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Effects of Combined Application of Nitrogen and Potassiumon on Yield and Nutrient Accumulation of Wheat

in Huaibei Lime Concretion Black Soil Area, China
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(1.School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China; 2.Crop Research Institute, Anhui Academy
of Agricultural Sciences, Hefei 230031, China )

Abstract: To provide theoretical and technical basis for the scientific application of nitrogen (N) and potassium (K) fertilizer in wheat crop—
ping in Huaibei lime concretion black soil area, a field experiment was performed to study the effects of different N and K treatments (N : 180,
240, 300, 360 kg-hm?; K90, 135, 180 kg+hm™) on wheat yields, absorption of N and K, and fertilizer benefits. The results showed that: (1)
The wheat yield under application of N,y Kig reached 7 686 kg+hm™, which was significantly increased by 7.24% comparing with that under
Nig0 Kop, and there was no significant differences between the yields under Ny, Kg) and Nig Kig; (2 )Compared with the contents of N and K in
wheat under N g Ky, those under Ny, K were significantly increased by 14.67% and 29.53%, respectively; (3 )There was a positive interac—
tion between the application of N and K fertilizer, and the interaction was significantly correlated with wheat yield at a contribution rate of
14.06%, which consequently increased the partial productivities of N and K fertilizer. Considering wheat yield and fertilizer benefit, the opti—
mum application amounts of N and K,O fertilizer were 240 kg+hm™ 1 180 kg-hm™ in Huaibei lime concretion black soil area.
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1.1 iR IEHER

RIE T 2014 4E 10 A = 2015 4 6 ATE LA R
FE AT, X R EP 22 B 10, 0~20 em 12254
FRACME R A LT 21.97 g-kg™', 22 1.29 g-kg ™', Bk
fi# A 66.84 mg kg™, MM 7.58 mg kg™, HERH
254.60 mg-keg™,pH 8.16,
1.2 RX5i&it

R 4 NEUKF:180,240,300,360 kg -hm™;3
ANBZKOE 190 135,180 kg-hm™, 3t 12 MAEFE, 4351l
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K H Excel 2010 $E4 7454 53t i R AL 3, SPSS
17.0 342617 15 220 B . 2 5 H 8 (Duncan ) AH G
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2 FER5SMH

2.1 RIREHEXT/NE 2RI

B 1Rl B o, H it S AT S RE AL E
Az i B4R FR R I e ] 1 R
PR B 90 kg hm™ I, B AYHG @ B2 K 1.03%~
7.79% , X34 7= W BE R 3.52% (AR BE Now Na Nago 5
Niso A LG, T 1R ;A 5 135 kg-hm™ B, 00 1384 7
W& EE N 3.09%~7.17% , V- 3438 7 iR BE Ry 4.51% ; it o 1
180 kg -hm™ i, ZE A9 34 77 i 5 g 6.82%~7.35% , -
K pe gk 3 T 7.00%, £ 2B 240 kg-hm™
I Lk B 22 TR (P<0.05 ) o FHH 65 A0 AE B 1
B, EIE AR RN A R P it U 180 kg-
hm™ [, B IE 9 34 7 I B2 4 0.38%~0.39% , ~F- 13 7
R EE A 0.38% (AbFH Kins Kiso 5 Koo AHLE, T [E]) , AN[F]
PRNE P S AL B 22 57 32 25 5 il U i 240 kg -hm™ 1]
PRI A HG P IR B2 2.42%~6.15% , V- 3438 77 1R B2 2y
4.28%; Jifi A ik 300 kg-hm™ [, B AR O 0 5
1.889%~5.42% , - P53 7= R ¥y 3.65% ; &I FH ik 240
kg+hm™ £ 300 kg+hm™ b B 7 4 JE F & 180 kg-
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Figure 1 Effects of combined application of N and K
on wheat yield
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hm [ ik i 2 25 57K F (P<0.05 ) 5 jifi 8 4R 75 &2 360
kg hm™ ], ST /INAZ P i R R — 2 A B 3800 o 0
AIAE — o AU AT A (<300 kg -hm™) , BfAE X/
2 388 7= 24y Wil 2 Tt RN P St 4 398 s R B o 4R
S, 1R IR, A BRI ING e
M TTEREE N 14.06% , 3= P PR ALt 2800 IE g £ 2F 2L
BRI o X /INGE P e AR A 3 TE A AR (P<
0.01 ), DA T 5 FCBIR B Hhy & #4 W R0 5% 0 (1) 18 7= 5500 o
2 Mg R R FER— B e EACE TR S A
NE it P 2, SRl 2 7™ g il =2 B AT, (L B0 A ) A5 P
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Table 1 Contribution rate of N and K to wheat yield

