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Effect of roots partitions on interspecific competition and nitrogen
fixation in the pea-maize intercropping

LI Juan, WANG Wen-li, ZHAO Xu, SUN Jian-hao
(Institute of Soil and Fertilizer and Water-Saving Agriculture , Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: Using a pot experiment, the interspecific competition and nitrogen fixation under maize intercropped with
pea was investigated. Two N fertilizer levels (0, 0.15 g-kg™ ! soil) and three root partition (no seperation, separated by
plastic film and by nylon mesh) was included. The results showed that both maize biomass and its nutrient acquisition
were higher in intercropping than those in monoculture. Compared to monoculture, for no N fertilizer, maize biomass in
intercropping was increased by 28.5%, 32.8% , 48.7% respectively; At seedling stage, early podding stage and har-
vesting stage of pea, they are —8.6%, 8.1%, 63.2%, respectively, for 0.15 g-kg™' soil. Maize biomass of three
root partition showed no seperation > separated by nylon mesh > separated by plastic film > monoculture. For no N fertiliz-
er, at seedling stage of pea, pea biomass in intercropping was increased by 35.8% compared with monoculture. The in-
creasing of pea biomass decreased with the development of maize, there was no difference in pea biomass at harvesting
between intercropping and monoculture. Pea biomass under three root partition showed the rank: separated by plastic film
> no seperation > separated by nylon mesh > monoculture. For 0.15 g+kg™! soil, the yield of intercropped pea was
decreased compared with monoculture pea. Pea biomass under three root partition at harvesting showed the rank: separat-
ed by nylon mesh > separated by plastic film > monoculture > no separation. Compared with monoculture, the nodulation
number of pea under no seperation, separated by nylon mesh and by plastic were increased 120% , 82.5% ,22.5% , re-
spectively .

Keywords: intercropped; maize and pea; root partition; interspecific competition; nitrogen fixation
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Table 1 Effect of intercropping pattern on maize biomass
N fjgiifme AbsR 04— 2? ii}:n:/: 05~ 1_7 il}::n/d:/sb 06~ 1? iI:n/d:/:
/(gkg™") Treatment /(g-pot™") increase /(g-pot™") increase /(gpot™) increase
¥ Monoculture 1.30b — 12.98b — 41.41b —
G4 Intercropped 1.67a 28.5 17.24a 32.8 61.57a 48.7
0 [H]VEZAR Separated by plastic film 1.72a 32.3 16.41a 26.4 44.15b 6.6
[E]VEMIR Separated by mesh 1.75a 34.6 17.44a 34.4 51.10ab 23.4
HAE Monoculture 1.85h — 24.19¢ — 111.19¢ —
4 Intercropped 1.69b -8.6 26.14b 8.1 181.51a 63.2
01 [B]VE 2R Separated by plastic film 2.17a 17.3 29.61a 22.4 119.70bc 7.7
[a]VERIF Separated by mesh 1.67b -9.7 25.69bc 6.2 136.78b 23.0
T FF B R E P<0.05 FERBE . FH.
Note: Different lowercase letters in the same row represent significant difference at P <0.05. The same as below.
x2 AAEEARMBEE==HFMN
Table 2 Effect of different intercropping treatment on pea biomass
N fjgi}i]r%ate A 04- 2? iﬁi}jr:n{az) 05~ 17 iﬁl}zfngj: 06~ l? iﬁBﬁlﬁ'i}jr:n/aj:
/( g kg™ D) Treatment /(g pot R increase /(g pot D increase /( grpot h increase
HE Monoculture 1.06b — 6.73b — 22.55a —
[f]ff Tntercropped 1.44a 35.8 8.95ab 33.0 24.17ab 7.3
0 (] Y81 Separated by plastic film 1.41ab 33.0 9.87a 46.6 25.94a 15.0
[F] 1 Kb Separated by mesh 1.37ab 29.2 8.56ab 27.2 23.98ab 6.34
i/ Monoculture 1.44a — 8.96¢ — 24.57a —
[B]YE Intercropped 1.36a -5.6 9.74bc 8.7 20.52b -16.5
01 [F] /£ ¥81% Separated by plastic film 1.45a 0.6 10.89a 21.5 25.70a 4.5
[E]VEMIR Separated by mesh 1.38a -4.2 10.20ab 13.8 26.27a 6.9
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Table 3  Effect of different intercropping treatment on land equivalent ratio and aggressivity

