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Abstract: In order to explore the best distribution method of fertilizer in the winter wheat-summer maize rota-
tion system under the fixed total input. While ensuring food production, promote the rational use of chemical fertiliz-
ers and provide a theoretical basis for scientific fertilization for agricultural production. A field experiment was car-
ried out in winter wheat replanted summer maize field in Yuanqu County. The experiment was designed as two-factor
split plot. The main-plot was wheat/maize two-season fertilizer distribution ratio, with three levels of 126/294,
210/210,294/126 kg/ha and sub-plot was the ratio of wheat season basal fertilizer and jointing top dressing, and
the 6 levels were 10:0,7:3,6:4,5:5,4:6,3:7. After the wheat was harvested , summer maize was replanted. Sam-
ples were collected during the harvest period for yield and yield composition. The results showed that when the fer-
tilizer amount in wheat season was 126 kg/ha and corn season was 294 kg/ha,both crops could get high yield, and
the difference in wheat yield reached a significant level (P <0.05). The annual output increased by 12.98% ,
4.25% . Different base dressing ratio management had different effects on wheat. The 6:4 management method was
beneficial to the formation of ears. Yield increased by 12. 86% compared with no top dressing treatment. Under this

management method , fertilizer partial productivity was also higher. Correlation analysis showed that increasing the ratio
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of topdressing in wheat season was beneficial to increase the 1000-kernel weight of corn. Under the conditions of this

experiment , the best ratio of base to dress in the wheat season was 6:4. It was suggested applying N 420 kg/ha with

3:7 nitrogen distribution ratio between winter wheat and summer maize would gain the highest yield.

Key words ;: Winter wheat-summer maize; Fertilizer management; Ratio of base to topdressing; Annual yield
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Tab.1 Winter wheat yield under the different treatment t/hm’
b il EERRL
Ratio of base to The amount of nitrogen fertilizer in the wheat season
Items .
topdressing F1 F2 F3 J{H Mean
EM R1 5.24 +0.21aA 4.83 +0.04hB 3.46 +0.13dC 4.51 £0.76b
Real yield R2 4.75 +£0. 10bA 4.68 +0.11bcB 3.71 £0.12¢C 4.38 £0.47bc
R3 5.38 £0.15aA 5.21 £0.10aA 4.68 £0. 16aB 5.09 +0.30a
R4 5.37 £0.31aA 5.21 £0.26aA 4.30 £0.17bB 4.96 £0.47a
R5 4.92 +0.31abA 4.75 +£0. 16bcB 3.78 £0. 10cC 4.49 £0.50b
R6 4.62 £0. 11bA 4.46 £0.11cA 3.74 £0.21cB 4.27 £0.38¢
J{H Mean 5.05 +0.30A 4.86 +0.27B 3.94 +0.41C
LNy R1 6.79 £0. 60abA 5.27 +0.34bB 4.56 £0.60bB 5.54 +0.93¢
Theoretical yield R2 5.73 £0.46bcA 5.66 £0.46abA 5.62 0. 18aA 5.67 £0.05bc
R3 6.95 +0.47aA 6.32 +0.45aB 5.48 +0.50abC 6.25 +0.60a
R4 6.65 +0.22abA 5.88 +0.62abA 5.54 +0.48abA 6.03 +0.46ab
R5 6.61 £0.43abA 6.18 +0.54aAB 5.50 £0.22abB 6.10 £0.46ab
R6 5.51 £0.52cAB 6.14 £0.50aA 4.94 £0. 15abB 5.53 £0.49c¢
J{H Mean 6.37 +0.55A 5.91 +0.36B 5.29 +0.39C

T : [FIS/INE TR R AN ] 2538 P Ak B ) 35 1 AT RS T RER R S HEAL K ) 235 1 P <0.05, K2 -4 [,

Note ; Different lowercase letters indicate significant difference at 0. 05 level between different ratios of base to topdress; Different uppercase letters indi-

cate significant difference at 0. 05 level between different fertilizer amount, P <0.05. The same as Tab.2 —4.
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Tab.2 Winter wheat yield composition under the different treatments