AR F{H DTk %
Jiti 4 54.155%% 70.27
Jita B 18.164%* 15.71

AL, 5.401%% 14.06

o FORME 1%KFERBE .,

R 2 RSB b XS RS AR & 7 T IR 0E
Table 2 Effects of combined application of N and K on N and K

partial productivity

R )1 kg - kg™ B A 1 kg kg™

Ak
K‘)O Kl35 KIX(J K9() KBS KIX(J

Niso 39.82 39.97 39.97 79.63 53.29 39.97
Nawo 30.17 30.90 32.03 80.46 54.93 42.70
N 24.31 24.76 25.62 81.02 55.03 42.71
Nigo 21.46 21.42 21.46 85.83 57.11 4291

e it %ok RN B A 2B ™ A AR R T . FE il U 180
kg hm™ B, b B K a5 Kiso F9 RN AE 7= 70 HE Koo $742
BT 0.38% ; {Ei & & 240 kg +hm™ B, A FE K a5 Kiso
M RNE I A 7 77 T Koo 3 B T 2.42%F0 6.17%
TEJit A = 300 kg-hm™ B, A3 Kiss Kigo B RN A
FEIH Koo 050455 T 1.85%F1 5.39% ; TEhE A 2
2 360 kg-hm™ B, B AE & A 388 et 08 f 2 7
JITCRR AN 5 EAEARAE = 1AL, ZEAH R 2
TACET, BRAE S 25 ™ o b A A P o v TR AT
A B i R A i 0 ES %) O A 7= o 2 B M B 1)
=k
22 REEEN/NERERRENZM

Jit FF 26 T R A AIE 2 /N 22 R 0 228 55 40 IR
W 2 3 AT E Y B AR IR A g N, /N b
T PR R A R R e . SRR
90 kg-hm™ B, 32 FAE S5 /DR A R B R
H3ATE R 0.06%~7.76% , -2 3405 K 3.91% (A FEN
NaoNag 5 Nigo #HEE, T[] ),%HEFHE 135 kg'hm'z B,
PEm AN RGN Z PR A R BB B0 R
2.49%~10.70% , F-¥J3415 H 6.60% ; £ P Fl 5+ 180 kg-
hm™ B, 38 5 AU J5 /N2 F b R R B A3
M 5.44%~14.18% , V- Y38 iRA ] T 9.81%, HAEZE
FH i 240 kg-hm™ B} 2035 8 3 22 5K (P<0.05) . R
P& 5 AU b /N 22k Rr R 2R R AR AR i3 0 ) Fil
P A LAY EE e 0 . ZUIE A A 180 kg-hm B,
PR HIE RS /N R PR R R SRR IS 40.21%~
1.97% , 3938105 5 1.09% (bR Kiss Kigo 5 Koo FHEE

R 3 AR/ NERERRENM

Table 3 Effects of combined application of N and K on nitrogen accumulation in wheat

pgil A FE BB kg-hm™ REICLA1/%
e i E R FERL AT
NigoKoo 143.62+7.27¢ 32.65+4.36f 176.27+£10.89¢ 81 19
NigoKiss 143.92+6.14¢ 40.44+9.32¢ 184.36+15.46¢ 78 22
NisoKiso 146.45+8.52¢ 43.91+1.83d 190.36+9.13hc 77 23
NaKoo 143.71£7.13¢ 36.82+3.01ef 180.53+7.04c¢ 80 20
NowKiss 147.51+4.55¢ 40.89+3.01e 188.40+1.70be 78 22
NoioKiso 154.42+10.06b 47.71£1.22bc 202.13+9.18b 76 24
NiwKoo 148.69+8.66bc 38.74+6.26ef 187.43+5.39hc 79 21
NawKiss 155.30+£9.31b 44.56+13.90cd 199.86+15.63b 78 22
NawKiso 163.00+£18.58a 54.95+8.05a 217.95+£25.67a 75 25
NasoKoo 154.76+3.03b 46.66x8.00¢ 201.42+6.67h 77 23
NagKiss 159.32+12.53ab 50.70+£19.42b 210.02+23.60ab 76 24
NaooKiso 167.22+18.10a 55.88+21.10a 223.10+£38.95a 75 25
AR NEFREFRORAE B0 22 538 5% R EKF-. T IE.
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TIA] ), A [ 440 A P 4 T ) 2 R (B 2 5 RUIE
240 kg-hm™ B, $&EE L ARG /N AR A R B
TG IE R 2.64%~7.45% , 93818 R 5.05% ; B
JH1E 300 kg-hm™ I}, $2EFIE R/ NI AR
SRR IR 4.45%~9.62% , F-HIH IR Hy 7.03%;
RALF R 360 kg-hm B, 48 & 80 A0 A 5 /N A2 Frokr
AR B IEN 2.95%~8.05% , V- B34 16
5.50%. ZJIEFH 240,300 kg-hm™ F1 360 kg+hm™ &b
HEA R G AP IE F 4 90 kg - hm™ Ab B 7E 40 I8 A &
180 kg-hm™ [ ik i} 25 22 5 7KF-(P<0.05 ) . RIER = AT
FHAE /N R R R B A Y 35 A0 Bt 4 3Lt
FH R S A4 = T

