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Effects of Maize and Potato Intercropping on Dry Matter Accumulation,
Nutrient Absorption and Distribution of Potato
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Abstract: Intercropping of potato and maize, as an important planting mode for potato production in southwest
China, has the advantages of promoting resource utilization and increasing yield, but the characteristics of nutrient
absorption and accumulation of potato under intercropping mode are not clear yet. A plot experiment, including potato
monoculture and two rows of potato intercropping with two rows of maize, were conducted to study the effects of
intercropping on dry matter accumulation, macronutrient accumulation, medium nutrient accumulation and micronutrient
accumulation. Intercropping increased the dry matter accumulation in shoot and tuber during the whole growth period of

potato, which was conducive to the distribution of dry matter to tuber. Intercropping increased the absorption of nitrogen
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by potato plants, shoots and tubers, significantly increased the accumulation of potassium, calcium and magnesium in

potato tubers, and increased the distribution proportion of macronutrient and medium nutrients to tubers in the later

stage of potato growth. Intercropping was beneficial to the accumulation and distribution of iron, copper, manganese

and zinc to tubers. Therefore, potato and maize with 2 : 2 row ratio intercropping could not only promote the

accumulation of dry matter, but also increase the absorption of macronutrient, medium nutrient and micronutrient, which

is conducive to potato production and improve resource utilization efficiency.
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Table 1 Effects of intercropping on dry matter accumulation in different organs of potato at different growth stages

20m

es=lingti| Gy Y b3 Shoot B Tuber Ak Whole plant
Growth stage Planting mode
B (kg/hm?) LA (% ) T EH (kg/hm?) LA (%) PR (kg/hm®)
Accumulation Rate Accumulation Rate Accumulation
(kg/ha) (kg/ha) (kg/ha)
S-SRl CK 1628.40+70.15b 68.51 +2.64 a 400.20 £ 62.24 b 18.67+2.75a 2139.70 +75.45h
Tuber formation
T 2024.03 +41.96 a 76.16 +2.86 a 812.35 + 86.68 a 2737 +2.46a 2958.53+52.59a
S ES RS CK 2 147.18 +75.80 b 4233 +536a 391658 +39692a 63.28+2.57a 6159.38 +408.27 a
Tuber bulking
T 2576.59 +78.25 a 35.14+240a 3612.64+£76542a 56.18+546a 6281.18+770.44 a
TEM TSR] CK 2046.08 = 15551a 23.67+1.69a 6169.05+342.71a 7429=2.14a 8297.31+321.17a
Starch accumulation
T 2108.85+23490a 2472+2.10a 6688.95+318.69a 7547+1.66a 8875.11 +507.03 a

TE: PR bR RS H AN NG T B 2R Al —

I AN R AR BRI 22 57 2 % (P < 0.05) o FIA].

Note: The error after the mean value is standard error. Different small letters in the same column within the same growth stage mean significant

difference at 0.05 level between treatments. The same below.
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Table 2 Effects of intercropping on N, P and K accumulation of potato at different growth stages
KETR R HBBEL H 175 Shoot B Tuber # bk Whole plant
Macronutrient Growth stage Planting mode
B (kg/hm®)  Hf(%) T (kg/hm?)  HHBI (%) U Z A (kg/hm’)
Accumulation Rate Accumulation Rate Accumulation
(kg/ha) (kg/ha) (kg/ha)
N 7 S| Aw ] CK 4929+3.62b  85.66+2.18a 641+1.09b 1124+232a  57.49+3.65b
T 66.18+3.37a 80.74+242a 13.60+1.65a 1659+257a  81.97+4.44a
eSS ] CK 39.95+1.05b  59.92+122a 2553+ 1.82a 38.15+1.05a 66.76 +2.84 b
T 5877+051a  64.61£502a  31.05+£725a 3413+x532a  90.95%557a
TER IR R CK 3778 +2.04b  40.14£2.34a 5537+2.99b 5877 +2.09a 94.17 +3.49 b
T 4922+0.67a 3592+098a  8697+4.13a 6330+1.03a 137.26+427a
p Y CK 687+031la 7884+192a 1.44+02la 1657+2.13a 8.72+0.29 a
T 6.79+028a 68,03+4.43a 281+0.57a 28.15+4.15a 9.98 +0.65 a
Pz K CK 7.69+0.11a 4051 +4.13a 11.52+229a 58.03 +4.36a 1949 +2.41 a
T 843+0.52a 4274+5.05a 10.92+1.29a 5537+523a 19.72+0.81 a
TER TR R CK 485+036a 23.05+224a 1585+0.90a 7533+243a 21.04+0.76 a
T 539+0.75a 22.11+137a 1852+ 146a 7686=131a  24.15+2.15a
K eS| A% ] CK 49.14+4.16h  8519+1.97a 7.42+1.04b 11.30+2.35a 60.56 +3.56 b
T 6446 +3.09a 81.50+2.13a 1428 +140a 1630=+198a  80.04+1.69a
& SIS ] CK 56.66+8.06a 6291+099a  43.09+578a 3681+1.05a 101.69+9.71a
T 72.02+3.88a 7027+793a  34.88+6.12a 29.09+807h  109.12+238a
TER P R CK 50.75+326a 47.97+232a 66.14 +435h 5101 +2.14a  118.72+4.30h
T 5588 +5.82a 4055+1.07b  10437+564a 58.88+143a 163.64+845a