. I N Rt R
IEI & Ratio of base to The amount of nitrogen fertilizer in the wheat season
s topdressing F1 F2 F3 YI{H Mean
AL (10°/hm*) R1 498 + 14, 42bA 466 +8.02cB 442 +13.73¢C 469 +22.93b
Total ears R2 462 £9.10cA 489 +18. 50abcA 469 +7.69abA 473 +11.44b
R3 507 +7.38abA 504 +12.22abA 486 +13.22aA 499 +9.27a
R4 528 +16.43aA 480 +19.67bcB 469 £3.71abB 492 £25.61a
R5 509 +14.90abA 510 £7.30aA 455 £6.65bcB 491 £25.69a
R6 493 £17.41bA 479 £18.50bcAB 442 £6.65¢B 471 £21.51b
Y Mean 500 +£20.04A 488 £15.11B 461 £15.86C
RERLEL AL R1 36 £ 1.00abA 31 £1.00aA 30 £0.43aA 32 £2.62a
Grains per ear R2 33 +1.15bA 32 +0. 66aA 35 +£0.50aA 33 +1.24a
R3 37 £0.52aA 35 +1.09aA 30 £1.01aB 34 £2.94a
R4 33 +0.36bA 34 +1.73aA 32 +1.02aA 33 £0.81a
R5 36 +0.48abA 35 +0.94aA 33 +£0.52aA 35+1.24a
R6 33 +0.56bAB 35 +£0.67aA 29 +0.54aB 32 +2.49a
YI{H Mean 35 +1.70A 34 +1.60A 32 +2.06B
THi R/ ¢ R1 38.17 £0. 82aA 36.54 £0.39aA 34.73 £0.53bA 36.48 +1.41a
1000-grain weight R2 37.95 £0.42aA 36.67 £0.34aAB 34.75 £0.58bB 36.46 £1.32a
R3 36.64 £0.34abA 35.57 £0.17aA 38.21 £0.33aA 36.81 £1.08a
R4 37.76 £0.32aA 36.13 £0.39aA 36.93 £0.33abA 36.94 +0.67a
RS 35.76 £0. 10abAB 35.07 £0.77aB 37.16 £0. 68abA 36.00 +0.87a
R6 34.20 +0.38bB 36.91 £0.57aAB 38.05 £0.20aA 36.39 +1.61a
YI{H Mean 36.75 £ 1.41A 36.15 £0.65A 36.64 £1.42A
x3 FRMEBEEKXRFTE
Tab.3 Maize yield under different treatments t/hm”
sk A8 (UNE) ERZFEN A =
IE h Ratio of base to The amount of nitrogen fertilizer in the (wheat) maize season
fems topdressing F1 F2 F3 Y8 Mean
SRy R1 6.17 +0.32aA 5.90 +0.36aA 5.86 +0. 12abA 5.97 £0.12a
Real yield R2 5.93 +£0.37aA 4.85 +0.58aA 5.65 £0.12bA 5.48 +0.46b
R3 6.17 £0.52aA 6.07 £0. 16aA 5.99 £0.09abA 6.07 +0.07a
R4 5.97 £0.27aA 5.98 +0.38aA 6.18 £0. 10aA 6.04 +0.09a
R5 5.92 £0.12aA 6.00 +£0.45aA 5.65 £0. 12bA 5.86 £0. 15ab
R6 6.15 £0.38aA 5.93 £0.17aA 5.94 £0.30abA 6.01 £0. 10a
{H Mean 6.05£0.11A 5.79 £0.42A 5.88 £0.19A
RS R1 8.36 £0.32bA 8.32 £0.37abA 7.84 +0.07abA 8.17 £0.24b
Theoretical yield R2 8.37 £0.31bA 7.87 £0.26abAB  7.71 £0.25bB 7.98 £0.27b
R3 8.54 +0.23abA 8.36 +0.30abA 7.99 £0.27abA 8.30 +0.23b
R4 9.04 £0.13aA 8.45 +0.55abA 8.43 +0.27aA 8.64 +0.28a
R5 8.01 £0. 16bA 8.63 £0.27aA 7.75 £0.52bA 8.13 +0.37b
R6 8.53 +0.44abA 7.66 £0.15bA 7.95 £0.24abA 8.05 +0.36b
Y {H Mean 8.48 £0.31A 8.23 +0.34B 7.95 £0.23C
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Tab.4 Summer maize yield composition under the different treatments

sk B . (/J\%)ﬂ.i.ﬂé%ﬁfﬁ?ﬁﬁ .
Tems Ratio of base to The amount of nitrogen fertilizer in the( wheat) maize season

topdressing Fl F2 F3 YI{H Mean

/(10 /hm?) R1 11 +£0.56aA 12 £0.17aA 10 £0.57aA 11 +0.82a

Total ears R2 12 £0.35aA 11 £0.15aA 11 £0.20aA 11 £0.47a
R3 12 £0.50aA 11 £0. 15aA 10 £0.25aA 11 £0. 82a
R4 12 £0.28aA 12 +0.17aA 10 £0.52aA 11 £0.9%4a
R5 10 £0.58aB 13 £0.25aA 10 £0.53aB 11 +1.41a
R6 10 £0.20aB 13 £0.57aA 10 £0. 15aB 11 £1.41a
{H Mean 11 £0.90AB 12 £0.82A 10 £0.37B

