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Regulation effect of nitrogen application on promotion of phosphorus uptake of crops under intercropping
QTAN Han-ling, ZHU Qi-lin, ZHOU Long, LONG Guang—qiang, TANG Li"

(College of Resources and Environmental Science, Yunnan Agricultural University, Kunming 650201,China)

Abstract: It is of great significance to explore how nitrogen regulation promotes phosphorus absorption and utilization in intercropped crops
for elucidating interaction mechanism of nitrogen and phosphorus and nitrogen management in intercropping. Effects of intercropping on ab-
sorption and utilization of phosphorus, and its response to nitrogen were analyzed through field plot experiment with 3 planting patterns
(maize and potato intercropping and corresponding monoculture ) and 4 nitrogen levels including no nitrogen fertilizer(NO), 50% of regular
nitrogen amount (N1), regular nitrogen amount(N2) and 150% of regular nitrogen amount (N3). The results showed that nitrogen applica-
tion significantly affected yield advantage of intercropping, and low nitrogen(N1) had the greatest yield advantage. Phosphorus uptake of in-
tercropped maize and potato decreased with the increase of nitrogen application rates, and phosphorus uptake was the largest at N2 level.
Compared with corresponding monoculture at N1 level , phosphorus uptake in intercropped maize and intercropped potato increased
42.03% and 13.46%, respectively. Advantages of phosphorus absorption per unit area in intercropping system increased firstly and then de-
creased with the increase of nitrogen application rates, and the advantages were the strongest at N1. Absorbed phosphorus by maize concen-
trated mainly in grain, followed by straw and root, while phosphorus by potato in tubers. Compared with monoculture at N1 level, grain phos-
phorus in intercropped maize increased averagely 86.26% while averaged uptake by tubers of intercropped potato increased 14.28%. There-
fore, the rational nitrogen application can promote the increasing effect of intercropping on phosphorus absorption and utilization on the
premise of ensuring crop yield and improving the utilization rate of nitrogen and phosphate fertilizer.
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Table 1 Conventional fertilizers application rate(kg+hm™)

B9l JBJIE 1 First 3B/E 2 Second &it
gﬁ% Base fertilizer  topdressing  topdressing Total
rops
P N P05 KO N N N P,0s KO
X 100 75 75 62.5 87.5 250 75 75
Maize
o 75 75 125 50 — 125 75 125
Potato
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Table 2 Effects of intercropping and nitrogen levels on yield and land equivalent ratio

L) RHIKF- 74 Yield/t-hm™ T H Y
Year N levels MM ™M MP P LER
2015 NO 4.48+0.23¢ 5.48+0.37d 1.52+0.12b 1.54+0.04b 1.12

N1 7.20+0.55¢ 9.01+0.69b 2.82+0.21a 3.19+0.14a 1.19

N2 11.48+0.59a 11.78+0.73a 2.93+0.29a 2.83+0.24a 1.00

N3 12.43%0.51a 11.60+0.29a 2.97+0.27a 2.84+0.44a 0.94
2016 NO 5.31+0.19d 4.13+0.05e 4.17+0.01d 4.20+0.03d 0.89

N1 7.08+0.04c 8.89+0.37ab 7.90+0.22ab 8.43+0.06a 1.16

N2 9.03+0.28ab 11.15+0.38a 7.62+0.15h 7.07+0.20bc 1.08

N3 8.31+0.46b 9.00+0.99ah 6.48+0.11c¢ 6.31+0.05¢ 1.03

T MM 3R B 0K IM ORI 0K s MP 378 BAAE Sh % 38 5 1P /R R Sh 4% 58 o T AF 00 ) A s D O AN [l /N5 - R AQ SR b B ) 2 5 (2 3%

(P<0.05), T,

Notes: MM—Monocropped maize; IM—Intercropped maize; MP—Monocropped potato; IP-Intercropped potato. Values followed by different lowercase

letters of maize or potato in the same year indicate significant difference among treatments at the 0.05 level. The same below.
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Table 3 Phosphorus uptakes of intercropped maize and potato under different N levels

