 AT AN B PR P R B AR B 5 2013—2014 4, s AEAL 3 3 (1= = kb
FH B FE P340 8 i H 24.6%+.20.8% » 35 B B A it S0 &= 38 n , 7= Bt 7E 35

MR 3 AN EF BEAS [F) Ab AN ] /N X ()t A B /K B RER /K +2E F IR K &) K= s 8ds , L= s R
&, i AR =K E N H AR, 34T BE T, B
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y=65.758+1.001x,+0.887x, , (D
Horboy Ae & (kg/hm?) sx Al AR (kg/hm?) sx A7KE (mm) o AR R ER=0.885 7, G H F=41.842,a=
2.171 0°<0.01, [B1)A 53 Hrids BB 2 PR o ARFEXE /N2 P B it I & /K 2 O b v Ak 3R 380 I AH O R ) o
FARATA(GES) , HA R HEN R BN AR R B P — 3. R BUR RN, BFFTIX 3 AN B 52 &
NG P B ) AR R P HE T N A >R &, R B IR 7 2 I DT R A X UK .
&4 201120145 & = B A A M HA

R b ¥ ¥y i -hm™ Mesmm  BK/mm BORIEUCR-RED O RZUNEAS TRFE/E 7 E/(kg-hm®)
1 540 655.8 73.0 39.3 4 44.96 8713.80
2 615 630.5 69.0 34.8 6 37.60 3 868.50
2011—2012
3 840 720.8 76.8 36.6 5 45.90 7345.65
4 750 700.3 78.2 4.0 4 4234 7074.30
1 600 640.7 64.7 31.5 3 38.94 6410.85
2 540 567.9 57.8 29.0 6 32.50 3218.85
2012—2013
3 570 679.4 72.1 38.4 6 43.98 6 824.70
4 540 626.7 59.7 41.2 1 33.02 5443.65
1 600 787.3 61.4 33.2 3 43.60 6 502.50
2 450 669.9 53.1 29.3 2 44.62 4491.30
2013—2014
3 600 784.7 60.5 32.6 3 44.18 6 900.60
4 450 757.4 59.7 29.1 3 44.35 4961.70

%5 2011201455 A& e E KEMRX K FE LR

[l ARARMELL R L FRAEAL R HL (TIPS
W 65.758
xi 1.002 0.736 0.768
x 0.887 0.205 0.317
A—GOKRAT T BERS = RAXAMA | 10000  y=-0.0659x2+ 10.768x + 146.33
P AR, FE A A SR EOKCE T AR E S (2011—20124)
B RN K Ty —EMIACT T NEFRIE 000 | /\
I B 48 i 39K AH 2 A B — R AP R
NP NERI T BT ERFII R, 2012—2013 4, #E/K 3 E 6000 ﬁl%hézmzﬁzm.s
VAR FEA KR BRI M AR B9 1226 kghmt 2 e
I, AN 7 B B :2013—2014 4K 2 0, i 400 [ 009528+ 10,83 1 131,88
B 9 900 ke/hm' I, A2 R RS BIROCH R | 2011 201k
MESMKEZ AP RMIEZ TR, © 201220134
A 2013—20144F
3 4 P ’ 0 400 800 1200 1600 2000
AR R/ (kg - hm2)
1 B0 K RUIRBL » AT LAAT R4che v fe bk (4 vt i AR, HLAE B 1 2011 2014 B £ R AR

EML ALK AR 52 BRI D0 5 7K 2 BR 1l U HE 2K 45 1
—AEERER

2) /N ML 1) 5 R A It S R ) 1 I T G0 A B AR X B (R AR L AN R AL B TR )
JREZERARE . RIPKIIAC BT T /NZERTR I IR
DENEAET AR A H AL, K5 TR 73 BIA L S 77 B U S AT Al E K Rt A AL 2, 2 B

TR HE T A G0 /N2 7

HEMFARKMKEART T, AL E S /N LB R MPER R A AL = N, /N2 B B AT
5B R T A O (L 22 S R B 2 R S AT I R 2 /N2 e AR AR, BRI S K

BZIAAEWRMIEZ M.
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Experimental Study on the Growth and Yield of Winter Wheat under
Different Irrigations and Nitrogen Applications

DU Juanjuan, LI Fenchan
(Shanxi Institute of Water Resources and Hydropower Research, Taiyuan 030002, China)

Abstract: Field experiments were conducted from 2011 to 2014 in Linfen Irrigation Experimental Station of
Shanxi province in attempts to investigate the impact of different irrigations and nitrogen applications on physio-
logical traits (leaf area, dry weightand yield) of winter wheat, as well as the relationship between yield and water
and fertilizer amount. The results showed that an appropriate combination of irrigation and nitrogen effectively in-
creased the leaf area. For example, the average leaf area at different growth stages in Treatment 3 was 32.3%
higher than that in Treatment 2. Water deficiency caused by either insufficient irrigation or decrease in precipita-
tion in 2012—2013 limited the use efficiency of nitrogen fertilizer. When annual precipitation was relatively low,
thedry-mass weight under different nitrogen treatments did not show significant difference, and the accumulation
of dry- matterinTreatment 2 was the lowest among all the treatments during the three-year experiment. At the
same irrigation, the fertilizer amount and yield was parabolically related and the nitrogen and water interacted
positively. Therefore, appropriately manipulating irrigation and nitrogen application can improve leaf area, dry-
matterweight so as to achieve high yield.

Key words: winter wheat; water and fertilizer condition; growth; yields; positive interaction
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