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Effect of different nitrogen and potassium fertilizers application allocation on
yields and nutrient efficiency in peanut — rapeseed rotation system
LI Yin - shui, YU Chang - bing”* , XIE Li —hua, HU Xiao —jia, QIN Lu, LEI Yong, LIAO Xing
(Oil Crops Research Institute of the Chinese Academy of Agricultural Sciences / Key Laboratory of
Biology & Genetic Improvement of Oil Crops, Minisiry of Agriculture, Wuhan 430062, China)
Abstract ; Effects of different nitrogen (N) and potassium (K) fertilizer allocation strategies on crops yield, N
and K uptake in plant, fertilizer use efficiency, soil NK balance and economic benefit were studied by using a 6 sea-

son — four — year (2010 —2013) located experiment in peanut — rapeseed cropping system. Six treatments were set as

no fertilizer control (CK), farmer’s practice (FP), balanced fertilizer (BF with N, P,y and K, O rates of 90, 90,
120kg/hm’ in peanut, and 180, 90, 120kg/hm” in rapeseed respectively) , postponing N (PN with N, P,0; and K,O
rates of 45, 90, 120kg/hm’ in peanut, and 225, 90, 120kg/hm’ in rapeseed respectively) , beforehand K ( BK with
N, P,0, and K, O rates of 90, 90, 180kg/hm” in peanut, and 180, 90, 60kg/hm” in rapeseed respectively) and post-
poning K (PK, means N, P,0, and K,O rates were 90, 90, 60kg/hm’ in peanut, and 180, 90, 180kg/hm’ in rape-
seed respectively). The results showed that: (1) compared with the control, all treatments with NPK fertilizer in-
creased the yields of peanut, rapeseed and annual by 10.9% , 118.0% and 32.1% respectively. Among these treat-
ments, the highest yield of peanut was obtained by BK treatment, and the highest yield of rapeseed was obtained by
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PN treatment respectively. (2) appling NPK fertilizer could significantly increase crop N and K uptakes. Compared
to BF treatment, the highest N partial factor productivity and N — uptake efficiency of peanut were obtained by PN
treatment, the highest K partial factor productivity and K — uptake efficiency of rapeseed were obtained by BK treat-
ment respectively. (3) the apparent N balance and the apparent K balance in the soil — crop system were negative
in CK and FP treatments after the four — year peanut — rapeseed cropping, while positive balance were obtained in
the other 4 treatments (36. 1 kg/hm” N and 24. Okg/hm” K,0). (4) the economic return index indicating by ratios
of income to input of NPK fertilizer was the highest in BK treatment with the value of 2. 12 for peanut, 3. 13 for
rapeseed and 2.59 for the whole year. The overall results suggested that the appropriate N application rates were
90kg/hm’ in peanut and 180kg/hm’ in rapeseed respectively. And under the condition of K fertilizer shortage, K
fertilizer was preferred to applying in peanut season to improve fertilizer use efficiency and economic benefits in this
peanut — rapeseed cropping system.

Key words : Peanut — rapeseed rotation ; Nitrogen and potassium application; Yield; Nutrient efficiency
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Table 1 Fertilizer application rates in experiment
Kb 16LE Peanut/ (kg/hm?) Wh3E Rapeseed/ (kg/hm?) JH4E Annual/ (kg/hm?)
Treatment N P, 0, K,0 N P,05 K,0 N P, 05 K,0
YR CK 0 0 0 0 0 0 0 0 0
A3 FP 72.8 62.5 0 72.8 62.5 0 145.6 125 0
BiEL BK 90 90 120 180 90 120 270 180 240
AR R AR H A PN 45 90 120 225 90 120 270 180 240
oA E A S AN BK 90 90 180 180 90 60 270 180 240
ARSI &R PK 90 90 60 180 90 180 270 180 240

Note : FP ;farmer’ s practice; BK:Balanced fertilizer; PN Postponing N; BK:Beforechand K; PK:Postponing K. Same as below
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Table 2 Effects of different treatments on yields of peanut from 2010 to 2012 and yields of rapeseed from 2011 to 2013