MRR ST L BIRTE /N R 75%0 T
W R E A AE /N R PR . ER R B Rt P ) 3
15 BRI T /N2 Fr R A 2 BB T L) 15 P
A P R T 2 AR AR R TN R
FFH
23 EEEEN/INERERRENEMm

Jit FF 280 B TS R A AR /N 22 R R 0 28 5 0
W 3R 4 ATE H BEE AL A 3R e, /N i b
BB PR AR A R R 3. SR
90 kg-hm™ B}, $2 5 ZUIE 15 /N2 Fp b B 28 SRR
HIHGIRE A 3.94%~7.54% , V- IR R 5.74% (A0 FEN o
NaooNsg 5 Nigo AHEL, T IR]) ,%EFHE}EHE 135 kg'hm'z A,
v B S /N FE AR 2 R B Y B I
4.59%~7.48% , -4 34 E K 6.03% ; 47 P F 4t 180 kg -
hm™ B, 2 5 U 5 /N2 b B R R R A 348
F7 3.85%~9.09% , - Hy 1 5 1k 5] 6.47% , H1E AN

It 240 kg-hm™ ik i 25 25 F K- (P<0.05) . B4R
RUE PSR /INAZ Fr b B 28 BB o ¥y 385 2oz i 5 40
HEL PR A 2 g T 8 o o BB A 180 kg - hm ™ i), 275
BIE 5 /N2 F R 2 R AR IS R 4.22%~
5.73% , -1 A 4.97% (A HE Kz Kigo 5 Koo AL,
TIE]) A [ IE e Ak L ) 22 SO 2 5 VAR
240 kg-hm™ f, 5 B I 2 5 /22 R R R B
T 1) 19 > 4.88%~5.63% , -1 IR Ky 5.25% 5 A
FAHE 300 kg-hm™ B, 42 &8I A it 5 /NS Rk R
SRR AR Ky 4.829%~8.80% , EXIHGIRE K 6.81%:;
RIEFIHE 360 kg-hm™ B, $2 5 BIE I & Je /N2 Fpr
PR BRI IR 3.58%~7.24% , VY808 Ky
5.41%, AH A AE A& 90 kg -hm™ 40 34 75 B0 HE F &
180 kg*hm™ A ik {2 3% 22 577K (P<0.05) o B4 = A
JIES 5 X5 /N A2 e R 2% SRR o A im0 Bl A B
Jit TS e ) R g T3 o

B ATHC LU BT , /N2 AR 80% LA I
(B RAFAETE /N RERT . R0 B0 I it P 2 1 4
AR T /N H R 28 BB BT o EL BB, T B 5 2L
PR R 2 R R TN R
2.4 GSREDMEXT /N 32 B A S A O R NI

ANTR] U C EG A BR TR /N2 P BB R AR A
BHURSAFAEZE R (R 5), HiA it 360 kg-hm? K P F
1 3 A b IR N FHEIAAE 17 700 JG-hm™2 L) |,
BESH L 5 A B2 = /N2 P R B AR Al A
180 kg -hm™ /K F- T /N2 7 fH A AAFE 16 600 I -hm
DT A A SR s /INAE P T B S s . HAE
U P4 180 kg +hm F1 360 kg« hm AR, ALK

& 4 RHEHEXT/NEHERRENZI

Table 4 Effects of combined application of N and K on potassium accumulation in wheat

b 1 B g b BRI %
FPEL it o 178 KPR i
NisoKoo 31.96+0.39¢ 141.54+30.68e 173.50+31.01d 18 82
NisoK 3 33.31+2.56¢ 161.11£27.47d 194.42+24.95¢ 17 83
NisoKis0 33.79+3.42¢ 161.71£15.91d 195.50+19.18¢ 17 83
NayKoo 33.22+3.86¢ 146.82+41.89%¢ 180.04+45.69d 18 82
NowoK i35 34.84+1.06b 166.43+8.95¢d 201.27+9.28bc 17 83
NawoKiso 35.09+0.90b 189.64+24.69b 224.73+24.63ab 16 84
NiwKoo 33.62+4.97¢ 152.19+44.62de 185.81+48.21cd 18 82
NiowK 35 35.24+4.41b 172.21+10.01c 207.45£14.05bc 17 83
NwKis0 36.58+3.47a 189.94+25.45b 226.22+23.67a 16 84
NisoKao 34.37+0.21b 160.29£19.71d 194.66+19.83¢ 18 82
NigKss 35.60+4.77ab 186.94+19.29b 222.54+19.52ab 16 84
NiwKis0 35.86x+1.46a 199.67+21.04a 226.53+22.49a 15 85
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x5 R HEX/NEIERB AR (OT - hm™)
Table 5 Effects of combined application of N and

K on economic benefit( yuan+hm?)