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



-524+

thE A5 53545, S56il, 2021

2.2.2 MMERTLAAEASLEAR R G - EA ¥R
SRV AR, BN . H E A
K085 B R B Y Bl A A I R 4 1 5 i T
AR AE S AR RS S R A MR AL
90 B 25 4 K 43 B T CK 33.51% F126.35%),
265 ¥R BB K VR B b AR AS FR 2R
EEDRESAEFTHNYE ST 3RE, LHZ
TEHZEIE B, 2258 5 B K RE D
PR a5 A R e e My B R 00 2 R T, 1
£ 66.67%. VLWL, [A)VEIG I E 48 55 AR KR b |

TR R, B DA EN AR, B S
SR PR, YR PR TS b A
R R 22 TR . TEPRZSIE B A E K4, A
i Ab B A D 44 SRR A BE R B B R B T CK
36.94% F117.48%, 25k B EKF; BES
By R EE AN RS ZEIE B AN 2SR 84
T CK; [AIE T8 S 2E e BT U A e
TR IR R B 5 43 il e T 54T 92.00% F1151.08%,
ZRYAF B E KT (E3) . W, ZE R AR
U A TRIFERE T S48 st B b S rp A B

®3 EMENBHREAEEEHE Ca. MgREHFNT

Table 3 Effects of intercropping on Ca and Mg accumulation of potato at different growth stages