AbFR ANEAEY AEHE 77 Yield of peanut in each year/ (kg/hm?) -1y Ly
Treatment 2010 2011 2012 Average/ (kg/ hm? ) Increased rate/%
X iE CK 4134 +£70 e 3588 +33 e 3648 +90 d 3790 -
AR FP 4361 £132 bed 3 884 +124 bed 3778 £132 cd 4 008 5.7
HFHEAL BK 4514 £116 ab 3868 £129 cd 4621 £65 a 4334 14.4
AR S A PN 4227 £112 de 4007 £116 abc 4072104 b 4102 8.2
A S A SRR BK 4 438 £43 abc 4128 £101 a 4713 £49 a 4 426 16.8
AEAERA I SEE A PK 4287 +151 cde 4049 £114 ab 4086 +49 b 4 141 9.3
Qb3 AR SR =5 Yield of rapeseed in each year/ ( kg/hmz) SEH PR o e
Treatment 2011 2012 2013 Average/ ( kg/hm2 ) Increased rate/%
XA CK 1100 +354d 905 +38 e 812 +42 d 939 -
AR P13 FP 2046 £152 ¢ 1415+81d 1332 +68 ¢ 1598 70.2
Yyt i BK 2671 79 a 2 316 +145 be 1616 £59 ab 2 201 134.4
WAEMREMSEH A PN 2649 £116 a 2 608 £52 a 1708 +97 a 2322 147.3
AEAE E A SEAR AT BK 2338 +109 b 2 331 £63 be 1 704 £60 ab 2 124 126.2
AEAEARA I SE = A PK 2147 £39 ¢ 2230 +106 ¢ 1593 +51b 1 990 111.9

T« (RSN B Jo AN [R) 7 B R 25 535 5% R KF-, R )

Note : Values followed by different letters in the same column indicate significance at 5% level. Same as below
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Table 3 Total yields of peanut and rapeseed rotation from 2010 to 2013 with different treatments
Ab R ANAIAEA S 77 ik Total yield in each year/(kg/hm?) SR PR o e
Treatment 2010 —2011 2011 -2012 2012 -2013 Average/ (kg/hm?) Increased rate/%

Xf iR CK 5235 +100 e 4493 +59 e 4461 £132 e 4 730 -

A 1 315 FP 6 407 275 d 5299 +128 d 5110 £200 d 5 606 18.5
Yyl BK 7185 +120 a 6 185 +206 ¢ 6236 106 a 6 535 38.2
WAEMREMSEH A PN 6877 +181 b 6615 +67 a 5780 +95 b 6 424 35.8
2R B A SRR BK 6 776 152 be 6459 +162 ab 6417 £61 a 6 551 38.5
AEAEARA I SE = A PK 6 434 =144 cd 6 278 +46 be 5679 £90 be 6 130 29.6
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Table 4 N and K accumulation of peanut and rapeseed from 2010 to 2013 with different treatments

Kby Z B N accumulation/ ( kg/hm? ) B2 Z L K, 0 accumulation/ ( kg/hm?)
Treatment 164 Peanut Jl1Z¥ Rapeseed JE4E Annual T4 Peanut #H=E Rapeseed JE4E Annual
XfHE CK 109.8 +30.2 ¢ 54.2+£24.1b 163.9 +6.9 ¢ 28.2+8.4 b 112.4 +49.3 d 140.6 +42.4 ¢
A FP 122.6 £23.2 be 68.3+13.8b 190.9 £10.7 b 31.3+£5.5b 139.1 +£35.4 ¢ 170.4 £35.2 b
¥t i BK 139.4 £33.7 a 100.2 £4.0 a 239.6 £37.8 a 39.7+8.8 a 180.6 £30.8 ab  220.3+22.1 a
AR AR A PN 137.3 £31.7 a 106.3 +3.8 a 243.5£31.3 a 42.4+£12.4 a 184.9 £35.7 a 227.3 £30.5 a
AR B A SRR ER BK 138.1+32.2 a 88.3+11.8 a 226.3 +£24.7 a 46.1+11.6 a 164.7 +40.5 ab  210.9 +£30.2 a
A RAN SR m A PK 130.4 £27.6 ab 95.9+12.3 a 226.3+15.4 a 44.1+£16.4 a 161.3 £33.1 be  205.4 +£20.5 a

T R R 3 AR I9MH, LIT 1A

Note: Data in this table was the average of 3 seasons”crop. Same as below

RS AEAAETREMFEREAERPILE
Table 5 NK efficiency of peanut and rapeseed from 2010 to 2013 with different treatments / ( kg/kg)

Qb ZUEwA: 7= F1 N partial factor productivity FHER SR N uptake efficiency FAEFHBCE N use efficiency
Treatment 64 Peanut  Jili5Z Rapeseed JE4FE Annual {64 Peanut jHZ% Rapeseed J&4F Annual — fE4: Peanut jf1% Rapeseed JE4F Annual
A1 25 FP 55.1£4.3b 21.9+5.4a 38.5+4.8a 1.68+0.31b 0.81+0.37a 1.24+0.06a 33.5+6.8a 24.2+8.5a 29.5+4.4a
I BK 48.2+4.5¢ 12.2+3.0b 24.242.1b 1.4320.19b 0.47+0.12b 0.79£0.06 b 31.9+4.9ab 22.1+6.0a 27.7=4.8 ab
WAEMAMSESA PN 91.2+2.5a 10.3+2.4b 23.8+2.1b 3.07+0.74a 0.47+0.02b 0.90+0.12b 30.9+6.4b 21.9+5.1a 26.8+5.4h
WA FAMEREH BK 49.2+3.3 ¢ 11.8+2.0b 24.3+0.7b 1.53+0.35b 0.54+0.07 ab 0.87 +0.14 b 32.8+5.1ab 24.1+3.6a 29.2+3.7a

