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Effects of Soil Heterogeneity Fertilization on the Nutrient Uptake
and Utilization Characteristics of Maize and Potato
Intercropping System

LI Wang, ZHOU Feng, WU Kaixian, YANG Youqgiong, WU Bozhi, AN Tongxin

(College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose ] Heterogeneous fertilization is the main way to cause soil nutrient heterogen-
eity and can significantly affect the growth of plants. In order to study the effect of heterogeneous fer-
tilization on the nutrient uptake and utilization in the intercropping system and monoculture
system. [ Methods ] Different nutrient distribution and fertilization were carried out in maize and
potato intercropping population to study the law of absorption and utilization of heterogeneous fertil-
ization nutrients by different crops. [ Results ] The spatial heterogeneity of soil nutrients could in-
crease the nutrient accumulation of maize and potato both under single cropping and intercropping. In

intercropping system, soil nutrient heterogeneity significantly decreased the nutrient use efficiency of

Wk H: 2018-07-12 R EH . 2020-03-25 W28 1 R BTE . 2020-05-26 11:22:50
*HETH. ERERBEES (31660378) 3 mHA ARBIFAESHIIE (2014FB144 ) ; LB A
AT LI (201503119-03-03 ) 5 =REFAR HILAFEAQFARN (2017HCO15) 5 mRAF
I RIESHABE (2018BB015) 5 A KR E AR R EITH .,
YEB R AR SOOI R], MIETIEE—1EE . Z50F (1990—) , 5, 7M., WiLafsd, £5 =0
NEE KA PERESE . E-mail: liwang710@126.com;  JA& (1985—) , B, #ALRITA,
£, PR, EEMFHHE SHEIEPISL . E-mail: 466591215@qq.com b T
*#f{51E# Corresponding author: ZHENT (1974—) , B, BEPPEL A, fit, #d%, EENFILHRIK T
TR P S RFE K EASE . E-mail: tongxinan2012@163.com F
251 & ikl http:/kns.cnki.net/kems/detail/53.1044.S.20200525.1504.005.html



https://doi.org/10.12101/j.issn.1004-390X(n).201807017
mailto:liwang710@126.com
mailto:466591215@qq.com
mailto:tongxinan2012@163.com
http://kns.cnki.net/kcms/detail/53.1044.S.20200525.1504.005.html

%2 M, % RHESR PG FOK B AR F SRS M FRFAE (45 ) 339

maize (P<0.01), and the phosphorus use efficiency decreased significantly of potato (P<0.05),

however, in monoculture system, the effect of nutrient heterogeneity on the potato phosphorus

(P=0.027) and potassium (P=0.013) utilization decreased significantly. In intercropping system, high

amount of fertilizer within interspecific rows significantly increased the soil equivalent ratio (LER)

(P=0.003). [ Conclusion ] Overall, spatial heterogeneous fertilization of soil nutrients (high amount

of fertilizer within interspecific rows) was beneficial to nutrient uptake and utilization of intercropped

maize and potato population, and increased compound yield by 15%.

Keywords: soil heterogeneity fertilization; nutrient accumulation; nutrient dry matter utilization rate;

intercropping; maize; potato
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Tab. 1 The influences of nutrients spatial heterogeneity on
the nutrient accumulation amount per plant of maize

posiil 7773 2 B /g nutrient accumulation amount
treatment N P K

DJ 2.274£0.09 ¢ 0.56+0.04 ab 2.81+0.11 b

DY 2.45+0.08 ¢ 0.50+0.04 ab 3.01+0.13 b

JJ 1.63+£0.09 a 0.41+0.03 a 1.87+£0.10 a

VAl 1.91£0.08 b 0.53+0.04 ab 2.01+£0.08 a

ZN 1.99+0.08 b 0.60+0.06 b 1.96+0.08 a

E: (1) FZEE G AN F/NG 7R 7R A B 22 57 235 (LSD 1%,
P<0.05). (2) DJEAEHG; DY SRR JIIAES B 2) Fhiait
JE; ZNFRATEAL, BAEALBE 5 1R AL HE O B BEAT 77 22 B 0T
THE.

