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Effects of Row Spacing on the Yields Advantage and Interspecific
Interaction of the Intercropped Maize and Potato
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Abstract: [ Purpose ] Being an important crop population layout, row spacing determines crop gro-
wth and yield. However, there is a lack of research on maize and potato intercropping. [ Method ]

The most widely used model in Yunnan Province is that the row ration of intercropping is 2 : 2. We
conducted a two-year field experiment to study the effects of different row spacing on intercropping

advantage and interspecific relations. The spacing range of interspecific row space (ZJ) designed from
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30 cm to 70 cm at 10 cm interval, while that of intraspecific row space (ZN) designed from 65 cm
to 25 cm correspondingly. As a result, there were five row spacing layout modes (ZJ70 cm+ZN25 cm,
7J60 cm+ZN35 cm, ZJ50 cm+ZN45 cm, ZJ40 cm+ZN55 cm, ZJ30 cm+ZN65 cm). We also included
the maize (Ms) and potato (Ps) monoculture as references. [ Result] (1) All five modes of row spa-
cing layout displayed the intercropping advantage with the land equivalent ratio (LER) greater than 1
(1.21-1.42). Overall, the yield of potato and maize gradually increased when the jointing stage of
maize were the gluttonous period of competition between the two crops. ZJ decreased gradually from
70 to 30 cm. However, the yield decreased when ZJ further decreased from 70 to 30 cm. The yield of
both maize and potato maximized at ZJ40 cm+ZN55 cm treatment, reaching 13 833 kg/hm’ for potato,
7 808 kg/hm’ for maize, and LER was 1.42. The overall performance was that the narrow ZJ (>50 cm)
modes had a higher yield than those of the wider (ZJ<50 cm), which had prominent intercropping ad-
vantage and high system productivity. (2) At the early flowering stage of potato, as ZJ decreased from
70 cm to 30 cm, the potato competitiveness gradually increased (RII was —0.06 to 0.01) and the maize
gradually decreased (RII was —0.04 to —0.23). With the advancement of maize growth period, the
competitiveness of the two crops gradually reduced, but the competitiveness of potato was always
greater than that of maize. At any stages, the plants with a row spacing of 40 cm were relatively com-
petitive. (3) The dry matter transfer rate (DMME %) and contribution rate (DMCR %) of potato in-
creased with the decrease of interspecific row space, and the highest ones were 32.6 % and 25.5% of
ZJ40 cm+ZN55 cm, which were 39.5% and 47.7% higher than the minimum values of ZJ70 cm+
ZN25 cm. In general, the inter-species narrow row mode was higher than the inter-species wide row
mode, and the demarcation point was 40 cm. (4) The restorative growth capacity (RGR) showed that
the interspecific narrow row mode was better than the interspecific wide row mode for jointing to silk-
ing and silking to physiology maturity, the best was ZJ40 cm +ZN55 cm treatment, which was 37%
and 30% higher than the smallest of ZJ70 cm + ZN25 cm, and the demarcation point was ZJ40 cm.

[ Conclusion | It follows that under the mode of corn/potato 2 : 2 row ratio and bandwidth of 190 cm,
the intercropping advantage of the inter-species narrow row mode was significantly higher than that of
the inter-species wide row mode, with the highest interspecies row spacing being ZJ40 cm+ ZNS55 cm.
This discovery not only has important significance for actual production, but also provides a refer-
ence for efficient planting of this model in other ecological environments.

Keywords: row spacing; intercropping advantage; interspecific interaction; maize; potato
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Fig. 1 Schematic diagram of row spacing under intercropping patterns
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Tab. 1 Differences in crop system productivity and crop yield under different treatments
oy Qb 77/ (kg-hm™) yield RGN system production
year treatment LA E & yield of potato F KP4 yield of maize [A{EL A LER A= ik Sp
ZI70+ZN25 13 340+222 a 6 042+529 a 1.23+0.05 a 92544251 a
ZJ60+ZN35 13 817+131 b 6 026+560 a 1.25+0.05 a 9454+348 a
ZJ50+ZN45 13 892484 b 7228+215b 1.38+0.02 b 10 194+133 b
2013 ZJA0+ZNSS 14135492 ¢ 7335134 b 1.40+0.03 b 10327110 b
ZJ30+ZN65 14 050+122 ¢ 7 049+487 b 1.37+0.03 b 10 130+243 b
Ms — 9 928+297 ¢ — —
Ps 215734929 d — — —
ZJ70+ZN25 11 534+428 a 6 7824269 a 1.21+0.06 a 8 873£99 a
ZJ60+ZN35 119514448 a 6 834+335a 1.23+£0.09 a 9 086+188 a
ZJ50+ZN45 12 194+182 b 70514395 a 1.27+0.04 a 10 038+214 b
2014 ZJ40+ZN55 13 530+600 b 8 281+555b 1.42+0.04 b 10 332+358 b
ZJ30+ZN65 12 9424264 b 7294+419 b 1.36+0.04 b 10 014+161 b
Ms — 10 184+127 ¢ — —
Ps 21236+619 ¢ — — —