AEAEARSSE S PK 46.0 1.4 ¢

11.1+1.9b 22.7+1.5b 1.49+0.39b 0.53 +0.07 ab 0.85+0.08 bh32.7 +6.5ab 20.7+1.0a 27.2+3.4 ab

Kb BB A 7= /1 K partial factor productivity

B SCE K uptake efficiency

HHAEFIHEE K use efficiency

Treatment

164 Peanut  Jili3%E Rapeseed JE4FE Annual

164 Peanut  Jil3% Rapeseed JH4E Annual

64 Peanut  JlI3Z Rapeseed JE4FE Annual

YAt BK 36.1+3.4b 18.3x4.5b
AEMRESER A PN 34.2£0.9b
TELE R AISE RS BK 24.6£1.6 ¢
AELERATIE =40 PK 69.0+2.1 a

35.4+6.1 a
11.1+1.9¢

27.2+2.3a 0.29+0.01 b 1.41+0.42b 0.85+0.21 a 111.8+20.9a 12.1x1.3 a
19.3+4.4b 26.8+2.4a 0.34+0.07b
27.3+0.8a 0.25+0.05b 2.93+0.37a 0.92+0.06a 99.1+19.7 a
25.5+1.7a 0.72+0.25a 0.89+0.20 ¢ 0.85+0.10a 103.2+38.7a 12.4+0.5 a

29.8+3.0 a
28.5+3.8 a
31.5+4.4 a
29.9+2.0 a

1.52£0.33 b 0.93+0.15a 102.3+29.7a 12.6+2.0a
13.1+1.2a
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Table 6 Soil N and K surface balance in peanut — rapeseed rotation from 2010 to 2013 with different treatments

Qb REFVEA N apparent balance/ (kg/hm?*) BRI K, O apparent balance/ ( kg/hm?)
Treatment 164 Peanut 2% Rapeseed JE4E Annual 4 Peanut TH=E Rapeseed JE4E Annual

XfHE CK -109.8 -54.2 -163.9 -28.2 -112.4 -140.6
A 1 315 FP -49.8 4.5 -45.3 -31.3 -139.1 -170.4
Pyttt BK -49.4 79.8 30.4 80.3 -60.6 19.7
WAEMREMSEH A PN -92.3 118.7 26.5 77.6 -64.9 12.7
2R B A SRR BK -48.1 91.7 43.7 133.9 -104.7 29.1
AR RBhSE = A PK -40.4 84.1 43.7 15.9 18.7 34.6
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Table 7 Profits of peanut and rapeseed from 2010 to 2013 of different treatments

164 Peanut/ ( Yuan/hm?) l13% Rapeseed/ ( Yuan/hm?) JE4F Annual/ ( Yuan/hm?)

Tt P BA S R P BA WS PRI el BA e R
Output Input Increase Output/Input  Output Input Increase Output/Input  Output Input Increase  Output/Input
X HE CK 25 318 0 - - 4 475 0 - - 29 793 0 - -
A 13 FP 26 795 744 1477 2.00 7579 744 3104 4.26 34 374 1488 4 581 3.13
¥t BK 29 007 1 700 3 689 2.14 10 471 2 169 5996 2.78 39 478 3870 9 685 2.50
AR A MR A PN 27 543 1 466 2224 1.49 11 079 2 404 6 604 2.76 38 621 3 870 8 828 2.28

AEAE E AR SEAIRA BK 29 739 2 054 4 420 2.12 10 154 1816 5679 3.13 39 893 3 870 10 100 2.59
AR = A PK 27 794 1 347 2 475 1.80 9 521 2522 5046 2.00 37 314 3 870 7521 1.94
1:2010 - 2013 4EAEA A% 4351 5. 60 7. 60 Fi17.00 JG/kg, 2% 4. 40 5. 00 i1 5. 00 o /kg; KL N 5.00.,5.42.5.21 ji/kg; P,055.00.5. 83 Fll 6. 67 Ji/kg;
K,0 6.00.5.83 Fi15.83 ji/kg
Note ; Price of production, unit price of fertilizer ( Yuan/kg) in 2010, 2011and 2012 respectively. Peanut:5.60,7.60 and 7.00; Rapeseed: 4.40, 5.00 and 5.00; N
5.00, 5.42 and 5.21; P,05:5.00, 5.83 and 6.67; K,0:6.00, 5.83 and 5. 83
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