HEILE HET S I B3 Shoot EHR Tuber #Hk Whole plant
Middle—nutrient Growth stage Planting mode
MR (kg/hm?)  FpI(%) R (kg/hm’)  Hfil (%) A (kg/hm?)
Accumulation Rate Accumulation Rate Accumulation
(kg/ha) (kg/ha) (kg/ha)
Ca eS| a1 CK 25.50 +0.73 b 95.17+0.08a  0.41+0.05a 1.54+0.15a 26.79+0.79b
T 3414+ 1.86a  9543+0.67a 0.72+0.17a 2.05+0.67a 3577+186a
/NS ] CK 38.83+5.57a 91.98+1.04a 2.67+037a 634+094a 4220+143h
T 4657+940a  9251+090a 4.96+0.37a 592+090a 53.32+1.01a
TERTRE CK 43.61 +1.27a 90.73+0.14a  3.87+0.12b 8.05+0.14h 48.07+3.46a
T 48.88+4.33a 8725+1.06b 645+045a  11.68+1.06a 57.93+6.33a
Mg 7 S| Aa ] CK 1261 +0.88b  9436+0.10a  0.50+0.06 b 3.73+0.19a 13.37+0.94b
T 1708 +0.53a  9329+087a  096=0.14a 526+0.80a 1831+045a
PEEK CK 17.04 + 0.61 b 82.56+3.69a 3.58+0.83a 16.67+3.67a 21.39+0.23b
T 21.86 +0.44 a 8698 +0.84a  3.08+0.19a  1227+084a 25.13+030a
TER TS CK 19.81 +2.18 a 62.81+521a  8.81+043h  28.98+2.66a 30.65+141a
T 2473+2.65a  6592+9.82a 1331x043a  35.06=186a 3827=3.06a
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Table 4 Effects of intercropping on micronutrient accumulation of potato at different growth stages
e R A E Y FEARE Hh 38 Shoot H e Tuber # 4k Whole plant
Micronutrient ~ Growth stage Planting
mode R (ghm’) (%) MR (ghm®)  HHI(%) RS (¢/hm®)
Accumulation Rate Accumulation Rate Accumulation
(g/ha) (g/ha) (g/ha)
Fe HEETE AU CK 543.45+28.18a 79.16+1.44a  5720+13.12a  848+2.02a  68573+23.36a
T 641.64+61.45a 7872+038a  7896+7.82a 9.60+040a  81532+79.46a
=SS ] CK 1233.75+4623h 6484+2.69a 623.06+37.88a  254+227a 1903.06+44.07b
T 160451 £86.73a 7245+456a 590.09 +41.14a 2651 +427a 2217.42+56.70a
TER TS CK 991.94+86.10a 55.68+2.07a 725.13+3233a 40.65+2.06a 178261 +66.44a
T 105840 +152.38a5331 +1.78a  894.15+4241a 4451 +191a 1986.99 +102.94 a
Cu S8 CK 30.12+2.05a 8559+192a 3.69+059b  10.69 +2.09 b 3512+ 1.64a
T 30.77 +1.30a  78.67+1.49b 7.09+098a 1791+ 144a 39.19£2.32 a
S S ] CK 36.22+0.84bh 53.09+028b  30.99+055a  4543+0.14a 68.22+1.27h
T 5029 +3.43a 63.80+326a  27.27+2.06a  3475+3.13b 78.69 + 1.69 a
TERF S CK 2414+127a 3872+147a  37.00£1.16b 5941 +1.65a 6231 +1.64b
T 2727+ 1.15a 36.16+0.68a  47.16+1.89a  62.58+0.99a 75374270 a
Zn HELTE A CK 70.85+5.92bh 86.73+0.61 a 9.75+292a  11.93+0.65a 81.69 +6.89 b
T 9952 +582a 8548+260a  14.28+4.87a  1233+256a  11636+5.33a
&S0 CK 12898 +3.90b 59.74+1.74a 5027 +345a  38.11x1.66a  179.77+5.76 b
T 17926 + 13.69a 74.05+278a  60.17+1022a 24.72+295a 24237 +24.65a
TERF S CK 28370+ 11.71a 8537+3.10a  5875+829a  1720+252a  342.01+4.59a
T 29478+ 1423a 88.10+259a  6554+8.13a  18.14+245a  362.36+9.65a
Mn BT iU CK 12733 +7.65a 96.47+0.61 a 2,61 +0.37 a 202+040a  131.90+7.14a
T 16476 +19.79 a 95.48 +0.34 a 522+442a 292+055a 17266 +21.16a
B CK 267.30+7.59a 93.19+0.92a 1528 +0.77a 6.08+0.86a  286.62+17.36a
T 27276 +12.42a 9498+2.10a  1273+1.02a 445+194a  287.11+1251a
TERBLRI CK 151.89 +4.31a 8325+2.07a  3023+393a  1657+2.15a  18243+252a
T 148.14 + 1343 a 82.32+1.54a  2944+282a  1652+1.62a  179.65+14.16a
B HEETE U CK 51.99+3.17h 83.82+1.79a 7.09+1.14b  11.44+1.65a 62.03 £3.55h
T 7176 £2.00a 8139+198a  13.67+14la 1552+ 1.65a 88.16 +0.32 a
B E SIS CK 78.68+3.90a 59.74+1.74a  5027+345a  38.11+1.66a 131.77+5.76 a
T 88.15+4.15a 64.66+4.24a  6605+81la  33.13+425a  13721+873a
TERFE CK 11068 +8.04a 56.90+230a  81.65+240b  4221+222a  194.06 +7.06a
T 13377+731a 5621+185a 10220+1.01a  4294+20la  237.97+13.28a
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