E: ZINEARGRE Z MR AT, ZNNIOK D E L A AATER, A58 NG P REROR 257 8 B2 KF (P <0.05, Duncan); R,

Note: ZJ represents interspecific spacing and ZN represents intraspecific spacing of maize and potato; values in the same column followed by different

capitals at 0.01 levels in Duncan test; the same as below.
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Tab. 2 Effect of different intercropping treatments on the relative interaction index (RII) of maize and potato

G b ¥ potato F 2K maize

year treatment LI early flowering AL flowering  USC3R I harvest P jointing 22 booting  FLEY] milk stage
ZJ70+ZN25 —0.06+0.01 a —0.04+0.01 a —0.01+0.00 a —0.04+0.01 ¢ —0.02+0.00 a —0.02+0.01 a
ZJ60+ZN35 0.01+0.00 b 0.01+0.00 b 0.02+0.00 a —0.09+0.02 b 0.01+0.00 a 0.02+0.00 a

2013  ZJ50+ZN45 0.01£0.00 b 0.06+0.01 ¢ 0.02+0.00 a —0.09+0.02 b 0.03+£0.01 a 0.02+0.00 a
ZJ40+ZN55 0.13+0.02 ¢ 0.10+£0.02 ¢ 0.05+0.01 a —0.194+0.03 a 0.04+0.01 a 0.01+£0.00 a
ZJ30+ZN65 0.09+£0.03 ¢ 0.07+0.02 ¢ 0.04+0.01 a —0.234+0.04 a 0.02+0.00 a 0.01+£0.00 a
ZJ70+ZN25 —0.02+0.00 a —0.13+0.02 a —0.02+0.00 a —0.014+0.00 b —0.024+0.00 a —0.02+0.01 a
ZJ60+ZN35 0.06+0.01 b —0.01+0.00 b 0.02+0.00 a —0.01+0.00 b 0.01+0.00 a 0.01+£0.00 a

2014  ZJ50+ZN45 0.10+0.03 b 0.01+0.00 b 0.03+0.01 a —0.03+0.01 b 0.02+0.00 a 0.02+0.00 a
ZJA0+ZNS55 0.23+£0.04 ¢ 0.06+0.01 ¢ 0.04+0.01 a —0.02+0.00 b 0.04+0.01 a 0.02+0.00 a
ZJ30+ZN65 0.22+0.03 ¢ 0.01+0.00 b 0.03£0.00 a —0.16+0.04 a 0.01£0.00 a 0.01£0.00 a
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Tab. 3 Differences in dry matter transfer rate (DMME) and contribution rate (DMCR) of potato under different treatments

A b FR WL early flowering A flowering
year  treatment  pMME/% W ZJ70 ®/% DMCR/% L ZI70 ®/%  DMME/% W ZI70 /%  DMCR/%  tb ZI70 /%
ZIT0+ZN25 239424 a — 15.1£1.5a — 259456 a — 17.6£22a —
ZI60+ZN35 274423 b 12.9 174+1.7 a 135 32.6£2.8b 20.4 22.542.7 ab 22.0
ZIS0+ZN45  32.4+1.7 ¢ 26.3 22.1£1.9 ab 317 36.0£2.5¢ 27.9 26.7£1.6 b 343
8 Juoiznss 3685350 35.0 30.442.7 b 50.5 37.3£35¢ 30.4 30343.1b 42.0
ZI30+ZN65  352+1.6¢ 32.2 26.4£1.5b 42.9 36.742.5¢ 29.4 274423 b 22.0
Ps 24.4+1.4 ab 1.8 16313 a 7.3 2554242 -17 174%1.7a -0.9
ZIT0+ZN25  19.3+1.9a — 12.5¢1.4a — 10.142.7 a — 82+1.6a —
ZI60+ZN35  19.442.6a 0.4 13.1£22a 4.6 114+1.2a 114 8.542.1a 35
ZIS0+ZN4S  29.1£1.5b 33.6 227423 b 44.9 21.4£2.6 ¢ 52.6 15427 b 46.9
20t ZJA0+ZN55  29.5+1.6b 34.0 22.6£22b 44.6 26.942.8 ¢ 62.5 18.742.6 ¢ 56.1
ZI30+ZN65  29.242.2b 34.6 20.8£1.5b 39.9 17.742.6 b 43.1 12.241.7b 32.8
Ps 17.242.6 a -12.2 9.5¢1.6a -315 11.1£1.7a 9.0 7.941.3a -39
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Fig. 2 Effect of row spacing pattern on relative growth rate (RGR) of maize
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