. f jgi):ijrgite o 04-23 05-17 06 - 19
/(gkg™") Freatment LER A LER A LER A,
[E]E Intercropped 1.32a -0.07a 1.33a 0.00a 1.28a 0.41a
0 [ {43 Separated by plastic film 1.33a -0.0la 1.37a -0.20a 1.11b -0.08b
[/ B Separated by mesh 1.32a 0.05a 1.31a 0.07a 1.15b 0.17b
[8]/E Intercropped 0.93a -0.03a 1.08a -0.01b 1.23a 0.80a
0.15 [ {43 Separated by plastic film 1.09a 0.17a 1.16a 0.14a 1.06b 0.03¢
[/ B Separated by mesh 0.93a -0.06a 1.07a -0.03b 1.15ab 0.16b
F4 EXR/BEEMERFXBEEZRBE RN
Table 4  Effect of pea and maize intercropping on the nodule number of pea
N %ﬂ? i}jelr%ale i AT Nodule rmber ﬁiif f ﬂfﬁst §41£(0.05)
/(gkg™) Treatment 1 il F-¥J Average to monoculture Significance
A Monoculture 39 41 40 — b
0 [a]4F Intercropped 74 102 88 120.0 a
(143 Separated by film 42 56 49 2.5 b
[B]VEMIFE Separated by mesh 80 66 73 82.5 a
FAE Monoculture 0 0 0 —
[B]4E Intercropped 0 2 1
0B (61 43B Separated by film 0 0 0
(&)1 KB Separated by mesh 0 0 0
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Table 5  Effect of pea and maize intercropping on nitrogen and phosphorus uptake by maize plant

WA R/ (g4 1)

WA B/ (g4 1)

b3 Nitrogen uptake Phosphorus uptake
Treatment
04-23 05-17 06 - 20 04 -23 05-17 06 - 20
NO K HAE NO maize monoculture 55.4a 150.44b 245.7b 6.2a 39.6b 74.7b
NO K [E]/F NO maize intercropped 68.3a 228.50a 1037.8a 7.2a 49.3ab 110.6a
NO EKPREIFE NO maize separated by film 75.4a 213.26a 253.6b 8.5a 51.7a 67.4b
NO E K M EI/E NO maize separated by mesh 69.6a 220.59a 320.0b 7.3a 44 . 1ab 87.6ab
NO.15 E>K NO. 15 maize 75.1ab 732.74b 930.5¢ 6.6a 79.6b 129.9b
NO.15 EK[E{E NO. 15 maize intercropped 69.7b 851.55a 2605 .6a 6.1a 99.1a 274 .9a
ﬂg ig Fj;fj:?af;ed by film 97 .4a 673.97b 1352.0b 9.0a 75.4b 152.8b
ﬁg g [rx_rtjafj:faﬁled by mesh 67.8b 721.04b 1256.1b 6.4a 79.5b 167.0b
xo6 ER/BEEEMBTEEZEKREE.REEHZM
Table 6  Effect of pea and maize intercropping on nitrogen and phosphorus uptake by pea plant
WA () W ()
b7 Nitrogen uptake Phosphorus uptake
Treatment
04-23 05-17 06 - 20 04-23 05-17 06 - 20
NO Hi & H1/E NO pea monoculture 48.33b 271.54a 440.97b 4.91be 41.30a 57.39be
NO B &.[B]YE NO pea intercropped 71.60a 268.75a 475.27ab 6.95a 44.98a 47.19¢
NO B . [F [EI/E NO pea separated by film 68.29a 277.31a 566.73a 6.88ab 47.29a 85.12a
NO B 5 [ (] NO pea separated by mesh 44.13b 246.99a 501.20ab 4.70¢ 44.20a 67.20b
NO.15 BiE. NO.15 pea 69.14a 359.09b 574 .26a 6.47a 41.29a 79.67a
NO. 15 i EL[A4F NO. 15 pea intercropped 68.98a 406. 18ab 412.39b 5.81a 43.69a 53.76b
Eg g ﬁfﬁigﬁ by film 68.39a 460.38a 623.75a 6.31a 48.13a 65.82a
NO.15 [Z 7 Il e 61.67a 424 .81b 589.03a 5.66a 44.02a 66.60ab

NO. 15 pea separated by mesh
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