Jb3R FE JIEER AR i S e
NisoKao 16 484+241c 1 854 14 629+241bc
NisoKzs 16 545+145c¢ 2 106 14 439+145bcd
NisoKiso 16 549+155¢ 2 358 14 191+155d
NosKao 16 654+181c¢ 2 154 14 500+181bed
NowKzs 17 057+221bc 2 406 14 650+221abe
NowoKiso 17 677+£276a 2 658 15 019+£276a
NiooKao 16 772+161c 2 454 14 318+161cd
NaooK i35 17 086+66b 2 706 14 380+66bcd
NaooKis0 17 680+148a 2958 14 722+148ab
NieoKoo 17 768+231a 2754 15 014+231a
NiooK s 17 732+296a 3 006 14 726+296ab
NigoKiso 17 765+225a 3258 14 506+225bed

e /NEPL 230 96 kg™ 35N LL5.00 JG kg™ 115 P05 L 5.00 G-
kg™ 33 K0 LA 5.60 50 - kg™ 3,

% B A I P A R BE (Kso 15 Koo AH LG ) TTREAR , 3%
2% BOKF AU I 240 kg -hm™ F1 300 kg+hm™
IR, ZINZE A it A I S ) o i i L E A
Kigo KT 35T AR, H AR 25 Bl AE & i 38
M ETE, 22 77K B 23 (P<0.05) . FNERAERIA G ,
NowoK g0 A0 FH/INAZ HERIA 26 B 4, 3K 15019 JC-hm?2, H.
5T Nago KR 3 A4 4b 3

3 g

ARSI ST AE R R, /N A 7 it R
FERL i ARG R 1 B RIS A R RERS e 2t /)N
A ZE MR IR AR R T G SR T
S 3R/ NE A mEAEH R R 2, A
M TFEFRAE P RRR AR, RSB R
R4, it B RE A4 iRy /NZE T AR I P i, i 1
INAE B E AR AR HE T /NS S e e R R Y i
™, pET R /N AR TR R R R AR
R IBFE W SEIN/NAE AR 11 B R AR /N A
A E R P AT A A o A b2
b XA/ INAZ BB AE AL B AR, IRRD e PR R R
o, PR AIE L REZE , AL S S AR
A AR PRI A i 1) 5 P AL 22 R, 520 1 VR
P A A RGO, TR A Pt PR AACR L g
$ it SR IS PR AR B S A o RUIE PR 7k
Rt BRAC A B4R e T g, Y A A 180 kg
h i AL - 8 7 i B IR 21 T 7.00% 5 8 S Y
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RO A B AU R A SR S T, e S
240 kg -hm™ I}, B ) - B 42 3G 77 08 BT 45K L 3k
4.28% 5 125 RN JFIHE: Ab B (Nago ) B 70 FR SR R AR, (HL
BN N 37 3R B AR . Hirel S520AK | 38 it FH
RNCRE A BAR S i, (B YT 5 4k 21 it
RN, P B AR 2 B AR L 2™ . A IR 5
FATRIZS 6 , B Ak S 348 it ZUIE , 490 A B4 384 7= i B A AR A1
. Bk, S E M AR, A& BN
& A AN A HAE M . A B A B
P TR FIE R IR A T AR T N X AL BRI Y
SR , B/ D BRI 5 Y L 3X 55 Cormier S5 (T 5Y 45
R—,

AT F W S IR A B bt S (H AT LA
/N P T LR BRI E /N2 AR R
T ORI FH o AR ST 25 5 — 2 B0 UE T Hi A9 F
FELEW . B E MR VG H R R A ) E 3 BAE
BERE TN B AR AR AT AR B R B
i, /N BE Y TR . TR B A AR R
T AV R AEREFE R IT 0 A o S R A
MR = RO FHRS AT 25 00 SR IRt T dl S . A3
H 2 AR B ARG T AR R B (B R 25
F o ABRALEL ARG AL B NowK o FRAT 5 i AR 2R
15019 JG-hm™, £55 2% - m FIERR S , A 4%
T, BA NowKiso HEACE S

4 Zig

(1A HACHEEHICAENE B & S mifedbaba2 8+
XUNZZ P Jd E YR B IC HERE/INAZ 7 i AR 43 IR
WOR I B A 0 25 TE A BT, AT 4 1
R PAC A A= T

()AMFE AT A b 22 B+ I F A A
HE it JF 4243 31 4 240 kg« hm™ F1 180 kg+hm™2,

S 3Lk
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