TR AL RI 561 +1.53aA 548 +2.52aA 523 +1.53aA 544 +15.77a

Grains per ear R2 532 +1.16aA 468 +0. 87aA 533 +£3.06aA 511 £30.41a
R3 548 +2.52aA 551 £1.73aA 527 £2.52aA 542 +10.68a
R4 568 +3.22aA 557 £1.72aA 511 £1.73aA 545 +24.69a
R5 538 +£2.00aA 549 +1.53aA 544 +3.22aA 544 +£4.50a
R6 538 +2.89aA 463 +3.06aA 488 +3.79aA 496 +31.18a
{f Mean 548 +13.06A 523 £40.55A 521 +£17.80A

%*ﬁﬁﬁ/g R1 584.75 £2.31aA 571.59 £1.74aA 557.68 £0.42bA 571.34 £11.05b

1000-grain weight R2 594.59 +3.06aA 550.66 £0.99aA 584.99 +1.06abA 576.75 +18. 86b
R3 612.82 +1.50aA 585.34 £0.56aA 591.83 +£2.03abA 596.66 +11.73ab
R4 559.76 +1.33aA 602.69 £1.71aA 570.72 £0.37bA 566.17 +18.21b
RS 589.32 +0.22aA 581.60 +1.28aA 597.41 £4.04abA 589.44 +6.45ab
R6 581.76 +1.31aA 557.58 £1.96aA 626.00 +1.00aA 642.00 +28.33a
{f Mean 587.16 £15.83A 574.91 £17.44A 588.11 £21.50A

m P#EF1 o EHKFL g /hEF2 g FEAKF2 @ /hEF EAXKF3
14 - Wheat F1 Maize F1 Wheat F2 Maize F2 Wheat F3 Maize F3
12 4 ta Aab Aa T Az Aa Aa T Aa Aa Aab Aa

JASEF=fit / (kg/hn?)
Annual yield

@
(I
(e =

10:0 7:3

6:4

Aab

5:5 4.6 317
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Ratio of base to topdressing in wheat season
ARG FhEF RN R A L8122 5 0 AR A RS TR R AN AR Bl 2 01 22 5 i 3, P <0.05,

Different lowercase letters indicate significant difference at 0. 05 level between different

ratio of base to topdress; Different uppercase letters indicate significant difference at 0. 05 level between different fertilizer amount.
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Fig.1 Annual wheat-maize yield under different fertilizer management
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Tab.5 Partial productivity of N,P and K fertilizers in annual output under different fertilizer management kg/hm’

INE/ F KRR R %5

S A
) HE'JH-FI_'%I}’TD% . Annual fertilizer management for wheat/corn
Nutrient elements in fertilizer
F1 F2 F3
N 26.42 +0.64A 25.34 +1.38B 23.39 +1.30C
P.K 123.31 £2.98A 118.27 £6.47B 109. 14 £6.06C

T REFEERIR 0. 05 KV 14420 05 2028 5 ) 21

Note ; Different uppercase letters indicate significant difference at 0. 05 level between different managements.
F6 MNEXEBHAETRMERFEFEFNRESN

Tab.6 Partial productivity of fertilizer in annual yield under the treatments of different base dressing ratios of wheat

HERFH SR Ir TR INEFILB L

Nutrient elements Ratio of base to topdressing in wheat season
in fertilizer R1 R2 R4 R5 R6
N 24.96 +1.28bc  23.46 £1.95d  26.58 +0.60a  26.20 £0.69ab 24.63 £1.86cd 24.47 £1.07cd
P.K 116.49 +£10.21be 109.50 £9.10d 124.05 £2.80a 122.25 +£3.23ab 114.95 £8.70cd 114.18 +4.97cd

TE NG FHRIR 0,05 KF B/NE R [RI 3RS LA B2 )22 57 4

Note ; Different lowercase letters indicate significant difference at 0. 05 level between different ratio of base to topdressing.
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X1 X2 X3 X4 X5 X6 X7 X8 X9 XI10 X1l X12
X1 .X2 X3 X4 X5.X6.X7 X8 .X9 .X10 . X11 . X12 43 HE R /NEZE
N A B o3 0 W A N7 iz 3 1 WA B oY 1 A N 8 AN o8 T AN
2 TRLT R FEORBAL  FORBRRIEL  FOR TR it /N 2 i
KZFE i JHAE R, TP <0.05; ™. P<0.01,
X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12 respectively indicate

the amount of fertilizer applied in the wheat season,the amount of fertilizer

applied in the maize season,the ratio of topdressing in the wheat season,
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