Note: (1) Values followed by different letters in a row are significantly
different among treatments (LSD test, P<<0.05). (2) DJ. monocropping
homogeneity fertilization; DY. monocropping heterogeneity fertilization;
JJ. intercropping homogeneity fertilization; ZJ. interspecific crossing
fertilization; ZN. intraspecific fertilization, the results of variance were
analyzed by single processing between monocropping and intercropping;
the same as below.
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Tab.2 The influences of nutrients spatial heterogeneity on
the nutrient accumulation anount per plant of potato

Ak ¥ 77931 52 /g nutrient accumulation amount
treatment N P K

DJ 1.88+0.15a 0.68+0.05 a 3.13£0.24 a

DY 2.21+0.14 a 0.79+0.06 a 3.95+0.24 b

1) 2.67+0.20 a 0.82+0.06 a 4.57+0.35¢

VAl 2.7340.26 a 0.98+0.11 a 4.89+0.57 ¢

ZN 2.2940.13 a 0.81+0.06 a 4.21+0.29 ¢

LT 0y ot VT 5 1 G o=
FIVBR I FH 28 L ) A 249 5 43 S0l 34 0 7.2% #115.6%,
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Tab.4 The influences of nutrients spatial heterogeneity on
the nutrient use efficiency per plant of potato
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Tab. 3 The influences of nutrients spatial heterogeneity on
the nutrient use efficiency per plant of maize

b FENFIHHZ/(g-g ") nutrient use efficiency
treatment N P K

DJ 49.17£2.22 a 135.71£2.43 b 29.34+0.96 b

DY 44.64+1.28 a 126.29+3.21 a 25.35+1.24 a

JJ 47.67x1.41 a 155.16x1.24 ¢ 27.87+0.85 b

VAl 51.08+1.69 a 145.53+2.59 b 29.424+0.97 b

ZN 50.82+1.41 a 145.28+3.56 b 28.33+1.48b

Lb FENFIH 2 /(g-g”") maize nutrient use efficiency
treatment N P K
DJ 81.94+1.81a 385.41+29.57 a 66.22+1.33 a
DY 78.74+0.59 a 421.44+19.37 a 65.18+1.21 a
1 115.30+2.34 ¢ 468.17+17.26 b 98.16+1.07 d
Al 90.85+2.12 b 364.14+21.69 a 85.47£1.32b
ZN 89.32+1.46 b 351.48+20.49 a 91.14+0.48 ¢
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Tab. 5 The influences of nutrients spatial heterogeneity on the substance’s accumulation and distribution of dry
maize and potatoes

g/plant
{EY) crop Qb treatment i leaf ZEFT stalk 7 panicle R A& root FEFk whole plant
DJ 72.6£2.1 a 77.1£2.6 a 26.12.0a 8.6+0.5a 184.5+6.6 a
DY 79.4+2.1b 77.142.8 a 27.9+1.6 a 8.7+0.4 a 192.8+6.2 a
K maize 1] 65.4+2.7 a 75.0+3.3 a 31.1£3.1 ab 12.0£0.8 b 183.549.3 a
Z] 65.9+1.8a 69.2+2.6 a 24.6+2.5a 11.6+0.8 b 171.2+6.5a
ZN 62.3+19a 69.5+2.5a 33.4+3.0 ab 12.3+4.1 b 177.5£6.9 a
{E¥) crop AL treatment i leaf ZEHF stalk HZE tuber TR A& root Bk whole plant
DJ 19.6+2.1a 37.5+83.5a 33.7+5.8 a 2.0+0.2b 92.7+8.0 a
DY 22.6+£3.1a 45.5+29a 27.3+3.8 a 23+0.2b 97.7£5.4 a
T potato hi| 21.842.1a 50.6£4.2 b 52.846.3 b 1.8£0.2 ab 127.049.7b
Z] 23.8+3.6a 54.6+6.8 b 60.7+8.5b 2.1£0.2 b 141.2£15.0 b
ZN 17.6+1.1 a 47.2434b 49.9+4.7b 1.6£0.1 a 116.2£7.2b
*6 TEADTEFRMENERDREFENTMN
Tab. 6 The influences of nutrients spatial heterogeneity on the yield of maize and potatoes
Jis 7 Hit/(kghm™) yield SRk Tk R
treatment K maize T4 potato compound yield land equivalent ratio
DJ 11 676198 a 22 306+1 445 a — —
DY 11 168+210 a 22 626+639 a — —
1 12 119+£723 b 22 0404691 a 8264+389 a 1.014+0.005 a
Z] 13 997+166 ¢ 250284913 b 9501+£65 b 1.181+0.031 ¢
ZN 13 2294256 be 22 574+562 ab 8 8714146 ab 1.091+0.015 b
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