P KT R R Phosphorus uptakes/kg - hm™ BRI i T
Year N levels MM ™M MP P PLER
2015 NO 52.69+1.33d 52.10+1.06d 44.66x1.42¢ 46.71+1.36e 1.03

N1 62.33+1.23cd 99.82+0.66ab 59.59+1.26d 68.18+1.64¢ 1.38

N2 74.03+1.08¢ 110.17x1.61a 99.08+1.41a 101.72+1.84a 1.27

N3 100.35+1.76ab 95.25+1.84b 78.40+1.39b 71.27+1.55bc 0.93
2016 NO 45.39+1.02d 50.35+1.53d 47.47+1.33e 51.33+0.36e 1.10

N1 64.85x1.31¢ 80.81+0.92b 78.35+1.29d 88.32+0.67hc 1.19

N2 83.75+1.02ab 88.93+0.34a 110.25+1.21a 104.41+1.45a 1.01

N3 66.13+0.96¢ 70.99+1.09¢ 93.24+1.72b 86.07+0.94¢ 1.00

b B, W U AR AE N1, N2 N3 K S 43 51 16 i 9.64
21.34 kg-hm>F147.66 kg-hm™, fif 2016 4E @ W Wi it B
5 it SR A 0 S e 0 S AR AR R A B R 7R
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T B U WA B T 7 (P<0.05) , it 25 Jiti S0 4 i [) 4
BB W

TE 2015 4EF1 2016 AR B A K rh o
BAME IR B B 2 it R A 30, S I A
L BRI S BRI R 3, 37 N2 K F ik B ik .
BN A FEAR HE L N1 N2 N3 Jiti ALK - B T4 B
TR WA S 40388 011 49.729% . 127.21% .86.30% 5 [AI 1 15
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23 FE EE ) BAAE N 34.319%~41.12% , 18] £ N 28.35%~
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Table 4 Effect of different N application levels and intercropping

on phosphorus use of maize and potato

M P.Os Uptake/kg - hm™

Fr HJKF

Year N levels a4 AT AP. /%
Intercropping Weighted mean for monoculture

2015 NO 49.41+1.58d 48.68+1.33d 1.50
N1 84.00+1.64b 60.96+1.33¢ 37.80
N2 105.94+1.68a 86.55+1.33b 22.40
N3 83.26+1.69b 89.37+1.33b -6.84

2016 NO 50.84+1.38e 46.43+0.24e 9.50
N1 84.57+2.03b 71.60+1.39d 18.11
N2 96.67+1.29a 97.00+1.11a -0.34
N3 78.53+0.41c 79.69+0.75bc -1.46

T [RJARAN [R) /NG g F s A 3 ] 22 57 i 35 (P<0.05)
Note: Different lowercase letters in the same year indicate significant

differences (P<0.05).
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for the same organ indicate significant differences(P<0.05)

1 EREMEEN ERNDIRERB[EHRRS ORI

Figure 1 Phosphorus distribution in intercropped maize and potato under different N levels
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Figure 2 Effect of intercropping on the utilization of phosphorus in maize and potato at different nitrogen levels

[OMM O IM 2015
L __Iff_ ab
) be

I de d ed g ¢
L e

NO N1 N2 N3
[ Omp armw b2015
- ab ab ab _-i_ a E_‘P

_"I)'_ c _T_l _T |

- L T

NO N1 N2 N3

— 476 —

RIS B /%

e oY%

100

90 [

80
70
60
50
40
30
20
10

100

90
80
70
60
50
40
30
20
10

[OmMm O 2016
o a
ab
L be T c
cd
r e d
NO N1 N2 N3
Omp [OIP 2016
i a
a
ea T L& o
- L e ——
| _T |
NO N1 N2 N3

3 AEFEEAKETEEN ERDEEBHEIRIEBH I

Figure 3 Effect of intercropping on maize and potato phosphorus harvest index under different nitrogen levels
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